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= Dept.2, 56, Fortis Green Road,
e e c I'l n n I c s Muswell Hill, London, NIO 3HN.
telephone:  01-883 3705
.
1.C. SOCKETS LINEAR L.C.'s
(8 pin dipV AY-1-0212 £6.93 LM2111 . SN7600IN (TAASIY) £1.82 *
I (TO-99)7 8ip AY-1-5051 £1.44 LM3900 69p SN76003N £3.30
Eg%ﬁi ::: : ,,;P: ::: e B, s N S 556 (14 pin dip) £1.29 AY-5-1224 ?_zg * | Lm3909 66p * | SN76013N :l 93
P o | of 100. Just snip off what AoSiCes) 4.59 * SN76023N
CD4002AE 1% ¢ 170*  14p* | oy nevd. 630 per ship 703 (RF/{F Amp) 68p | AY-5-3507 £6.59 * | MC1303L £1-94 s~7azz7N(MCIaz7) El 89
CD4006AE £1.59 * £1.33 * €1.06 * | Duol in line * 709 (8 pin dip)  38p | AY-5-4007 £7.94 * | MC1306P 85p SN76532N £1.86
CD4007AE 2p * 19 150 * [ gpin 130, Hpin 26p. 105 709 (TO-99) 4sp MC1310P  £2-10 SN76544N £1.81
CDA0OBAE £1.75 ¢ £1.46 ¢ €117 * {14000 15p Bpin 0p. 8 pin 3p. 709 (14 pin dip)  38p BHA0002 £3.01 MC1312P £2:-52 SN76550-2(TAA550) 8%
CD4009AE Use CDADAT* 16 pin 15p 36pin39p. Wpin 350. 710 (8 B dip) 3% MC1314P  £4:34 SN76552-2 8lp
CD4010AE Use CD4050* 710 (TO-99 45p | ca2inl £1.19 MC1315P £4-85 SN76660N(TBAT20) 750
CD4O11AE 1% ¢ 7p*  lp* 7}? }_‘ogln dip) “D CA3045 £1.69 MC1327P £1-48 SN76666N (CA3045) £1.12
CD4OI2AE 1% 17pt ep* . =) up | cane 88 | MC1330P 89p
CD4013AE 5% ¢ s0p  dép * Our 8 Poge Ad Audio [.C. Booklet 14 pin dip) CA3053 5% MC1339P £1-60 TAA2D £1.50
CD4O14AE €175 *  £146 v €117 ¢ is'supplied FREE with purchoses of T MRRdlolElore | aoes £1.60 MC1350 68p | TAA300 £2.16
CD4015AE €175+ £1.46° €147 ¢ Linear 1.C..'s worth €1. or more 3 (T0-99)  £1 CA3075 £1.64 MC1351 g2p | TAA3I0A £1.87
CD4016AE 55p ¢ Bpt Ao * (35p. if sold alone) Contalns circuins ;f? S‘pf‘r"" dld;)p ggs l CA%078 1.26 VB A 92p | TAA30 £1.44
EB.‘%ZE ::;: . §}‘5'§ Xl gp o ‘;5.\.4 A TN 0301w Wite) 20wt 741 (TO-99) ap | Savxo 5% MC1357 £1-80 Lo Eﬁ
B Pl e A 741 (14 pindip) 36p | CA308! £1.56 MC1358 (CA3065) £1-23 9 ;
CD4O9AE 80p 6! 53p 5 Audio Pre-Amplifien CA3082 £1.86 TAAS50 75
. o el 747 (14 pin dip) £1-04 d MC1375 £1-56
CD40DAE £1.97 £1.64 ¢ £1.3) | Tape Pre-Amplifier 748 in di 42, CA3089 (TDA1200) £2.43 TAA570 £2.75
CD4021AE €1.75 ¢ E1.46* €117 ¢ | Power Driver 748 %’8“ 2 dsp | CA309TE izt - IMCTRSORTY, 599:° | axi00 e
CD40BAE % 17p* l4p * | Insteument Amplifier (Bifer) 748 (14 pin dip) ‘9" CA3123E £1.76 MC1456CG  £1-77
CDA022AE €.83 *  £1.53 % €1.27 * | General Purpose Mini Amplifier 753 (F-M. 1st. LF.) CAm30 B4p MC1458CP1 89 | 1aa1208 £1.25
CD4O4AE £1.26 ¢ £1.05° 84p* | D.C. Controlled Goin Conirol £1.08 CAB401E (LM3900) 68p MC1468G  £2-30 * | 1aaz3; £1.02
CD4025AE I9p * 17p*  ldp® Micro-mini radio (2 1.C’s) 75491 88p * | CA3600€ £1.44 MC1495L E"“ﬁ TRAZRI 723)  £2.59
CD4026AE €2.79 ¢ £2.33 ¢ £1.86 ¢ 75492 £1-10 * MC1496G £1- I TBAS00Q £3.16
CD4027AE o8p * 8% 65p ¢ P”070 ~DARLINGCTON MC3302P  £1-65 G £3.85
CDAOBAE £1.59 ¢ £1.28 ¢ £1.02 * MC3401P 81 Y
CD4029AE £1.89 « £1.56 * €1.15 ¢ NESEl S0 VST e Ragulators 100 mA L00ST) (10.3)  €1.46 * g ;:ﬁig 37272
CD4030AE 7p e St 47p* Vebo  25v 4% 7BI05WC 10921 600 * | \o3er) (10.3) €146 « | MFC40008 87p | 1eassoq £5.29
CD4035AE €1.75 * €1.46 * £1.17 ¢ Vebo  Bv /. 78LIZWC (10-92) 60 * | 03771 (T0-3) £1.46 MEC0S04 85p * | veaseocq £5.29
CDAOAOAE £2.01 ©  £1.69° £1.34 * N 20mA 77 78LISWC (10-92) 600 ° | 19 (sOT-32)  B5p » | MFCB030A 85 * | 1ans2sa 6.0 ¢
CDA042AE £1.49 ¢+ £1.24° 99 e 38 (190/(SOT-3% LEsama M| WMEGEDATE - (€10 TBAG258 £1.03
CD4046AE £2.15 ¢ €1.79 * £1.44 ¢ Hfs 2500 » Regylotors 100mA Li31 (SO1-32) 85 * | MMS5314 £4-80 ¢ | TBAG2C £1.03 ¢
CD4O49AE 690 * S6p*  d6p ¢ 78LOSAWC g““-’”‘)) %0p © MMS316 £9.99 *
CDAOS0AE 6% * 58p*  4ép ¢ M 78LI2AWC (TBA6258) 90p * | M30IT (T0-99) T8A65} £1.87
s o2 |EoAe LR e o o R e | e
I A d p : T8A750Q £2.79
CDA40S6AE £2.12 ¢ €1.76 ¢ €1.41 * Regulators 500mA LM3OVA S(B pin dip) 5% MVR15V (TO-3) £1-45 * | 13A800 £1.11
CDA0S0AE £2.39 * £1.99 ¢ £1.55 * 7BMOSHC £.35 ¢ | LM307 T (10-99) 5%
P Pl < . ! NES40L £1-25 TBABIOS €1.24
CDA066AE £1.13 * 94p 75 ¢ ’ 7BMI2HC £1.35 LM307 S (8 pin dip) 57p £1-16 TBABI0AS €1.24
CD4068AE 2 upt 1% * i }] 7BMISHC £1.35 | Lm30eT (T0-99)  £1.96 | NES4EA op ¢ | TBABD 86p
CD4069AE Bp ¢ 2p* 19 * f 78M1BHC €1.35 | m3085 Bpindip)  98p fAEacY o2p « | TBA90Q £4.71
CD4070AE o upt 1% * 7BM24HC £1.35 ¢ | (M308A 7(T0-99) £7.92 | NESS6 £ikey 84990 4.7
CD4071AE 2p Ut 19p* NEW LED Lineor Cursors LM30BA § (B pin dip)is.90 | NESB0B £5-06 ]
CD4077AE 7lp* 59p° 47p * eoch device contains 10 light Regulotors 1A NES618B £5-06 TCAZI0Q £5.24
COA081AE 2 200 1% " emi ting diodes in a 20 pin dual 7B05KC (T0-3) £2.09 * | Lm3ook £2.34 + | NES628 £5-06 YCAZ50 £2.16
CDACB2AE %p* 2up* 1% * In-line packoge . ideal for solid 781KC (10-3)  £2.09 * | \M339 £2.25 NES63 £2-96 TCAB00Q £7.24
CDAOBSAE €A £1.06 * 85 * stote analogue meters or dials 79I5KC (10-3)  £2.09 * NESB5N £2-63 1.04
TCAB305 €1,
CD4086AE £€0.28 " £1.06 * 8% * Type 101 RED £2.26.° Complete 7818KC (T0-3)  £2.09 * | Lm37ON £2.85 NE566V £1-87 YCA940 £2.25
CDAOY3AE £1.56 * €.20 * €1.04 * with leaflet. 784KC (T0-3) €2.09 * | (ma7) £2.08 NES67V £2-63
CDA099AE £2.95 ¢ . £246 * £1.96 * LM372N £1.99 SD6000 £1-22 | TDA1054 £1:50
o . Regulators 1A
Egﬁ‘,,‘,:i £2 2 R FROSUC 6320 £1.72 * | thaaron éi;ﬁ' SLA14A 200w TDATED 2
i | N | e ) TDA1405 80p
78120C (10-220) £1.72 Uisca £1.25 A £2:75 | ypa1412 a0p *
78150C (10-220) £1.72 * | | 3a) £1.85 SL4370 £7:05 TDA1415 80p *
Sl Toe 1m0 e 7BIBUC (10-220) £1.72 * | |m3g2 £1.66 LAY £2:84 | 1DA2010 £3-00
7402 Vs 1mc 0p * 7824UC (T0-220181.72 m703 sip SN75491N 88p * | TDA2020 £3-75
7403 st 12t 10p * LM1B20 £1.03 SN75492N  £1-10 *
7404 1t 13pc  Mp * {CLeo3o 852 ULN2I11A £1.52
7408 1ep* 130 Np * L _ZN4|4 Leaflet free with devices( 10p alone )
= L e MCI310; 2, 485 Leoflet fres with devices (10p alone) | ZN4M EIEA
P! P
7413 Wpt  Upt P * LED DISPLAYS DICITAL SWITCH
7417 7t 22t W ¢ -
7420 lépt 3¢ p ¢ Lirronix Double Dlgit Displa 23 &
This state-of-the-art MOS LSI chip contains 7427 Zpt  2pt 18 * oA's":"é:m::n :nodge; 2 o NEW 5 H BCD encoded digital switch
all the Togic necessary for o 34 decade, dual 7430 6p* 13 lp * Decimol Points £8 S i i
y 3 8 Reading 0 to 9. Suitoble for
slope integrating, automatic polarity detecting ;ﬁ; 22;9: ;;rp: :gv : pL72t 1 1.9 z § | § digiral clock afarm setting
DVM  Supplicd with fres date ond circuit P » (4 D727 0.0t 9.9 > [ DVM i t Scali r
T e 7441 O Sultable for Clocks, Marers, sss3 a0 LRl
7442 85p*  55p° Qp * Instruments, Channe! Indicaron BEEE | 1109. £1.490ach *
o’ o 7445 8% 7lpt  STp * . 5 ° j oo
R PRICE ONLY £6.59. Ko bri 75:_ 65: & Our price £4.75 * each h 3359
{Dara end Circult Booklets olane 20p.) Dot T ent Sop - —
. + | Low cost Red GoAsP] 9,33 Litronix DL 707 Series /S, ol £1.82" each (Red only)
7447A 95 # .33, 7 0
The RY-5-722¢ tick-tock A oo ae Sl | Moteralo MLED 500 [ O:33" Momsanta MAN 50/70/60/3600 /£l olf £1.82" Eoch (Red, green, yellow, Orange)
= R Em T ATEGN 7472 2pr  2lpt 170 * in a T092 packoge | 0.33. Xciton XAN 70 Series v (% alf £1.49* Eoch  (Red Green, yellaw)
i P - P - 2473 0p°  25° . 0.43, Monsanto MAN 4000 Series o' L] all £2.37" Each (Red, Green, Yellow, Oronge)
12-24 hr. Clock 1.C. with 25 pin capability 0p Sp 20p 0.63 E ) A
fed wi 7474 3%p* . i — Uitronix DLZ47 "Jumbo' Seres o | | all £242% Each (Red only)
and law external parts count. Supplied with % %9 2lp 7 C Cathade o3 C Red onl
manufocturen detailed leaflet £3.95p%(inc - 7475 a7t Ipr et | T - o Caode g ComponsAncdsu 8B Y
¥ R o e S e S5 o St |- NOTE: MAN 4000 Series pin outs are 14 pin dil the same os MAN 50; 70 and 80 series .
{excluding case) available toward: 7482 75t 6%t 50p * %
i 1975, e s o e e nwtn0 T EMITTING DIODES ......Contd
7486 A ¥ 20p ¢ F P’ plashi
7489 12.9;9. :2.§gp. £2.|0p X "fe ”: egigishcegminer "m’""" L Our 8ulk Buying Pawer enables a
MULLARD MODULES S SRR TY. o1z (3 0 o7 N oot of our Syl Oftr
. oL Al oy s dio.dens AN dia. lens dio. lers L 0.337 (LIT 707) 90p.%(inc. VAT)
St make the simplest, highly o G o Rt (mzov) (MLED 650) N\ 0.63" (LIT 747)£1.99 .*(inc. VAT)
relioble F.M. uner vty ‘5;. 43:- 3; E 10+ 1004} 1+ 10+ 100+ § }+ 10+ 100
7495 &7p*  55p* 45p ¢ |Red 16 15p 13p*| Zp 2p 2% 18 : 0”0'/.90‘0’0”5
74100 €1.08° 8% 7% * [Gren  p 2p 2" 3p p Tp' L1 4N25 or TILITE
e aogr ey Lz | Oreracktn i i 2ot b 6 pin Tndustry standord package
T ‘;:. 589: g:lb T [Yellow 34 3o %] I % 2.5KV isolation  £1.00.°
p
74141 78p* &3 sdp *
74145 68p* 58" 48p * "
74154 £1.67° £1.18°  8bp * S | \
;4:;3 ;’-:go o i 7 * 6-0-6v 100 mA 9.t | 0-9-17V EIGE) o_£2.27)
7:”” u';) N ggv. o ;‘)ﬂ . 9-0-% 100 mA 9. ¢ | 0-12-15-20-24-30V - £2.48. ¢ £4.15. - e
LP1186 Varactor front end £8-60 o e athi 12-0-1v 100 mA 7p * | 0-24-30-40-48-60V - £5.18 % £7.02 -
LP1185 L.F. Strip £6-95 e R s 0-0-2v 1A £4.55 ¢ | 0-19-25-33-40-50V €270 * £3.40 4 £4.53 - .
] : P 2-0-4V S00mA  £2.48 °
LP1400 Muliplex decoder  £3-02 b 28-0-BY ¢ |l ot a0 5 gice min. 20p

1 Y A | Items followed by o* Oveneas Customers pos & pocking 20p )| Data Sheet and photacopy service avallable 10p. per page
1 inc. VAT at 8% deduct 2/27 from * Orders for over £6. post
7 il othen include 25%)] items. 1/5 from others free . Except tramformers Advert No, 1A of Series B CALLERS WELC OMED|
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CONSTRUCTIONAL PROJECTS

SYNCHRONOME by A. Briar
An accented-beat metronome for duple, triple and quadruple rhythms

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

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

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

GENERAL FEATURES

USING CMOS DIGITAL L.C.s—3 by D. B. Johnson-Davies & A. M. Marshall
Gate packages, driving circuits and latches

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

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

NEWS AND COMMENT
EDITORIAL—The Old Order Changeth

SPACEWATCH by Frank W. Hyde
To Mars by Viking

KIiT REPORT
Construction and assessment of the Sinclalr “Black Watch'

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry

PRODUCT REVIEW
A review of the recently released Hewlett Packard 3476 A/B Digital Multimeter

READOUT
A selection of’'readers’ letters

SPECIAL P.E. PUBLICATION
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)
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® IPC Magazines Limited 1976. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. Alireasonable
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.
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<> CHINAGLIA

i ol s CHINAGLIA (U.K.) LTD. 5 ubery k. London s ioz

and etectronic instruments please write of tele-

BHETie? ALSO AVAILABLE FROM: ARTHUR SALLIS, 28 GARDENER STREET, BRIGHTON |

INTRODUCES THE

DOLOMITI

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

Senslitivity 20k /V d.c. and a.c.

Accuracy £2% d.c., 2:5% a.c. and N.

39 ranges: d.c. V. 0-150mV, 500mV, 1:5V. 5V, 15V, 50V, 150V, 500V,
1:5kV; d.c. 1, 0-50uA, S00uA, SmA, 50mA, 0-5A, 5A; a.c. V, 5V, 15V,
50V, 150V, 500V, 1-5kV; a.c. 1, SmA, S0mA, 0-5A, 5A; dB —10 to
+65 in 6 ranges; N 0-0-5kN, 5k, 50kN, 500kN. SMMN, 50MN;
pF 50kpF, 500kpF.

Scale mirror and fine line pointer for accuracy.

Single knob main range switching and all panel controls.

C.E.l. Class 1 movement with sprung jewel bearings.

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 £25-40 inc. VAT (80p P.P.)
30kV Probe £9:50 inc. VAT

178

P.E. ORION

Complete Kit of semiconductors £10-95
High quality printed circuit £3-40

THIS GLASS FIBRE P.C.B. 1S ROLLER TINNED AND
SCREEN PRINTED WITH COMPONENT LOCATIONS.

semiconductors

ZTx502
ZTX503
ZTX504
ZT X530

2N3055

* DIODES *
Z8142 d4p * ZENERS *
25170 p KS030A to
ZTX239 25 19p KS180A a1p
ZTX300 ZTX501 z8172 5p BZV19 serles 18p

ZN414 radio microcifcuit. with crrcuits and daa
2ZN424E low noise audio i.C.. with circuits and data
ZN1034E precision timer i.C.. with data

ZN1040E universal count/display i.c.. with data

PE TV SOUND SEPARATOR

C kit of £2-
High quallty printed clrcult board £1:25
Murata filters—SFE6- OMA 38p; CDAG-OMC 38,
MOTOROLA BD699 £1-27; BD700 £1-41; MJE?QSS £1-50; MJE3055 87p; MC1357PQ
£1-60; MJ4032 £4.88; MJ4035 £4-66.
Ferranti MS4A Photocells £1-68 each,
POSTAGE AND PACKING 15p per order. Orders over £5 post free
ANl devices top grade. brand new, and to full manufacturers spec. We do not
sell seconds or rejects. Send SAE for our data sheet and price list. We can supply
any Ferranti device to order. SAE for quotation
ALL PRICES INCLUDE VAT AT THE 'APPROPRIATE RATE

DAVIAN ELECTRONICS
PO BOX 38, OLDHAM,LANCS,OL2 8XJ

The ‘MISTRAL’ Digital Clock

* A Complete Kit or tully built *

Kit £12-50 (Incl) Built £18-00

@® Pleasant green display @® 24 Hour readout
® Sllent Synchronous Accuracy @ Fully electronic
® Pulsating colon @ Push button setting @ Building
time 1hr @ Attractive acrylic case @ Easy to
follow Instructions @ Size 10-5x5-7 x 8cm
@® Ready drilled PCB to accept components

Exetron Time Ltd. offer this unique transformerless design
at a substantial saving on retail price. The kit is 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 Tottenham Court Rd.. London W1.

HENRY'S RADIO, 404 Edgware Rd.. London w2.

CROFTON ELECTRONICS LTD., 124 Colne Rd., Twickenham, Middx

IMTECH PRODUCTS LTD., Imp House, Ashford Rd.. Ashford, Middx.

BYWOOD ELECTRONICS, 68 Ebberns Rd.. Hemel Hempstead, Herts.

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

Practical Electronics  March 1976
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DOrAam

*ORDERS BY RETURN OF POST
*OUALITY BRANDED PRODUCTS

A PROFESSIONAL DEAL
FOR AMATEURS

*NO OUIBBLE REPLACEMENT PART SERVICE
*FREE UP-DATE INFORMATION SERVICE

TOOLS

The handy EXPO 12V d.c. drill is supplied
complete with drill kit containing 4 small drills,
two spare collets, two cutters, wire brush,
soft buffer, grindstone and 9 various
milling and reaming tools.

Orill & kit £9.50+ s
Kitonly £4.75+ s

ORYX 60W SOLDERING IRON

Temperature can be altered
between 200-400°C.

fron 240V £6.00 + s
Stand £220+ s

ISO-TiP CORDLESS IRON

Mains and 12V d.c.
versions avatlabie
£11.50+ 5

DE-SOLDER TOOLS
Three high-suction models available

SR2 £6.20+ s
SR3 £5.20+ s
SR3AS £4.80+ s

Spare nozzle 60p ea. + s
Please state type

o—— N . IS -

NICKEL - CADMIUM
RECHARGEABLE CELLS

Sim. to nom. charge

2l o dry cell capacity  cur. (mA)
HP7 0-8Ah 50 £1.10 s
- 1-2Ah 100 £1.24 s °
HP11 2-0Ah 200 £1.80 s
HP2 4-0Ah 400 £2.70 s

ELECTRONIC IGNITION UNIT ¢ ‘

High performance

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

L 2 X X3

Neg. earth or pos. earth

£15.00 + s
Please state type required

CONDITIONS OF SALE
All prices are ox.VAT
H affixed with s add B%
tf affixed with M add 25%
2= Zero rated
Package & posting free
for orders aver £3.00
Overseas orders add 15%
Cath with order. Cheques/Postal
Orders to Doram Electronics Limited,
P.O. Box TRS8, Leeds, LS12 2UF
Small order handling chage of 40p
for orders under £3.00

Practical Electronics

March 1976

THE AMATEURS GOOD CGMPANION

inc. post & packing.
Free up-date service until Aug. 1976.

SEMI-CONDUCTOR DEVICES MULLARD MODULES
RECHITHE LP 1173 - £675+ H
IN 4001 - 8pea) P N
IN 4002 - 9pea) + s LP 1185 - £5.60+ H
IN 4003 - 9pea) % LP 1186 - £6.90+ H
LP 1400 £7.25+ H
1-0A bndge {400Vv) - 36p+ H
1-6A (200v) - 48p+ H
16a " (800V) - 70p+ H
208 ™ {200v) - 72p+ H \
204 " (600V) - 90p+ H
TRANSISTORS I.C.'s
8C107 ~-18ps TO05 Reg -£1.10 s
BC108 -17ps MVR 5 -£1.55 s
BC 109 18p s MVR 12 -£1.55 s
BFY 50 -2p s MVR 15 - £1.55 s
BFY 51 -24p s LM 309K £2.12 s
BFY52 -24p s 7805 - £1.50 s
2N 3055 - 80p s 7812 - £1.50 s
2N 2646 - 94p s 7815 £1.50 s
TIP 2955 £1.14 7824 - £1.50 s
‘INTERNATIONAL 25’ TIP 3055 g1p 5 £18VD.ILL - £282 5
- B8C -13p H TBA 231 -£1.75 H
Z\/)& Build yourself a BC238C .12 H TBA 800 - £1.60 H
BlG soUND amp BC 239C . 14p H TBA 8108 - £1.80 H
ZTX107 -12p H TBA 820 - £1.20 H
Xy atabudgetpnce ZTX 108 - 11p H Zn 414 - £130 H
ZTX109 -13p H 2ZN 424 £1.25 H
2ZTX 300 - 150 H 741 Op-amp - $4p s
2TX 500 - 16p H 747 Op-amp
MJE340 -62p H {Dual 741) 95p s
TIP31A - 36p H 748 Op-amp - 48p s
TIP32A -40p H 555 TIMER - 84p s
2N 3819 -32 H 556 {dual 555) - £1.44 s
As featured . 3N141 - g5p s HA 1156 - £1.60 H
in ‘ETI’ Oct. 76 edition Cs 715 - 18p H {similar to
FEATURES {Similar to MC1310P)
# Triple Op-amp pre-amplifier 2N 3819} y ORP12 72p s
#® Power ‘Darlingtons’ BF 180 - 40p s 8A Triac -£1.18 s
# Modern styling BRY39 .72 s ZN 1034€  -£4.70 s
& 25W per channel into 8 ohms.
Complete kit with BOO ’_(s & -
assembly instructions Lt hm.“ iy t!ps . O8sces
Towers international transistor selector £2.95 ea.
Overseas orders £34.50 Electronic circuit design handbook — a
S.A.E. for full spec. must for electronic enthusiasts £4.50 ea.
BATTERY ‘SAMOS’ CASES Low-cost blue cover and white base
ELIMINATOR PVC steel cases
Switched output 6, S1 50W x 50H x 100D £1.03 + s
7-5 or 9V at 250mA. $2 100W x 50H x 100D £1.17 + s
D.C. pos. of neg. earth $3 150W x 50H x 100D £1.31+ 5
£3.15+ s $4 50W x 75H x 125D £1.47 + s
$5 100W x 75H x 126D £1.68 + s
S6 150W x 75H x 125D £1.97 + s
S7 200W x 7SH x 125D £2.19+ s
- SPECIAL OFFER! !
If catalogue ordered simultaneously with order
for SAMQOS cases - case price less 25%
—— — —— —— — - L —
DORAM’'S NEW CATALOGUE —

D An Elsctrocomponents Group Company

""The Doorway to Amateur Electronics "’

I NAME
ADDRESS

*ONLY

POST CODE

60p

packing surface only).

| enclose 60p. Please send me by return my Doram Catalogue.
{Overseas orders except B.F.P.O. please add 30p for post and
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VALVE MAIL ORDER CO.

16a WELLFIELD ROAD, LONDON SWIi6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

12in LONG PERSISTENCE CRT. Full
spec. Price £6-50 to inciude V.A.T. and
Carriage.
MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW LOW
PRICED SOLID STATE SWITCH. 2Hz to
8MHz. HoOk up t0 a 9 volt battery and
connect to your scope and have two
traces for ONLY £6-25, P. & P. 25p. (Not
cased, not calibrated.)
WIDE RANGE WOBBULATOR. SMHz to
150MHz up to 15MHz swaeep width. Only
3 controls. preset RF level, sweep width
and frequency. Ideal for 10-7 or TV IF
alignment, filters, receivers. Can be used
with any general purpose scope. Full
instructions Supplied. Connect 6-3V
a.c. and use within minutes of receiving.
All this tor ONLY £6-75, P. & P. 35p. (Not
cased, not calibrated.)
20Hz 10 200kHz WB, SINE and SOUARE
GENERATOR. Fourranges. Independent
p controls. I b
Ready to use. 9V supply required. £8-85
each. SINE WAVE only £6-35 each.
P. & P. 35p. (Not cased, not calibrated.}
GRATICULES 12cm x 14cm high quality
plastic 15p each, P. & P. 8p.

*Large quantity of good quaiity com-
ponents—NO PASSING TRADE—so
we offer 3lb of ELECTRONIC
GOODIES for £1-70. Post paid.

*TRIMMER PACK. 2 twin 50/200pF

ceramic, 2 twin 10/60pF ceramic; 2 min

strip with 4 preset 5/20pF on each; 3 air

spaced presst 30/100pF on ceramic base.

:SLL BRAND NEW. 25p the lot, P. & P.
p.

*PHOTOCELL equ. OCP71, 13p each.

*MULLARD OCP70, 10p each.

DELIVERED TO YOUR DOOR, tcwt of
Electronic Scrap chassis. boards.
otc. No rubbish. FOR ONLY £4-50.

*MODERN TELEPHONES. Type 706: two
tone grey or black. £3-75 each. Type 7006:
two-tone ﬁrey or green, £3-75 each.
Style similar to Type 746: grey, or
black, £3 each. As above but discoioured,
grey only, £2 each. P. & P. all types 45p
each.
*HANDSETS. Complsete with2 inserts and
lead, £1-25 each, P. & P. 37p.
*DIALS. ONLY 50p each. P. & P. 25p.
*HIGH VALUE—PRINTED BOARD PACK.
Hundreds of components, transistors,
otc.—No 2 boards the same. No short
leaded transistor COmputer boards.
£1-75, post paid.
*CRYSTALS. 4-43MHz. Brand new, £1-25
each. P. & P. 15p.
RESETTABLE COUNTERS—4 digit by
d Stonebridge. 1.000 ohm coil, £2

*METER PACK—3 differant meters for£2.
P. & P. 55p.

‘MIN TRANSFORMER. 240V input. 3V 1A
output. Brand new 85p each. P. & P. 20p.
P.C.B. PACKS. S & D. Quantity 2sq. ft—
no tiny pieces. 50p, P. & P. 37p.
*CAPACITOR PACK—50 brand new com-
ponents, only 50p, P. & P. 37p.

SOME  OSCILLOSCOPES ALWAYS
AVAILABLE. S.A.E. stating specification
and price range.

each. P. & P. 35p

*BEEHIVE TRIMMER 3/30 pF. Brand new.
Qty 1-9 13p each. P. & P. 15p; 10-99 10p
each, P. & P. 25p; 100-999 7p each, P.& P.
free.

HE CRYSTAL DRIVE UNIT. 19in rack
mount. Standard 240V input with superb
crystal oven by Labgear (no Crystala) £5
each. Carr. £2.

*1,000pF FEED THRU CAPACITORS.
Only sold in packs of 10, 30p, P. & P. 15p.

VAT NOT INCLUDED IN PRICE

Goods marked * 25% VAT, otherwise 8%
OPEN 9 a.m. to 6 p.m. ANY DAY

CHILTMEAD LTD

7/9 ARTHUR ROAD, READING, BERKS.
Tel. Reading 582605

(rear Tech. Coltege)

LEGTR

ALU

The good components service

£p £p £p £p £p
1N21 0-17 ;:%{: ;-%g BY213  0-25 | OAZ200 0-46 ;gno 0-10
1N23 0-35 ABY2s 028 BYZI0 0-45 | OAZ206 0-45 ZT2’ll g_ég
INSS 0-88 | 40V57 0.3 | BYZ11 040 | OAZ207 045 | 502y &
IN253 050 [ agyag  g.g5 | BYZI2 0-40 | 0AZ208 040 | Zry1g7 o1
1N256 0-50 | ASYu9 0-30 | BYZ13 042 | OAZ209 040 | ZTX108 0-10
ING45> 016 | asysé 0.25 | BYZ15) 1-25 | 0AZ210 0-40 | ZTX300 018
IN7T26A 020 | ASY50 0-20 | BYZ16  0-60 | Oaz211 040 [ ZTX304 0-24
INO14  0-08 | ABY51 040 | BZYS8  0-10 | Oaz222 0-45 [ ZTX500 0-13
IN4007 o012 | ABY53 020 | €111 0-55 | 042223 0-45 | ZTX503 0-18
T s Ag;bﬁ 8'50 CKB1/05 8-2.3 0azz2d 0-45 | ZTX531 0-28
ABYG2 25 | CRB1/40 0- 0AZ241 0-25
18202 0-23 | \8yes 0-33 | 948  1-80 | 0aZ24z  0-15 | INTEGRATED
20371 0-78 | A8Z21  1-00 | C810B  3-50 f 0AZu44 0-25 [ CIRCUITS
2G381 0-22 | ASZ23 0-75 | LDOOO 015 | OAZ2468 0-15 | 7400 018
26414 0-30 | AVU104 100 | D003 0-15 | 0AZ290 0-38 | 7401 0-18
2G417 026 AUY10 1-50 | DDOO6 025 | gC16 1-00 | 7402 0-18
UN40s  ogg | BET  014| DHoo7 040 | OCI6T  1-00 [ 7403 0:16
SNge7 016 | BCI08 0131 bHoos  0-38 | OCle  0-50 [ 7404 0-26
aNegs 0.3 | BCi0? 0141 GD3 0-38 | oCu2 1-00 | 7406 0-22
aN706 o1 | BC13 018 GD4 010 | 0Cu8 1.26 | 7408 0-42
UN706A  0-12 BC115 0-20 | GDd 0-33 | 0C24 1-10 | 7407 0-42
2N708 0-16 BClle 0201 D8 0-25 | 0C2o 0-40 | 7408 0-28
IN708  0.40 | BC16A 028 | DI 0-10 | oCu6 0-40 | 7409 0-28
INIow1  0.85 | BCLIS 020 | GET102 050 | OCz8 1-00 | 7410 0-16
SN1131 .25 BC12}  0-20 | GET103 0-40 | OC29 0-65 | 7411 0-25
aN1132 Q.04 | BC22 020 | GET113 035 | OCs0 0-40 | 7412 0-30
IN1Ses 078 |BClz:  088|GETil4 080 0C35 0-56 | 7413 0-36
2N1303 018 BC126 0-85 | GET115 0-80 | 0C36 0-60 | 7418 0-368
SN1304 o.gg | BC140  0-85 | GETI6 0-85(oCal  0-35 | 7417 0-36
UN1305 o.gg | BG147 010 GET120 0-50 | OC42 0-40 | 7420 0-16
9N1305 0.8 | BCl48  0-08} GETS72 0-30 | 0C43  0.70 | 7422 0-28
IN1307 0.8 | BCI49  0-10| GETBI5 0-40] OC44  0-20 | 7428 0-37
3N1308 Q.28 | BC107 014 | GETS80 0-80 | OC44M 017 7490 0-37
IN2147 0.8 | BCl8 012 | GETHSL 0-26 | 0C4d 0-20 | 7427 0-37
aN2148  0.60 | BC160 063 | GET8S2 0-35 { OC45M 018 | 7428 0-40
IN3160 078 | BClSe 014 | GETS8 040 0C46 0.7 | 7430 0-16
JNo218  0-23 | BCY31 045 | GEX44  0.08 | 0Co7 0-60 | 7482 0-37
UN2219p 0.5 | BEY32 0-85 | GEXd4o/1 0-45 | OCs8  0.80 | 7433 0-37
2N2369A 0-16 BCY33 0-38 | GEX941 0-45 | OCa9 0-80 | 7437 037
SNeoi4s  Lgp | BCYS4 0451Giam  080|oces  0.50 | 7438 0-87
aN2613  0-76 BCY38 055 | gJ4M 0-50 | oC70 0-18 1440 0-22
ON2646 050 | BCY3? 180 [aysM  0:28| oc71 2.5 | T441AN 082
2N2904  0-20 BCY40 080 | GJ7M 0-50 | 0C72 0-28 | 7442 0-79
INJU04A 0.95 | BCY42  0-30 | HG1005 0-50 | OC73 0.0 | 7450 0-18
2N2905  0.20 | BCY70 018 | 481004 020 [ oCc74  0-30 | 7451 0-18
9N2907 0.g3 | BEY7l 022 | MATI00 020 0C75  0-30 | 7483 018
UN2924 o.13 | BCZ10  0-80 | MAT1O01 0-26 [ OC76 0-30 | 7434 0-18
oN2925 0.5 | BCALl 0851 MATI20 0-20 | OC77 0-54 | 7460 0-18
aN2926 012 BD121 100 | MATI21 0-25 | OC78 0-26 | 7470 0-36
ON3054 0.4 | BD128  1-00| MJE340 0-47)|0C79  0.30 ] 7472 0-38
UN3035  0-45 BD124 085 | MIES20 0-63 | OC81 0-89 | 7473 0-41
aN3702  0-11 BDY1l 145 | MJE2950 1-27 [ 0C81D  0.28 | 7474 0-42
aN§705  0-16 BF1156  0-20 | MJE3035 0-77 | 0C81M  0.20 | 7475 0-68
3N3706 011 | BE167 026 MPF102 040 | ocsipm 018 7476 048
aN3707 0.1 | BF178  0-28| MPF103 086 | 0C81z  0-45 ) 7480 0-60
2N3709  0-10 BF181 0-35 | MPF104 035 | OoC82 0-28 | 7482 0-87
2Na720 0.1 | BF184 022 | MPFi05 0-38 | OC82D  0-25 | 7483 110
aN3711 0.1 | BF183  0-22} NKTI28 0-45 | 0C83 0.35 | 7484 1-00
uN3819  0-38 BF194 0-10 | NKT129 0-30 | OC84 030 | 7486 0-47
2N4289  0-30 BF195 0-13 | NKT211 0-85 | OC114 0-38 | 7490 0-56
2N5027  0-53 BF196  0-15 | NKT213 0-85 | OC122 1.00 | 7491AN 1.00
INs08s  0.33 | BF197  0-15 | NKT214 034 | OC123 110 7492 070
28301 0.59 | BF861  0:25 | NKT216 0.40 | 0C139  0.40 | 7493 0-70
28304 116 BFS98 026 NKT217 046} OC140 114 7494 0-80
28501 0.75 BFX12 020 | NKT218 0-45 | OC141 0-80 | 7490 0-80
28703  1.00 | BEX18 0-28 | NKT219 033 [ 0C169  0-20 | 7496 0-95
AAl20 0o | BFX29 028 NKT222 0-30 | OC170  0.30 | 7487 3.87
AAZlY 078 |BFX30 028 | NKT224 025 [ O0C171 0.0 | 74100 189
AAZI3 012 Bl':XSEi 0-98 | NKT251 0-84 | 0C200 0-75 | 74107 0-46
AGi)7 o051 | BFX63 050 NkTa7l 020 |0C201  1-50 | 74110, 0-68
AC126 0.2 | BFX84 026 | NKT272 00| OC202 150 | 74111 088
AC127 ogs | BFX8> 028 | NKT273 020 | 0C203 .75 | 14118 0-90
AC124 015 | BFX88 026 | NKT274 020 )o0C20¢4 1.50 | 74119 168
AC187 0.2 | BFX87 025 | NKT275 025 | oC200 1.78 | 74121 050
40188  o0.g0 | BEX88 024 | NKT277 0-20 | OC206  1-10 | 74122 070
ACY17 076 BI-:YIO 0-50 | NKT278 0-25 | 0OC207 1.00 | 74123 1-00
ACY1S  0-27 BFY1l  0-50 | NKT301 1-00 | OC460 0.20 | 74141 0-80
ACYl9 0.7 | BEY17 040 | NKT304 1.0010C470 0-30 [ 74145 1-26
ACY20 0.35 | BEY18 046) NKT403 1.00 | OCP71 1.30 | 74100 176
AGY21 o35 |BEY1s 0561 NKTi04 1.00 | ORP12 o0.80 | 74151  1-00
ACY22 035 BFY24 0-45| NKT678 0-30 | ORP6O  0-55 741.:)5 200
ACY27  0-25 BFY44 1-00 { NKT713 0-30 | ORP61  0-48 | 74150 1-00
ACYs8 025 | BEYo0 0211 NKT773 025 [ gxgs g0 [ 14108  1-00
ACY3s 078 | BE¥31 020 | NKT777 038 [ gxe31 0.45 14127 298
\Cyio o2 |BEYSZ 0201045 o2 |sXess 085|73i73  Ti3
ACY4l 022 | pryly  ('aq | OA6 012 [ 8X840 076 | 24125 10
ACY44 032 | gpy. ar | OA47 0-08 | X641  0-75 1
90 081|0a720 010 74176 128
ADLO 0801 pR100 040 | Oa71 020 | SX042 080774100 200
ADIS1  0-44 | B8X27 050 | 0A73 0.15 | BX644 085 4419.1 200
ADl62 .44 | BSXs0 093 | OA74 015 | BX845  0:85 | 74108 2:83
AF106  0-30 | B8X76¢  0-18 | 0A70 010 | TIC44 029 "I:IN %-80
AF114 025 | B8Y28 017( g.q; 0-18 | V15/30P 0:76 | 24500 110
AF115 025 | B8Y27 0.0 ° V30/201P 076 | 74109
16 55 | BSY51 0-60 | 0480 0118 74198 120
AF1 0 ; 15 | veo/201 0-50 | 74197 1-20
AF117  0-24 | B3Y85A 012 el
AF118 .57 | BSYSG 012 v60j201P 0-78 | 74188 2.77
AF119  0.20 | BT102/300R XAlOl  0-10 ) 74199 262
AF124  0-30 075 XAl02 018 ]
AF125  0-30 [ BTY42 092 X151 0 | Pluin sockets
AF126  0-30 [ BTY79/100R XAls2 018 | HIOF L
AF127 030 075 XAl6l 085 ) PO PIDNE
AF139 041 | BTY78/400R Xale2 026 .00 oo
AF178  0-55 1-50 XB101 043 P 017
AF179 065 | BY100 027 -45 | XB102  0-30
AF180  0-55 | BY126  0.14 | 0. -45 | XB103 035
AF181 0.50 | BY127 0.2 | 0Az203 045 | XBl13  0-30
AF186 048 | BY182  0.85 | 0AZ204 0-45 | XB121  0-43
Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m. -
Valves, Tubes and Transistors « Closed Sat. | p.m.-3 p.m. Prices correct

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

V. AT,

Post and Packing |2p per order.
Transistors 25%.

integrated Circuits 8%.

when going
to press.

In relatively few years, Electrovaiue has risen to a position
of pre-eminence as mail-order (and industrial) suppliers of
semi-conductors, components, accessories, etc. There are
wide ranges and large stocks to choose from as well as
many worthwhile advantages to enjoy when you order
from Electrovaiue.

CATALOGUE 8 AWAITS YOU!

Enlarged to 144 pages. New items. Opto-electronics, Diagram of
components, applications. I.C. circuits. etC. Better than even No. 7.
Post free 40p, inciuding voucher for 40p for use on order over
£5-00 list vaiue.

DISCOUNTS

On all C.W.0. mail orders. except for some items marked NETT.

©/. On orders list value on orders list value
5 /0 £5 or more 1°°/° £15 or more

FREE POST AND PACKING

On all C.W.0. mall orders in U.K. over £2 list value. It under, add 15p
handling chargs.

PRICE STABILIZATION POLICY

Prices are held and then reviewed over minimum periods of
3 months with effect from 1 January 1876

QUALITY GUARANTEE

On everything in our Catalog N 1] % rejects,
or sub-stendards merchandise.

CTROVALUE LTD

All communicationa to Dept. 2/2. 28 $T. JUDES ROAD, ENGLEFIELD GREEN,
EGHAM, SURREY TW20 0HB. Telephone Eghem 3603, Telex 284475. Shop hours
9-5.30 daily. 9-1 pm Sate.

NORTHERN BRANCH: 680 Burnage Lane, Burnage, Msnchester M19 INA.
Telephone (081) 432 4945. Shop hours Dally 9-5.30 pm; 3-1 pm Sats.
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100 WATTS!

HY200

The HY200 is a 100 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
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 100 watts into 8. Input sensitivity 500mV R.M.S. input impedance 100kN. Signal/
nolse ratio 96dB at 100 watts. Power bandwidth 10Hz-45kHz —3dB. Distortion 0-05% typical.
Weight 1kg (2 2Ib).

£21-20

plus £5-30 VAT. P. & P. free
Power supply PSU90 tor one HY200 output 45-0-45V d.c. at 2 amps.

£10-56
plus £2-64 VAT. P. & P. free

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

Please supply ........................ o L A S o o L T

I-L-P- EIeCtror"cs Ltd Jiotal PUrenase Prigss wss Jds 1+« "o+ o amkErm, SR ddte . Loty 0y
: | Enclose: Cheque O Postal Orders 0 Money Order O
CI'OSSland House! Please debit my Access account (0 Barclaycard account O

Nackington, Canterbury  Accountnumber ...

Kent CT4 7AD Nameand Address ........................ st B o T es 936 -
Tel (0227) 63218 I . . 7. - Lie o Sl 3 4 Bon ¢ g ................
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I-CONDUCTORS

1
Y

Untested LIN Paks

Manufacturers “'Fall Outs” which include Functional
ano part Functionai Units. These are Classified as
‘Out-of-spec’ from the makers’ very rigid specifications.
but are ideal for learming about I.C.'s and experimental

work.

Pak No. Contents Price
ULIC709 =« 10 x 709 0-60
ULIC710 = 7 x 710 0:60
ULIC741 = 7 x 741 0-60
ULIC747 = 5 x 747 0-60
ULIC748 = 7 x 748 0-60

Linear /Cs

Type Quantities Type Quantities Type Quantities

1 25 100+ 1 25 100+ 1 5 100+
72702 046 0-44 0-42 SL70IC  0-46 0-42 0-37 76003 £1:39 £1.34 £1-30
72700 0-23 0-21 0-19 SL702C  0-46 0-42 0-37 76023 £1-39 £1-34 £1-30
72700P  0-19 0-18 0-17 TAA263 0-74 0.85 0-56 76660 0.8 0.8 0.83
72710 0-32 0-31 0-28 TAA293 093 0.88 0.63 LM380 093 0-90 0-38
72741 0.28 0:27 0-26 TAAISO £1-71 £1.87 £1.57 *NES55 045 0-43 0-40
72741C  0-26 0-25 0-24 UATO3C 0-26 0.24 0-22 *NES56 0-88 0-38 0-83
72741F 0.2 0.27 026 UA709C 0-19 0-18 0-17 TBABOO £1-39 £1-34 £1-30
72747 079 0.74 0-61 UA7TIIC  0:32 031 028 ZNA4 £ — =
72748 0-35 0-33 0-31 GA7TI2C  0-32 0:31 0-28
SL201C  0-46 0-42 0-37 UAT23C  0-45 0-43 0-40
x 74 SeriesTTL ICs
BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION GUARANTEED. ALL FAMOUS

MANUFACTURERS.
{ Type Quantities

1 25 100+ Type ?“‘"”;’5“ . Type Quantities
7400 0-10 0-09 0.0 - 7] 00 eiak = e 0
7401 013 0:12 011 3 ; . .
7402 012 012 01 Lol R Bt 4141 0:75
7403 013 0-12 01 7453 013 012 01 T )
e O ] 7454 013 012 0.1 e £
. L2 M2, 0000 7450 013 012 0-1% - ;

31 0.20 o 74153 0-75
7985 0:31 1 V59 AT e 7470 0:30 027 025 74158 o £1.48
T 961 10.29) (0F2Y, 7472 0-30 027 025
7408 017 0-15 0-13 7473 0-32 0-30 020 74155 0-75
7409 017 015 0-13 7474 034 031 0-29 74156 0-75
7410 010 003 0.08 | 775 .52 0-50 0-48 iy 9:6
i 0 022 0.29 7476 0.35 033 0-31 Tago R
7412 0:25 024 0.23 7480 0-50 0-47 0-84 74161 £1:06
20" R L ) D 7481 £1.02 0:97 0-93 g s
41 0:28 0-27 0-26 . 4 3 i

T onr o omoewoom | G g om os | 0% e

4 012 0:12 0-19 L 4 1 L
T2 om0z 0% | il gascliaen |0 e
4 032 031 0-30 33 of Tos 9
7425 032 0-31 0.30 L & ey e T2 oS
7426 0-32 0-31 0-30 . 3 .40 :
7427 032 031 03 A R 7 £1-06
Ta20 042 0:39 0.7 7492 0-54 0-49 0-44 T SR
4 0:13 0-12 0-11 » i ] 4 3
e opmemen | ol g ed ok | M i
7433 039 0-37 0-38 7495 0-72 0.67 0-62 st ol
7437 031 0-30 029 7496 0-85 0-81 0-78 7o) ke
7438 031 0-30 0. 74100 £1:25 £1-19 £1-13 T e
7440 013 012 011 74104 0.3 0-34 0.31 Teaae £1-25
7441 0-69 0-66 0-59 74105  0.38 0-34 0.31 1499 s
7442 0-69 0:66 059 74107 0-38 0-34 0.3 74194 £1-1
7443 £1-11 €106 £1-02 74100  0-56 0-51 0-45 74195 et
7440 £1.11 £1.06 £1-02 70111 0-63 0-81 0-78 74196 £1-02
7445 0-94 0.89 0-69 74118 093 0-88 0-83 74197 £1-02
7446 £1-06 £1-03 £1:00 74199 £1.38 £1.30 £1-20 7498 et
7447 085 084 082 74121 0.34 0:33 0.3t e el

Devices may be mixed to qualify for quantity pm:a (‘I'TL 74 series only). Data s available for
the above series of I.C.'s in booklet form. PRICE 3

Mammoth IC Pak

APPROX. 200 PIECES
Assorted fall-out integrated circuits, i Logic.
74 serles, Linear. Audio and D.T.L.. Many coded
devices but some unmarked—you 1o identify.
OUR SPECIAL PRICE £1-20*

P&P

Postage and Packing add 25p
unless otherwlse shown. Add
extra for airmail. Minimum
order £1.

* Indicator

3015F Minitron 7 Segmant Indicator £1-1

\

-h
T

%

Type

BP930
BP832
B8P933
BP935
BP936

DTl 930 Series

Quantities Type Ou.nmms

1 25 100+ 00 +
0-14 0.13 0.3 BP9« 0~|5 0 |4 0-|3
0-15 0:14 0:13 BP945 0-28 0-26 0-23
0-15 0-14 0:13 BP946 0:14 0-13 0-12
015 014 0-13 8Pg4s 0-28 0-26 0-23
015 0-14 0-13 BPI51 0:65 0-60 0-56

Type Quantities

1 25 100+
BP962 0:14 0:13 0.12
BP909I3  0-42 0-40 0.38
BP9094  0:42 0-40 0-38
BP9097 0:42 0-40 0-38
BPI0S9  0-42 0:40 0:-38

)¢

* DIL Sockets

TSO14 14 pin type 031 o0 0:25
TS016 16 pin type 0:35 0-32 0-30
TS024 24 pin type 0-69 0-64 0-62
BPS 8 8 pin type (low cost) 0-14 0:-12 0:10
BPS14 14 pin type (low cost) 0:15 o-!: 0 ||
BPS16 16 pin type (low cost) 0-18

VAT

PLEASE ADD 8%
TO ITEMS
MARKED %
REMAINDER
ADD 25%

* Voltage
Regulators

T0.3 Plastic Encapsulation

UA.7805/L129 5V

(equiv. to MVR5V) £1:25
VA.7812/L130 12V

(equiv. to MVRI2V) £1:25
UA.7815/L131

(equiv. to MVRI5V) £1-25
uA.7818 18V

(equiv. to MVR18V) £1-25

* Untested TTL Paks

Pak No. Contents Price Pak No. Contents Price
UiC00 = 12 x 7400 060 UNC70 = 8x 7470 080
UIC01 = 12 % 7401 0-60 UIC72 = 8 x 7472 0-60
UIC02 = 12 x 7402  0:60 UIC73 = 8 x 7473 0-60
UIC03 = 12 % 7403  0:60 UIC74 = 8 x 7474 0:60
UICO4 = 12 x 7404  0.60 UIC75= 8 x 7475 0-60
UICO5 = 12 x 7405 0-60 UIC76 = B x 7476 0-60
UICO6 = 8 x 7406  0-60 UICB0 = 5 x 7480  0-80
UIC07 = 8x 7407 0-60 UIC8Y = 5x 7481 0.60
UIC10 = 12 x 7410  0-60 UICB2 = 5x 7482 0-60
UIC13 = B x 7413 0-60 UIC83 = 5 x 7483 060
UIC20 = 12 x 7420  0-60 UICB6 = 5x 7486  0-60
UIC30 = 12 x 7430  0:60 UIC90 = 5x 7490 0-60
UIC40 = 12 x 7440  0:60 UIC91 = 5 x 7401 0-50
UIC41 = 5x 7441  0:60 UIC92 = 5x 7482 0-80
UIC42 = 5x 7442 0-60 UICe3 = 5x 7493 0:60
UIC43 = 5x 7443  0:60 UIC94 = §x 7494 0:60
UIC44 = 5x 7444  0-60 UIC95 = 5 x 7495 0:60
UIC4S = 5x 7445 0:60 UIC96 = 5% 7496 0:60
UIC46 = 5 x 7446 0:60 UIC100 = 5 x 74100 0-60
UIC47 = 5 x 7447  0.60 UIC121 = 5 x 74121 0:60
UIC48 = 5x 7448 0.60 UIC141 = 5 x 74141 0-60
UIC50 = 12 x 7450 0.60 UIC151 = 5 x 7415t 0-60
UIC51 = 12 x 7451  0-60 UIC154 = 5 x 74154 0-50
UIC53 = 12 x 7453  0-60 UIC193 = 5 x 74193 0.80
UIC54 = 12 x 7454  0:60 UIC199 = 5 x 74199 0:60
UIC60 = 12 x 7460  0-60 UIC XI 25 Assorted

4's £1.50
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SETH-GUIILGTIRS™

= TRANSISTORS %
BAAND NEW FULLY GUARANTEED
Type Price Type Price | Type Price Type Price Type Price Type Price Type Price | Typs Price | Type Price Type Price
AC107  +0-20 | ADT140 *0-51 { BC151  0-20 | BC303  +0-31 | BDY20 *1-02 | BSY3s +0-19 | OC82  -0-16 | 2N1131  *0-20 | 2N2906  *0-16 | 2N3705  0-12
AC113  *0-19 | AF114  *0-25 { BC152  o0-18 | BC304 *0-37 | BF115 *0-25 | BSY40 +0-23 | OC8B2D *0-16 | 2N1132  -0-22 | 2N2906A *0-19 | 2NI706  0-12
AC115 :0-20 AF115 :0-25 BC153 0-29 | BCd40 :0-31 BF117  *0-46 | BSy41 =0-29 | OC83 *0-20 | 2N1302  *0-15 | 2N2907 *0-20 | 2N3707  0-13
ACIZK  70-30 | AFY16  *0-25 52154 0-21 B([:)usg 037 | gF118 +0-71 | BSY9S 013 | OC133  +0.20 | 2N1303  *0-15 | 2N2907A +0.22 | 2N37OB8  0-08
:8}%2 :§ ::"7 038 gc:g; g:g SD::S 833 BF119  *0-71 | BSyg54 *0.13 [ OC140  +0-20 | 2N1304  *0-18 | 2N2923  0-15 | 2N3709  0.09
118 -3 1 BF121 0-46 | BU0S *2-04 | OC169  *0-26 | 2N1305 *0-18 | 2N2924  0-15 | 2N3710  0-09
AC126 -1 | AF124  *0-31 | BC159  0-12 | BD121  *0-61 i ‘5
[ ] s } BF123  0-51 | MJES21 <0-56 | OC170  <0-26 | 2N1306  *0-21 | 2N2325  0-15 | 2N3711  0-09
AC127 19 | AF125  *0-31 | BC160  *0-46 | BD123  *0-67 i B -
AC128 AF126 *0-29 | BC161  *0-51 | BDi24a *0-70 | BF125  0-46 | MJE2955 -0.88 | OC171  *0-26 | 2N1307  °0-21 | 2N2926G 0-13 | 2N3819  *0-29
AC132 AF127  +0-29 | BC167  0-12 | BD131  *0-51 | BF127  0-51 [ MUE3055 <0.57 [ OC200  -0-26 | 2N1308  "0-24 ; 2N2926Y 0-11 | 2N3820 *0-51
AC134 AF139  *0-31 | BC168  0-12 { BD132 *0-61 | BF152.  0:56 | MJE3440 <0-51 | OC201  +0-29 | 2N1309 <0-24 | 2N29260 0-10 | 2N3823 *0-29
AC137 AF178  *0-51 | BC169  0-12 | BD133  *0-67 | BF153  0-46 | MPF102 *0-43 | OC202  *0-29 | 2N1613  *0-20 | 2N2926R 0-10 | 2N3s03  0-29
AC141 AF179  *0-51 | BC170  0-10 | BD135  0-41 | BFi54  0.46 | MPF1024 +0.38 | OC203  *0-26 | 2N1711  *0-20 | 2N2926B 0-10 | 2N3304  0-31
AC11K AF180  *0-51 | BC174  0-10 | BD136  0-41 | BF155 <0-71 | MPF105 -0-38 | OC204 =0-26 | 2N21a7 *0-73 | 2N3053 *0-18 | 2N3%05  0-29
Ag1:§K A:m :g-s: BC172 o-:g gg:g;l g: BF156  *0-49 | OC1g  +0.36 | OC205 +0-36 | 2N2148 *0-58 | 2N3054 *0-47 | 2N3306  0-28
:c}le :F;gg -o:; ggm 3215 et i BFIS7  *0-56 | OC20  +0-65 | OC309  *0-41 | 2N2218  *0-20 | 2N30S5 *0-42 | 2N4287  0-18
AG180 AL102  +0-88 | BCI7S  -0.35 | BD10 o0 BF158  0-56 | OC22  *0-47 | OCP?71  *0-44 | 2N2219  *0.20 | 2N3402 *0-29 | 2N4288  0-18
AC180K AL103 0-68 BC177  *0-19 | BD15S BF159 0-61 | OC23 *0.49 | ORP12  *0-60 | 2N222¢  *0-22 | 2N3403 *0-29 | 2N1289 0-18
AC181 8C107  *0-08 | BC178  *0-19 | BD175 BF173  *0-22 | OC24  +0-57 | ORPB0  *0-60 | 2N2221 *0-20 | 2N3404  *0-29 | 2N31290  0-18
AC181K BC108 *0-04 | BC179 -0-19 | BD176 BF176  0-36 | OC25  <0-39 | ORPE1  *0-60 | 2N2222 =0-20 | 2N3405 -0-43 | 2N4291  0-18
AC187 8CG109 *0-08 | BC180 *0-25 | BD177 BF179  *0-31 | OC26  +0-30 | TIP29  *0-44 | 2N2368 *0-18 | 2N3525 *0-77 | 2N3292  0-18
AC187K BC113 0-10 | BC181 0.25 | BD178 BF180  *0-31 | OC28 *0-51 | TIP30 *0-52 | 2N2363  *0-15 | 2N3614 -0-69 | 2N4293  0-18
AC188 BC114  0-16 | BC182  0-15 | BD179 BF181  +0-31 | OC29  +0-51 | TIP31A  *0-56 | 2N2369A *0-15 | 2N3615 *0-76 | 2N5172  0-12
AC188K BC115  0-16 ; BC182L  0-15 | BD180 BF194 0-12 | OC35  +0-43 | TIP32A +0-68 | 2N2646  *0-48 | 2N3618 *0-76 | 2N5457 *0-32
Ag;‘; BS“? e gg:gg g-}s' Bo:gg BF195  0-12 | OC36  *0-51 | TIP41A  +0-63 | 2N2904 *0-18 | 2N3646  0-09 | 2N5458 *0-32
:cv;s gcue g::g chiL o:zg gg‘u BF196 0-15 | OCat *0-20 | TIP42A  *0-81 | 2N2904A <0-21 | 2N3702  0-12 | 2N5458 *0-41
ACY20 BC119  +0-31 | BCissL  0-20 | BD188 BF197 0-15 | OCa2  *0-25 | TiS43  -0-31 { 2N2905 *0-21 | 2N3703  0-12 | 40361  *0-41
ACY21 BC120  +0-81 | BC186  *0-29 | BD18S BF257 *0-46 | OC44 *0-16 | UT46 *0-28 | 2N2905A *0-21 { 2N3704 0-13 | 40362 *0-51
ACY22 BC137  0-16 | BC187 *0-29 | 80190 BF258  *0-61 | OC45  *0-13 | ZN414  *1-11
AD140 B8C139  *0-41 | BC207  0-11 | BD195 BFYS3 *0-18 | OC70 , *0-15 | 2N6%6  *0-13
AD140 BC140 *0-31 | BC208 0-11 | BD19%6 B8SX19 *0-16 | OC7\ *0-15 | 2N6g7 *0-14
AD142 BCi41  *0-31 | BC209  0-12 | BD197 BSX20 “0-18 | OC72  *0-15 | 2N698  *0-25
AD143 BC142  *0-31 | BC212L  0-13 | BD19%8 BSY25 *0-16 | OC7a  *0-15 | 2N699  *0-36
AD149 BC143  *0-31 | BC213L.  0-13 | BD199 8SY26 ‘0-16 | OC75  *0-16 | 2N706  *0-11 . o
:g:g; ; :g::g 048 ggg;L g;z Sgggg BSY27 *0-16 | OC76  °0-16 | 2N706A *0-12 Please add 8% to prices marked
AD161 & , te; 3 BSY28  +0-16 | OC77  “0-26 | 2N708  "0-14 *. Remalnder add 25%. Do not
R BC148  0-10 | BC226  0-36 Egggﬁ Bavaos solfed ©GH «0.16 | 2N914  *0-15
AD162 {M BC149  0-12 | BC301  *0-28 7 - i
*0-69 | BC150  0-19 | B8C302 °0-25 | BD208 BSY38 °0-19 | OC81D “0-18 EOCRs O toRHicE RN arked) ]
- 3
d 300mW 400 PIV (min) SUB-MIN FULLY TESTED
\deal for Organ builders
e e d 4 30 for s0p, 100 for £1-50, 500 for £5, 1,000 for £9.
al TRANSISTOR DATA BOOK
] 1 120 Glass Sub-min. General purpose Germ. diodes 0-60 OTE 1227 Pages packed with information on
30 Germanium transistors ke OC81. AC128 *0-60 ] i s. Fu
V] 5 60 200mA sub-min. siticon diodes *0-60 including outlines. .
U1l 20 PNP Sit. planar trans. TO-5 Iike 2N1132, 2N2904 *0-60 Llia PmRg R Price 1£2:95 each
s A s o3 e . e e PP R B A R
S 0. s ¥
U26 30 Fast switching silicon diodes like IN914 Micro-Min. 0-60 6 A'r:\‘: TO66 *0-51 '3-51 077 E:flvale:(? F'J:rgesEu(:o:er::.s r::ne;:{::‘s :::d
A OT O T TR 1 N MR [ T
- - 3 ) book h kot
U3 20 Silicon planar NPN transistors TO-5 BFY50/51/52 +0-60 e s pagk onghe) magket
u4s 7 3A SCR. TO66 up to 600 PIV *21-20 uages Price 1£2.68 sach
(V213 20 Unijunction transistors similar to T1S43 *0-80 1ODE EQU|VALENT BOOK
(2%} 9 NPN SII..Opowe' transistors tike 2N3055 *£1-20 DE 74 144 Pages of cross references and
Code No's mentloned above are given as a guide to the type of device 115 WATT SILICON TO3 METAL CAS equivalents for European, American and
n the Pak. The devices themselves are normally unmarked. Vcbo 100V. Veeo 60V, IC 15A. H': 20-100 suitable J| J8Panese diodes, Zeners, Thyristors, Trlacs,
for 2N3055. BDY11 or BDY20. Diacs and L.E.D.'s.

1-24 25—99 100 + Price t£1:98 each
*50p “46p THE WORLO'S BROADCASTING STATIONS
WBS 75 An up to the minute guide for those

interested in DX-ing. Contains all the world’s
BT;p‘SO 'Porlti:g JYBD#B 'F'r.:css 5?18 f",ri;:: 5?91 Prlco broadcasters on SW. MW anc¢ LW, as well
BA116  +0-21 BY100  *0-18 QA7 *0-07 0A35 -o-o7 as European FM TV stationsp. o8] e eEEomo)
BA126  *0-22 | BY126  *0-15 OA70  *0-07 0A200  "0:07 S ATA\SOK rice ¢ eacl
BA148  *0-15 | BY127  *0-16 OAT79 *0-07 OA202  *0-07 TO18 SIM. TO 2N706/8 BSY27/28/95A T'Té A 0

BA154  +0-12 | BY128  *0-16 OA81  *0-07 INS14  *0-06 All usable devices. No opan and shorts. ALSO AVAIL- | DIC 75 Now complete Data book of 74 series

% " TTL {7400-74132). Covering 13 main manu-
BA156 *0-14 BY164 0-51 OA8s *0-09 1N316 0-06 ABLE IN PNP similar to 2N2806, BCY70. s
; s 5 - 20 for *50p, 50 1, - facturers in the U.S.A. and Europe, this book
BAVT3 7015 | BYX#:200-43 | OAw  <o:07 | INNT3 .06 [ 20 tor “stp, 50 for “e1, 100 for “€1-80, 500 for “ge, | FACTIO 2 T B S0 FUER,
When orderi Price t£3-74 each
e g Piasele RSN FINGO EP A tull range of technical books available on’
request.
PIV O-OSA $OBA 1A T = 0 10A 16A 30A
TO1 Ti
- BRTICHEMTOS) c§5 O_SG 705‘ TO48 TO48 7048 TOME R ;1480 SEMICONDUCTOR PAK
2 ) = - N = LaL e iy = Transistors-Germ. and Silicon.
20 o ] s - i =) = Rectifiers-Diodes Triacs-Thyristors-.C.’s and Zeners.
50 “0.20 0-25 ‘0.36 *0-36 *0-48 . ALL NEW AND CODED
100 *0-25 *0.25 *0-48 *0-48 0-51 Approx. 100 pieces only *t1-85p
150 - = — = =
200 *0-25 *0-30 *0:50 *0-50 *0-57
400 *0-30 *0.39 *0-55 *0.57 *0-62 :
500 «0.39 +0.48 *0.69 *0-68 *0.78 ZENEH DIUDES F’Ostage and Packlng
«0-58 *0-85 *0-81 *0-g1 0. 3
800 0-58 *0-65 *0-81 *0-81 *0.92 add 25p unless other-
H| '] o » FULL RANGE N STOCK. 233 vots wise shown. Add
o 1 T WIS WML SWaUEL L _10W 130 extra for  airmail.
£1 minimum order.
300mA  750mA 1 Amr 1-5Amp 3 Amp 10 Amp 30 Amp
PIV (DO 7) (SO 18) Plastic (SO 16) (SO 10) (SO 10) (TO 48)
50 0-06 IN4001 0-05 0-07 0-14 0-19*  0-58*
100 0-05 0-07 IN4002 0-06 0-09 0-16 0.21*  0-89*
200 006 0-09 IN4003 0.07 0-12 0-20 0-23*  0-93*
400 0-07 0-14 {N4004 0-08 0-14 0-28 0-35¢  1.25*
600 0-08 0-16 IN4005 0-09 0-16 0-33 0.42* 1:78*
800 o1 0-18 IN4006 0-10 0.18 0-35 0-51*  1-94*
1000 0-13 0-28 IN4007 011 0-23 0-44 0-60* 2-31*
1200 = 0-32 0-28 0-54 0-69* 2-88*
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N e A = Become a :
of o ’ B = X x
1 | radio amateur.
o { § 8 . . — — [ L i Learn how to become a radio-
{ : ' . : =] il amateur in contact with the whole
i ——) 1™ ‘world. We give skilled preparation
=y Q ‘ for the G.P.O. licence. ! 3
& && et ; , - - ‘ 1 - ) $
) : : R :
Y g FIN T~ hopuris.
o 2 ¥ ‘ /?F'
). % “ é U= P8
>0 9 (gl

e T T T T L T L L R T
Brochure, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, pept. EB36
P.O. Box 156, Jersey, Channel Islands.
NAME

ADDRESS Block caps please |
T rrrrrrrrr oy k3 i 4 1 J 1 |

mmmmi

ELECTRON!IC FOOTBALL AND TENNIS
WITH THE FABULOUS BUILD THE TEXAN + FM TUNER

Don't miss your copy of
HENRY'S

VIDEO SPORT TEXAN 20 + 20w STEREO AMP
Features giass fibre PC board, Gardners low field
ON YOUR OWN TV e T S e T D S

and P.N. 1972. Overall 8ize 154 x 2} x 6}in. Mains
operated. Free teak sleeve with avery kit.

£35

(carriage £1)

(also built and tested

Play three exciting
Jaleclronlc ball games.
FOOTBALL, TENNIS,

HOLE IN THE WALL on
your own TVi Just
plug Video Sport into
he aerlal socket of

your TV and away you

'goA Compietely 7?"5 _ 4 £45),
h hi
EL i HENELEC STEREO FM TUNER
operatad. Z :‘e:':;:ras c-p-cl.tym.dlrz‘::a tunlng; ’:7;: and tuning
OUR INCREDIBLE PRICE | & Comrets v arin o sipauer. *1o0® 0% 2
OVER 5,000 ITEMS — largest UK range of r £29-50 inci. VAT + 50p PIC £26 25 (carriage £1)

electronic components for home
constructors:
200 PAGES - every aspect of electronics and AM/FM MODULES

Demonstrations now in all CENTRES! {also built and tastad £31-20).
JOIN THE LARGE BAND OF CONSTRUCTORS!

- components for amateurs and hobbyists - o e AM/FM and Decoder Board
ksl g s - S b e LR
. . Al fnoiger @ o and Forrite Aedial. | Modules  LP1185,
i FM/MW, L
DOZENS of new lines and new ranges. [ 0 wBenalive FMAMWILK tint i | UPTVEE e BTSN
7,
MANY price reductions throughout the new R P L Lt ¥
i LP1171 combined IF strip £4-60.
c ata 'ogue' - ! 't-r‘s‘on FM front end and AM gang g:l’::le‘d A bro:q'sl.re:‘e:rﬂ;
A Discount Voucher with every copy, worth £9.62 the pair. <™ | Ferrite Aerial Tuning Gang and AM Oscillator
Suitable Ferrite aerial 87p. " Coll. Tuning Pot and Zener. 15V supply, out-
50
p. Carriage and packing 30p

TO EDUCATIONAL ESTABLISHMENTS
FRE when ordered on official notepaper.

put 300mV, 75 ohms aerial input. input
circult and instructions supplied.

£1 6 - 50 incl. VAT, postage 30p

625 line receiver UKF transistorised tuners U.K.
' operation. Brand new. (Post/packing 25p each). NOW OPEN

TYPE B 4-button push button (adJustablej £4.60.

' o ELECTRONIC SUPERMARKET
Write now for your copy. enclosing 70p remittance TYPE D 6-button UHF/VHF tuner £5-20 309 EDGWARE ROAD W.2

YOUR NEAREST STORE

ALL PRICES INCLUSIVE ”ENRH'S toiwtiirosoieonr ., UGS

303 Bargain Cantre 9479 Eieclionics Contie Nothnaham 42668

Barclaycard &
Access welcome
ALL PRICES INCLUOE VAT

oF VAT - 309 flecriomes Supsrmarhe! ALLMAIL OROERS TO 301 EDGWARE ROAD W2
R AD ] o TOTTENHAM COURT ROAD W1 B o

231 Eleciomcs Crntre b SupatmateatO1 5803489 Syubiect tn change without nonce £ & OF
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10% Off on orders over £10

A

&

3% off o ovaas avr £80 MARCH SPECIALS PULTRON v.r.auanrz neGutxreo
20% Otf on orders over £100 LED WATCH
MEN's 5 tion—hours, "
2 PRICE SALE 75491 SEGMENT DRIVER e i
TTL L MOS to LED quad segment driver — 50 Latest siim-line design (prox. W™ thick) F J
74154 £1-05 | 747 6CD 107 seg decoder-driver wop)s | EEEhERERlpsdive = oy sy,
B e e oy Fr e 7483 4 bit binary full adder P darlington cicuits M pin DtP ... 45p only on February 29th. # g
s Sl 24 ] 5 74%  Decade counter p One year warranty against all defects in -~ 4
e " 3 741% 74153 Dual d-input multiplexer ap DVM CHIP 4% DIGIT materia) and workmanshi /
2 7454 14 74157 T 74180  Parity generator-checker w0p MM 5330 — P channel device provides Mgty - adiusts intensiy
7403 1M 7460 11 74161 95 74193 Blnary up-down counter a3p ol logic for 4¥ d.,n volt meter. 16 pln of g Ny
7404 13 7464 21 74163 90 %02  Dual one shot s DIF with data GoldiohelmthEdAELIgmE R ap-
7405 13 7465 21 74164 1-10 74C00  Quad 2-input NAND gate (CMOS5) itp £49_5°
7406 22 7472 7@ 74165 1-25 | UINEAR A AsAE ErEom 131,50 Shipping
7407 22 7473 26 74166 115 | W1 Hiperlommince OF AMP mDIP 22 SR AROM 256x8 & Handling
N O 5 By Quidlcanodbly - elect programmable & esasable TTL/DTL
s i ;::;:; 5 MoT 5V positive volt reg. 10-220 e comp. 4 pin DIF £8 USUAL DISCOUNT APPLIES
34OV 15V positive volt
710 1 7476 26 74176 95 B mANz med i eader O 3¢  POCKET CALCULATOR KIT 8038 FUNCTIDN GENERATOR
2411 16 7483 70177 85 MAN 5 Green 7 segment 210" B ,J:,K.s.,::.m .o........l; Voltage controiled  oscillator :i,fe.
74013 29 7485 80 74180 80 MAN 8 Yellow 7 segment 270" s bl S i - nscLfoltpdtiEpls Dc';"’:g
MCT2  Opto-iso transistor " display plus overiiow — X h
7416 22 7486 24 74181 2-50 Batry somes o ey il 7001 CLOCK CHIP
7417 22 7489 1-50 74182 80 or , batterws — all 4-6 digit, 92-24 hr, alarm, timer & date
7420 11 7490 40 74184 1-55 | 5314 CLOCK CIRCUIT S R circuits with data .. £4-00
7422 bs) 7491 71 74185 1-30 50-60 He — 4ta b d. — 12-24 HR — (ast and slow included MVS020 LED
7423 22 7492 44 74190 95 sel conlroh — 24 pin DIP with socket . £2-25  carC. KT WITH saTTERIES £10 Jumbo red dome _............ 108
7425 22 7493 44 74191 95
7426 23 7494 49 12 %
7427 212 7495 49 74193 85
2430 12 749 55 74194 95 NEW ITEMS Rafpuihlgh fifh e oneveret
7432 22 74100 1-00 74195 72 p ea. if item is priced beiow 50p
L LOW POWER 6 DIGIT LED CLOCK KIT ea. Add 40p ea. if item is not
7437 25 74105 60 7419% 1-00 rm £50  SCHOTTKY INCLUDES: e oilordered;
7438 N 74107 27 74197 75 T4H101 B s ase0 1 MM 14 clock clrcuit
7440 11 74121 28 74198 1-70 741102 LN e o 6 FND70 LED displays (250" red 7
7481 60 74122 50 74199 1-70 o 9 rases P Seament) :
7442 55 14123 55 74200 390 Uil 2 741508 25 “;:((i:;:ry transisiors, resslors &
7443 55 74125 50 TaLst 2
o - B sciBTTEY st 4 ] T;#:‘:f;:i :S'm:?y accommodates LINEAR CIRCUITS
7445 75 74141 68 74500 n 7:‘5-" 23 Schematic & instructions
ER AR e 74502 i) ; Ls40 3 Does not include 12v-300 ma 300 Pos V Reg (super 72} TO-5 3
e 738 Mraiser 75 74503 B 7:3;: n transformer, switches & case 301 Hi Peri Op Amp mDIP TO-5 18
74504 30 £7- 302
7448 80 74151 60 74508 3 74L5%0 80 T 304 ::I;' I\?Inlx:"'&?ﬁ ::
TEl | S e 51 2 Tase 80 ANATLUM CAPACITORS 05 PorV RepTOS =
5 SOLID-DIPPED +20% 8
74520 P 120 307 Op AMP (super 741} mDIP TO-5 38
74522 n Tes0? 35 Amid 3V 12p  68mid & 15p 308 i
LOW POWER TTL 74532 3 s 120 Hmid IV 12p 68 mid 5OV 18p i e e
74574 1 7415193 1-30 1mtd 35v 12p 10 mid 25V 18p 30 v Foll Op A
Sy GD] - 2D (D ). L6 sy 10 22mid 2V 125 15mid 10V 18p 3 Higer ¥ Comp e
LINEARS 22mid 35 12p  33mid 10V 20p 39 Hi
7400 16 TATI 18 a8 89 i I By CSlCImp OfF a
T4 B 7z W 7:195 89 i m."ﬂﬁ'“'"" 39 s el . L& R ek, S ] o
; E 322 Precision Timer DIP o
7H0o 18 TAL7) 36 7498 1-53 ith. vi
7000 16 7478 38 7aliea 1-S3 = %’.'s"dw AT 55 g::c D!s‘:'cs! ss h ity A RO U Te
720 16 7478 44 74L1es  1-53 5556/ = ;ec:eull o S ’3: .?"'3 com;,:..;s.ﬂ:zw‘ i
o8 V 1 » BV, BY, 0
70 16 74185 & MC1456  InL compensated 2602 1024-bit static RAM, i Rl g
7042 89 T8 38 15V, 18V, 24V} TO-3 12
Op Amp mDIP -7 N-channel 340T  Pos V reg {5V, 6V, 8V. 12V,
7525 Dual core mem. sense DTL/TTL compatible > 15V, 18Y, 24V) TO-220 107
AMPL DIP 59 F93410 256 bit RAM 1-50 372 AF-IF Strip detector DIP “
HIGH SPEED TTL MC1310 :)TP stereo demodulator ;Acvsom Jumbo green -15 373 AM/FM/SSB Sirip DIP 20
15 209-R 125" red LED -10 76 Pos V R DIP
;moo t.-!i 74H2Y ms T4H55 £0-20 CAode ':-mhw' array 1100 Red LED 08 380 : Audieos :‘mp o ﬁ
AHOT FIHI2 T4H6D n 4 pin DIP -50 L101 Red LED 08 i
74HO4 I‘ T4H3O l!! 74H61 n x. 'l(.:N::iJi.oDA:I‘p s 114 ‘;:
74H08 6 74H40 16 74H62 20 " U prEpIR)
74H10 16 TaH50 16 T4H74 32 L7 2 R R e reiD =
Z4HIE 16 74H52 18 MYte R RRedirOa ROL ::: e %
MV50  Axial leads 8 Timer mDIP =
74H20 16 T4H53 20 MY5020  Jumbo Vis, Red MEMORIES 55A  Dual $55 Timer DIP 89
(Red Dome) o 560 Phase Locked Loop DIP 194
8000 SERIES Jumbo Vis. Red ot 256 bit RAM MOS % 562 Phase Locked Loop DIP 194
(Clear Dome) o i 1024 bit RAM MOS 272 55  Phase Locked loop DIP TO-5 120
3091 €633 8214 £0-93 8811 £0-38 ME4 infra red diff. dome Ty 21022 1024 bit static RAM 2-00 566  Functlon Gen mDIP YO-5 1-0
8092 33 8220 93 8812 ] MANT Red 7 seg. 270" 1-38 5260 1024 bit RAM 1-20 567 Tone Decoder mDIP 1-20
8095 76 8230 142 882 1-42 MAN2  Red alpha num 32" 212 5261 1024 bit RAM 120 709 Operational AMP TO-50rDIP 27
812y 49 8520 71 8830 142 MAN3  Red 7 seg. 127" 5262 2048 bit RAM 2-00 710 HiSpeed Volt Comp DIP 0
seg. 3
8123 88 8551 91 &8 142 steaight pins Ty 7489 64 bit ROM TTL 1-50 711 Dual Diflerence Compar DIP “
8130 120 8552 1-37 883 7 MANS  Red 7 seg. 190" 118 81523  Programmable ROM 272 723 VRegDIP 3
N O TR =g e MANS  Green 7 seg. 210" 162 74200 256 bit RAM ui-state 3-% e Sl R G o
- MANS 6" high solid seg, 381 eI, AmTp. mPIPTO:5 &
MAN?  Red 7 seg. 2700 2] oL "“";; AR OFIGNOS o ¢
MANS  Yellow 7 seg. 270" 217 req Il o
9000 SERIES MANSS - high spaced sep. 255 04 R M MU B SIEreo] Demid,DiF o 65
R S = 137 FM Mulpx Stereo Demod DIP 45
9002 €021 9309 €049 %01 £0-54 P et CALCULATOR & 1458 Dual Comp Op Amp mDIP 3
9301 63 9312 49 9602 9 CLOCK CHIPS 1800 Stereo multiplexer DIP 1-50
P o e s ha i % LH2111 Dual LM 211 ¥ Comp DIP 107
MULTIPLE DISPLAYS 5002 Same as soo': e.:ll & 390  Quad Amplifier DIP n
il ) b - 195 7524 Core Mem Sense AMPLDIP 1-04
cMOS Nz sdgarediedapn 650 | s G R 35 | som  voltge contr. oxc. DIP 320
its t. . -
74C00 £0-21  74C74 £0-63  T4CI62£1-78 HPAS08Z S digh 11 led magn. ks 1-80 PEEERREICICRe tincyHilin idec 110 o l".’.'&‘..'f:f.'.i'l Y H:
74C02 30 74C7%6 93 74CI6) 178 7405 com. cath NG RRDIDENGIONG 4lfinct s ]
g n.. MMS738 8 DIG 5 funct K & mem 242 75451  Dual Perepheral Driver mDIP n
74C04 41 74Clo7 B2  74Cles 1-92 HP5082 4 digit .11 LED i
8it . magn. MM5739 9 DIG 4 funct {btry sur 9 73452 4 Dinl{Reqipheral Oiveymilip 2
74C08 41 74C151 159 74C173 159 744 e h. paced 4 i
O Wy e i s, o ns comm. cath. 170 MMS311 28 pin BCD 6 dig mun 242 75453 (351) Dual Periph Driver mDIP 21
eV fiy ! =74 5P-425-09 9 diglt 25" neon direct MMS312 24 pin 1 pps BCD 75491 Quad Seq Driver for LED DIP 50
ro | gl EE 80C95 82 interface with MOS/LSI, Al 194 75492 Hex Digit driver DIP 55
4 - 4C160 178 B0COT B2 180 VDC. 7 seg. 98 it
71MCI3 85 7iCI61 178 RIS Syt By geD
ig mux 242
W00A £ 18 J0LA £ R 405A £ s O G0 G S ) 4
001A 18 4014A 106 407A 42 | SHIFT REGISTERS RGNS, KipinglacniGdly b
4002A 18 4015A 106  3028A 70
W0bA 9%  4016A 40 4030A 32 MMS013 1024 bit accum. dynamic
40074 19 4017A 85 4035A 90 mDIP £1-20
4008A 1-27  4020A 106 4042”4 1-05 ;«M&MG 50&/512 bit dynamic mDIP 1-10 Satisfaction guaranteed. Send bank cheque with order. If international money order is
:g-::: ; :oog: ;: :g:;: g 15-4025 QUAD 25 bit 95 used, semf receipt with order. The al?oye prices do not include any taxes leviable by a
s 4 i o F purchaser’s country of residence. Minimum order £2-50.
40124 1B H024A 63 4068A n INTERNA |o
oTL NATIONAL ELECTRONICS UNLIMITED
1:(;;): £ :g;:: o 0 0 97 0 949 P.O. BOX 1708/ MONTEREY, CA. 93940 USA
- 10 9344
40724 15 4078A 28 4585A  1-49 0 %6 :?, :; sy PHONE (408) 659-3171
4081A 19

1he above prices do not Include any taxes levisbie by a purchaser's country
of residence.
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PATENT  PENDING

—— N

aparhrilg mha ‘ -

The tried, tested, proven, reliable, complete, 7}@"
e professional, capacitive discharge,

3 = - = ™ =
e ey o e e e S R e tt rn n It g n I t I n “ I t

e

Sparkrite MK2 is a high performance, high quality, capaci- o a and cables. coil con-
tive discharge, electronic ignition system. nectors, printed circuit board, nuts, bolts. silicon grease.

ORDER NOW

TO ELECTRONICS DESIGN ASSOCIATES DEPT. PEJ,
82 Bath Street, Walsall, WS1 3DE. Phone 33652

FROM Mome_... ...

ignition changeovar swhches at £2.98

[ SPARKRITE MK 2 DIY Assembty kita » £10.3 :
SPARKRITE MK 2 Ready But Nogative sarth @ £13.88
SPARKRITE MK 2 Roady Buit: Positive sarth @ £13.88

AP.M, Limit systoms in the above units @ £242

§ onclose chequa/P.0 s for {

Chogue Ns.

(Sond SAE it rochurs enly required)

Because of the ‘superb design of the Sparkrite circuit it
completely eliminates probiems of the contact breaker.
There is no misfire because contact bredker bounce is ofl-

ninated i by a pulse suppression circuit which
prevents the unit firing if the points bounce open a8t high
R.P.M. Contact breaker burn is efiminated by reducing the
current lo about #/501th of the norm. it will perform equalty
well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the conlact breakers
for recharging the system. Sparkrita incorparates a short cir-
cuit protected inverter which eliminates the problems of
SCR lock on and therefore eliminates the possibility of
blowing the transistord or the SCR. {Many capacitive dis-
charge ignitlons are not completaly foolproof In this re-
spect.}

Sparkrite can therefore give you:—

up to 20% better fuel consumption. instant alt weathar
slarting. cleaner plugs - they Jast up to 5 times longer
without attention, faster acceleration, higher top speeds,
tonger coil and battery iife. efficient fuel buraing and iess
air pollution. smoother running, continual peak perfor-
mance.

THE KIT-COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy
resin. ready drilled base #nd heatsink. top quality 5 vear

ful Instructions to maka the kit negative or positve earth,
and 10 page instaitation instructions.

OPTIONAL EXTRAS

Elertronic R.P.M. limitation.

This can be included in the unit to prevent over revving.

an advantage to most companies, hire firms. tugh perfor

mance drivers eic.

Electronic/conventional ignition switch.

Gives instant changeover fiom “Sparknte” ignition to zon-
ignition for pert { static tim-

ing etc.. and will aiso switch the fgnition off compietely

2s Security device. Includes: switch, connectors, mounting

bracket and instructions Cables excluded.

PRICES

D.1Y. assembly kit £10.93 inci. V.A.T. post and packing.
Ready built unit £13.86 incl. V.A.T. post and packing
(Both to fit alt vehicies with coildistributer ignition up to
8 eylinders.)

Switch for instant changeover from 'Sparkrite’ ignition to
conventional ignition £2.98 incl. V.A.T, post snd packing
R.P.M. timiting controt £2.42 Incl, V.A.T. post and packing
(Fitted in case on ready buiit unit. dashboard mounting
on Kit.)

CALLERS WELCOME

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

GC-1092AE Deluxe Alarm Clock

LE® BA mawwm
FANCESE B RHE W

GC-1093 Car Clock/Timer

GR-1075
AM/FM Alarm Clock-Radie

GC-1094 Digital Alarm Clock

Instead of just offering you one digital clock kit, rl‘o; Heath (Gloucester) Limited, Dept. PE/36

Heathkit offer you four. Two alarms,a car model and

asuperb AM/FM clock-radio.

And,being Heathkit,they all come in easy to build
kit form.Complete with a step-by-step instruction I catalogue. I enclose 10p for postage.
manual. So you should enjoy every second.

Post the coupon,enclosing a 10p stamp,and well

Name_
l Address

send you a Heathkit catalogue with full details.
Heath (Gloucester) Ltd, Dept. PE-125, BristolRoad, |

Gloucester,GL2 6EE. Tel: (0452) 29451

186

Gloucester GL2 6EE.
Please send me a Heathkit

Postcode

L-----------

HEATH
Schiumberger
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BlI-PRE-PAK

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

B-P-P Packs

Originated in 1959 by the company's managing
director, his were the first semi-conductor and com-
ponent packs to be marketed in this country, and
indeed, the company's name grew out of "'British
Industrial Pre-Packed Components''. Today, Bi-
Pre-Pak continues to occupy a positlon of pre-
eminence in the supply of packs as well as a vastly
extended range of products detailed in our latest 24
page Ad size free catalogue. Send 10p stamped large
self-addressed envelope for your copy by return.
IT'S ALL IN OUR FREE CATALOGUE

Component Packs

CP1 150 Capacitors, mixed bag of paper. silver mica. elec-
trolytics. etc. Appmx quantity, counted by weight. (posl A
packing) .
cr2 200 Reslllom mnxod bag of different types. values. wal-
tages, etc. Approx. quantity. counted by weight............80p
CP: 40 Wirewound resistors. mixed types. values nnd wll-

o8
CPl 12 Potentiometers. pre-sets,
Mixed types and values.. PY o o ..60p
CPS 5 Earphones, single low impedance for transistor radio.
casset(t:es etc. Less plugs. for suitable plugs see PAKs CP9
and CPI0...ciiin it sniiiane
CP6 50 TO5 g pads, fits b
board. for that pro. finish.. .60p
CPe 500 Cable clips for G.r.0. #in dia. cable. Nylon with
hardened steel pin (probably tungsten) per sealed box o'

wiwound. carbon.  etc.

= .80p
transistor and

CPu 6 Screwdrivers, 1 X maing neon tester, 5 x grub scmw
drivers ...........
CP12 10 Reed volny inserts, |In long iln dia. These wl"
operate from an external magnet or coil. For Magnets see
PAK CP13
CP13 10 magnels of various sizes for opsrallng raod-
switches in PAK CP!Z Ideal for burglar alarms on doors nnd
windows, etC .
CP14 40 P ts. carbons, du o] with
ond withou! Bwitches, e(c Mixed vaiues and w-tlnges .20
CP15 12 Standard crocodile clips, screw fixing. good
QUAIIY ooooeniii i tina e sans e ann s cashin e daatabe s aaganas

CP16 5 P.C. boards each comannlng a BF18D UMF nmplmor
transistor. A good basis for bullding & TV serial pre-8mp as
various parts Inc. 80p
cP17 25 Elsclrolyllc Capacllo:s “various values and
voltages. many usaful types. from TV to trénsistor radio and
Hi-Fi (posl and packing 23p)..... S0p
CP18 1 Light activeted SCR.50 volts 1-6 amps type LSF.
Ready mounted on PC board with gate resistor and leads
fitted. Full data and circuit diagrams for 14 projects, incluﬂe
slave photo flash unit, burglar alarm. etc..
cP19 3 Mlcro switches 1 pole change over,
14in x

CP20 1 Rellys. assonod types. ex-GPO and ‘others, mlxed
Vo iagEMIEL ... L s B e N .£1-20°
CP21 200 Squnw inches of copper Iamlnule P.C. board. in
approx. 8 pieces ..80p*
CP22 3 Fibreglass plain pﬂnled circuit boards nppvox Z}In x

" e0p

BI-PRE-PAK LTD

.0 Re  NoR2U 1D

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

TELEPHONE: SOUTHEND.(0702) 46344.

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED
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TESTED AND GUARANTEED
TP4 3 SN7430 integrated circuits, 14 pin dusl in line TTL
type. Decade Counter. Ge( one FREE these are 60p each in

PO MR T L - - o - 2 - - e o oo e e 3. S 500 £1:20*

All the following are at 80p each peck

TP8* 5 SN7400 integrated circuits, 14 pin duai in ine TTL
type. Quad 2-input NAND gate. Get one FREE, these are 15p
each.

TP10 2 light dependant resistors. 400 ohms light 1 megohm
dark. }in dia.

TP11 10 Transistors XB!OZ and XB112 equiv.
AC156, OC81/2. OC72, e

TP12* 4 127 Silicon mclmers 1000 piv 1 amp. Plastic TV
rectifie

TP13* 5 ‘ocPT1 Light sensitive transistors.

TP14 20 OC71 germanium PNP audio pre-amp transistor.
black gless type
TP1S 20 OCet gsm\unlum PNP audio output transistor,

o AC126.

white glassg

TP1S 20 200/1/2/3 transistors. PNP silicon TO-5. un-
marked.

TP17 20 1 watt 2ener diodes, mixed voltages, 6-8 to 43
volts.

TP18 20 2N3707/8/9/10 transistors. NPN silicon plastic,
unmarked.

TP19 100 Diodes, mixture of germanium. gold bonded,
slllcon etc., a useful selection of many types. marked and un-
marked

TP20 10 Mullard OC45 transistors. I.F.
manium.

TP23 20 BFY50/1/2. 2N696/7, 2N1613, etc. NPN silicon
TO-5 uncoded. Complementary to PAK TP24.

TP24 20 BFYB4. 2N2904/5, etc., PNP silicon TO-5 uncoded,
Complementary to PAK TP23.

TP30 20 NPN silicon planar transistors, TO-18 similar to
BC108 etc. uncoded.

TP31 20 PNP silicon planar transistors. TO-18 similar to
BC178 etc. uncoded.

TP32 20 2N2926 Silicon Plastic transistors, uncoded and
ungraded for colours.

amp PNP ger-

UNTESTED PACKS -80p EACH
Speclaily for keen bargain hunters
UT1 50 PNP germanium trensistors, AF and RF. Very good
yield.
UT2 150 Germanium diodes. miniature glass type.
UTS 40 Zener diodes. 250mW OAZ240 range. average 50%
good.

POWER TRANSISTORS
Vi

ce Watts 1c Amps Price
40P1 15 20 3 20p*
40P2 40 40 4 0p"
40P2 40 40 4 30p”
S0N1 15 45 4 25p*
90P1 15 45 4 25p"
90N2 40 90 8 8p*
90P2 40 90 8 Bp*

Many orther types avaliabie from 3 to 115 watts

Integrated Clrcults: MM5314 Dual in line clock chips £3-00*
LMS 380/SL 60745 Dual in line 2W audio amp. with data,
O1Ce . e e .75p
Dull in llne IC sockem lrpln up, 14-pln 15p 5 16+ -pin -

Signal Generator: For MW and IF covers 550kHz to 1:6
MHz for MW and 400 to 550kHz for IF: Fully nonuble (p &p

@p),. s o oezaa) 4°25
Pocket Signal Injector: F pen type. ble for
finding fault .£2-00*

€x-GPO 5In Sidecutters: Not new, but in peﬂsct order. pev
pair
Ex-GPO 6in Long Nose Pliers: Not new. bu
per pair ... "

Mains Transforme

SST30/2 30V 2amp
SST35/4 35V 4amp..

PC EDGE CONNECTORS

g Sizes Pltch Price
SSEC 6 way 1§in 0-156in 32p
SSEC 10 way 1}in 0-156in 50p
SSEC 12 way 2in 0-156in 60p
SSEC 16 way 2¢in 0- 156in 75p
SSEC 18 way 3in 0- 156in 85p
SSEC 22 way 34in 0-156in 100p
OTHER UNTESTED PACKS 60p ea.

UT10 15 power transistors, PNP germainum and NPN
silicon, mostly TO-3 but some plastic and some marked.
UT13 15 Integrated CirCuits, experimenters pak. duai in line.
TO-5. TTL. DTL. marked and unmarked. some detinitely good
but 0Id types.

For tult r.ngan See Catslogue

BOOKS
All fre® of VAT—-W. carry _very largs stocks of technicail
books by Baban! & y and
Butterworth as well 20 referance bookn from the Com-
mon Marke! In Engl in our
cataiogue.

SINGLES

Bridge Rectiflers. PlastiC encapsulated
PIvV - S0V 100V
1amp 25p* 35p* 45p*
2 amp asp* a5p* 55p*
4 amp 45p* 50p* 80p*
8 ai 50p* 80p* 90p*
BYISA equiv. SKB2/02 400V 1-5amp... 3 .45p*
F.E.T.»:
2N3918  1sp; 2N4418  20p
Mos F.E.T.s:
%T\L“\larcimi"?’nn-h.mu ----- e ) MO g Lo C

s5p* 2N2646  48p* and add!ress

TIS 43 31p* block capital letters.

? U T.»: 2N26027 .

s: TIL209, Red..
YILZH Green .

Also:

POWER DIODES,
THYRISTORS,
TRIACS,

of total

B-P-P SECURITY CHECK POINT

@® Check that your order
is correct for description,
quantity and price.

® Don't forget VAT at 25%
value of order
unless otherwise stated.

MAKE SURE YOU GET
OURNAME ANDADDRESS
RIGHT WHEN ORDERING

@ Cash (cheque, money or
postal order) with your
order, please

@® Mention this journal
when ordering If you don't
want to cut out the coupon.

clearly in

DIAC,

ZENER DIODES,
OPTO—ELECTRONICS,
Etc.

EXCITING NEW
STIRLING SOUND
AUDIO MODULES
SEE NEXT

MONTH'S ISSUE I

Please send

for which | enclose

TERMS OF BUSINESS:
VAT at 25% must be added to total vaiue of orde
or (8%), when VAT Is to N
PACKING sdd 25p tor U
order scceptéble—t1. Overs
wil be credited or charged. PRICES subject to siteration, without notice.
AVAILABILITY: All items avallable at time of going to press when every
eftort Is made to ensure correctness of Information.
- v

To BI-PRE-PAK, 224-226 WEST RD., WESTCLIFF-ON-SEA. ESSEX

xCept for tems marked *
o VAT on ove rders. POST and
marked oth . Minimum mell
[ ordon. add £1 for Any difference

.inc VAT

PE3A
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Y. 9.0\ N SUSTETI 7000

ENTERTAINMENTS LTD. professional standards - realistic prices

NEW! NEW! NEW!

120 WATT RMS POWER AMPLIFIER MODULE g
USES 150W 16A RCA DEVICES

Compare these features. ..

10 transistors, 4 diodes—fibre glass P.C.B.
Typical distortion: 0-4%; noise: —80dB
Short, open circuit proof—load line limiting
Compact—6 x 3 x 1%in (15 x 8 x 4cm)

Only FOUR connections—Simplicity!

High sensitivity (240mV) suits most mixers
Frequency response—30Hz-40Hz = 1dB
Single supply line—no output capacitor needed (95V)
Standard 80N output—will operate on other impedances

It's
the new
SA1208D

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

SA608 i ™ £12:-50 SA308 AN ™ £9-50

. POWEH sUPPL'Es with glass tibre P.C.B. high grade transformer, fully fused and ready to wire: @ PM120/t for one SA1208 £11-60;
PM120/2 for two SA1208D £15-30; PM601/2 for one Or two SAB08 £10.50; PM301/2 for one or two SA308 £8.60

SYSTEM 7000 DISCOTHEQUE CONTROL UNIT ae:’f:,",e::,‘;nzf;’:’;:’di",zz

8 Complete and ready to plug in
B Totally encased—no soldering at all!
B Tough. bold, two tone stainless panel—for panel mounting or a 0 e o Q e e
freestanding

B Mono or Stereo versions
B Front and rear output terminations to suit style of usage - —
B Inputs for 2 ceramic cartridges/tape/microphone . ==
a Autofade with depth and threshold controls @ CONTROLS—Left to right: mic vol treble/bass. autotade depth, L/deck vol,
B wide range treble and bass controls on both channels RA/deck volume. tape volume, treble. bass, master, monitor voiume, monitor
= ILndividual d(ec:oggr)\lrols and leftlri1ghé fader selector/on/oft

OW Nnoise (— 20Hz-50kHz = 1d
B Suits all Saxon amplifiers and most other makes A A AR R AL EEE I FEC PANEL
B ; watt headphone monitor—five-position switch with mute positions Mono £34-50 Stereo £49-00

MODULAR DISCO MIXERS  %gne r——— Mono S8 &

Printed circuit sub-assembly version of the above mixers—ideal for those wishing
to incorporate Saxon’'s superb specifications into their own systems—al/l the
electronics are provided.

You require only plugs and sockets plus one switch to complete the wiring. All
other controls are already mounted on the P.C.B.

Comprehensive wiring instructions are supplied with circuit and diagrams.

MULTI-PURPOSE MODULAR MIXERS

A SYSTEM 7000 BREAKTHROUGH—UP TO 20 CHANNELS MONO/STEREO

B COMPLETELY WIRED WITH STAINLESS
PANEL:
Both modular and complete types offer:

W Inputs for all sources inc. mag. cartridge M Wide range
bass and treble controls Ml Only one mixing module required
W Up to twenty channels B }W monitor power ll Mono and
stereo moduies may be used together B Feeds most ampli-
fiers @ Modern low noise circuitry @ 20Hz-30kHz = 1dB
M Echo sendi/return facility @ Complete—ready to plug

B P.C.B. MODULES:

B Aendy assembied with
all controls

@ Simple terminations—
soider or edge
connector

B Consumption 10mA at
uv

INPUT MODULES Mono 1M7001M £5:50 30

(up fo 20 may be used) Stereo 1M70015 £9.00 In or soider @ Scm matrix—bold panel M individua

MIXING MODULE Mono 1M7002M £5-50 monitor buttons B Send for details

(only 1 required) Sterec 1M70025 £9:00

Provides headphone output and mixes all inputs 10 output level Mono Input moduie £8-50° Mono mixer module £8-50
SUITS ALL MIXING REQUIREMENTS FOR GROUPS—CLUBS, DISCOS. ETC. Stereo Input module £12-00 Stereo mixer module £12-00
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the complete answer!

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

TWO STROBES TO MEET
New! ALL REQUIREMENTS

SUPERSTROBE

@ Built in Saxon reliabitity

8 1 flash/2 sec up to 20 tlashes sec

@ Compact black Bondene case

@ Appearance matches other Saxon units

B ideal for the mobile disco or smaller club

PRO-STROBE

Glant 80 watt tube

Discharge energy up to 6 Joules
External trigger—audio up to 240V

rainbow strobe effect
Smant, tough Bondene case
8in x 8in x 5in approx.
13cm)

May be used with Soundlite to obtain

(20cm x 20cm x

New!

B Complete with wheel
B 150 watt tungsten lamp

be attached

B Sturdy construction
B Adjustable feet

SANDN

SUPERSTROBE £24:75
PRO-STROBE £38-50

B Wide range of extra effects may

£29 2 00 Spare wheels £4-90

150 WATT LIQUID
WHEEL PROJECTOR

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

Full control of 3kW of lights {(1kW/channel)

Audio control plus sequence plus override

Variable speed sequence with slider function control
Stainless steel two tone panel—matches mixer

13 transistors 8 diodes—advanced control circuitry

High audio sensitivity—operates from any amplifier
Attractive Bondene case—free standing or panel mounting
Individual tone controls plus master audio control

This unit
offers the performance of
units offered at nearly
twice the price
inc. case and
£38 00 plug—ready fo
use.

SUPERFECT MODULE

All features as the system
7000 lighting control unit
Requires only panel and plug
socket, etc. -
Slider control supplied
Giass flbre P.C.8.

8 amp RCA triacs
Complete light show in one unit

£24-75

With instructions

This P.C.B. sub-assembly

of the system 7000 lighting
control unit is recommended
for those wishing to
incorporate the excellent
specifications of
Saxon Equipment
into their own
systems.

in module form
B8 Up to 1kW/channel

8 individual tone
controls

@ Master control
B RCA 8A triacs
@ Glass tibre P.C.B.
@ Operates from any amplitier

REFLECTORPO

'ront

JFway light banks with twin plug/
socket complete with reflector lamps
—att

SPECIAL OFFER— Reflector
lamps {spote) 100W Red/Blue/

ctive; Bondene daxaiiul=bls) £1 5 esch Green £1-40 each or 10 for £12.

SAXON SOUND- LITE

Our outstandingly successful 3kW converter

@ Scintitlating
light display

Superb vaiue

£15-50

SYSTEM 7000 MINOTAUR

THE LITTLE AMPLIFIER WITH THE BIG HEART
100W INTO 8N

B Twin mixed inputs

B Wide range bass and treble controls

B May be used as a slave amplifier
B Twin output sockets
B Two tone anodised front panel

B Fully protected against incorrect loads

With Bondene
cover

£49-00

CHASSIS LOUDSPEAKERS 12in 50 watt
high-grade Saxon units with 14.000 gauss
magnet pius presence dome.

ONLY £14-50 EACH

Full range professional quality

Ask fo: 8 quotetion for 8 compiets system
1o your spectfication—Systems from c280;
Consoles from £180

Bona-fide trade anquiries to0:

NORMAN ROSE ELECTRICAL LTD.—
LONDON (01-837 #111); MANCHESTER
(061-273  1498); BIAMINGHAM (021-238
4710); BRACFORD (0274 26104).

With Vynide covered
wooden case

£53-00

We have a fine seiection of consocles,
loadspeaker cabinets, etc., on demon-
stration at our Croydon showroom.

Access
or
Barclaycard?

Send or
Telephone your
number for
prompt
attention.

After 5p.m. ring 01-684 6385 for

our Answerphone service

Practical Electronics

:ﬂICEs include carr. and packing but VAT at 8% must be added 1o all orders. C.0.D. 65p extra—S.A.E. all enquiries please.
Ll

ALLERS are welcome at our showrooms at

327-333 Whitehorse Road, Croydon, Surrey CRO 2HS

Orders by post to the same addresa—Please make cheques or crossed P.0.’s payable to

SAXON ENTERTAINMENTS LTD.

Telephone: 01-684 6385/0098

Shop Hours 3am-Spm (Lunch 12.30-1.30); Sat. 9.30am-5pm.
Prices and specif subject to without notice

March 1976

VAT NO. 218 6921 49

Maii Order desk 10am—4pm Mon.-Fri.
RGD ENGLAND 1091983
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the latest in

SOUND and VISUAL
COMMUNICATIONS
EQUIPMENT

at the

SOUND 76

INTERNATIONAL

EXHIBITION

16-18 MARCH 1976

BLOOMSBURY
CENTRE HOTEL
Coram Street
Russell Square

London WC1
10-00-18-00hrs daily
Admission Free
Organisers
THE ASSOCIATION
OF PUBLIC ADDRESS

ENGINEERS
47 Windsor Road, Slough, Berks. .
Telephone: Slough 39455 :

|

ELECTROLYTIC CAPACITOR OFFER f‘N“;:p'C Radio, £1-20.

10000/63 £1-88 | 2200/40 0p | 220,63 8p | o Kkets DIL
, all 26p.

1000050 £1-50 | 1000/180  63p [ 160/25 LioT] [ e
500070  76p | 100040 255 | 10040 13p | SOmelete rangs of components
5000/50 75p | 1000/30 25p | 100/12 p = .
5000/35 s0p |000é25 ;gp 8/6‘,50 ;;p l::szlémn C.F. 0-5W and 0-25W
5000/12 25p | 470/683 p | 16/450 D i .
300025  20p | 470/35  20p | 50450  30p x:ﬂg’gggf EEW: 3pe
2500/70 63p } 330/100 30p | 324 32/450 38p 1nE. 2nF, 5'# 6p: 10nF. 20nF
22006-3  20p | 250/64  20p | 50/50 80 | 30nF, 40nF, 4TnF, sp: 0-1uF,
Micro Switches (make or break) 33p | Q:2uF, 12p.
Cable Tlea Ip 00280. Polyester'zsov:
TOS Heat Sinks 13p | 10nF, 22nF, 4p; 33nF, 47nF, 4p;
Pot cores (14mm or 18mm), complete 40p | B8nF. Sp; 0:-1WF, 0-154F, Sp;
180° Plastic Din Sockets 13p %zzuz. ssap:Fo-:‘Kqu. 1gp; (F)-JWF.

: 0-68uF, 4p; 1-0uF, 17p;
DIGITAL LC.s H A7

Large range of 7400 series in stock. Prices from 18p. R T 2 e

1N4002 6p | CRS1/140  83p
INTEGRATED AUDIO POWER AMP§. 1N4003 6p | CR83/40 £1:08
.20W RMS, 1 off £6-38, Stereo pair £11:95. 1N4004 7p | CRS7/40 £1-38
30W AMS 1 off £7:95, Stereo palr £14-80. 1N4005 8p | CRS1/60 £1-25
SOW RMS 1 off £12-38, Stereo palr £22:78. 1N4006 8p | CRS7/60 £1-8°
50W RMS (41) amp. kits complete with buliding | "N4007 SpRa0ecs - 1.1
and ion details. Suitabie for Instr .| IN4148 5p | ZENER DIODES
disco, hi-fi, etc. £8-95. OA90 8p | 400mW 1p
S.A.E. FOR DETAILS 0OAs1 gp | 1 watt p
SEMICONDUCTORS
AC141 " s57p | BC167 14p | BD124 97p | MJ300T £2-80 | 2N3053  26p
AC142 42p | BC168 14p | BD131 $2p | MJ4200  £5-88 | 2N3054 66p
316; 62p | BC169 15p gmgz g;p MJE2955 £1-48 | 2N3055 59p
16 62p | BC182 13p | BD135 P 2N3702-
BC107  13p | BC212  16p [ BDI3E  63p | MUESOSS TSR TRt ep
BC108 12p | BC30Y 32p | BFY50 23p | TIP29A  68p
BC109 16p | BC302 s6p | BFY51 22p | TIP30A 95p | 40361 55p
BC147 14p § BC303 37p | BFY52 24p | TIP3IA  87p | 40362 50p
BC148 12p | BCY70  fBp | MU481  £1-36 | Tip32a  99p | 40406 55p
B8C149 14p | BCY71 s0p | MJag1  £1-52 | TIPa1A  72p | 40407 40p
BC157 14p | BCY72 16p | MJ2500 £275 | TIPa2A  £1-27 | 40408 63p
8C158 12p | BD115 67p | MU2501  £2-85 | TIP2955 €9-38 | 40409~
BC159 12p | BD121  £1-48 | MJ3000 £2-68 | TiP3oss  7sp | 40410 6sp

ALL PRICES INCLUDE VAT
P. & P. 25p on all orders. Hundreds of other types of semiconductors
held in stock. S.A.E. with all inquiries.

EBA

Elliott Blunt Audio Ltd

40 YORK STREET, TWICKENHAM, MIDDX.
Tel. 01-891 1692

Opening hours 9.30 a.m. to 6 p.m. Monday to Saturday

Dimmit
range of light
dimmers and lighting
control systems

INuserated is  the popular
PMSDI000 module. A IkW slider
control dimmer, interference sup-
pressed, 60mm slider range size
44 x 2x l4in. ldeal for low cost
seage and disco lighting. Used by
schools, theatres, studios, etc.
Complete with scale plate, fixing
screws and full instructions. £8.60
inc. VAT and postage and packing.

Complete compact light dimmer
systems for stage, club and disco
lighting, etc.

DDé6IM (illustrated). Six kW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 x 84 >:5in.
Price £108-00 inc. VAT.

DD61. As DD6IM but without master
control. Price £86-40 inc. VAT.

DDé61-8B. Six kW channels, using module
PMSDI1000, lowest cost system. Sizel 64X 8 5in. Price £54:00 inc. VAT.

DDé2M. As DD6IM but with six 2kW channels, size 25 104 x 6in.
Price £156'60 inc. VAT.

DD62. As DD62M but without master control.
inc. VAT.

Price £129:60

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 kW, 2kW, 3kW.

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

For full information on all modules and lighting control systems send
I15p 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 to 6.0 p.m. Sat. by arrangemenz.

YOUNG ELECTRONICS LTD.

184 Royal Coliege Street, London NW1 9NN Tel. 01-267 0201

190

Practical Electronics March 1976



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

RADIO EXGHANGE LTD.

NEW EDU-KIT MAJOR Siicsssss:

ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

@ 4 Transistor Earpiece @® > Transistor Push Pull @ Batterylesa Cryetal Radio
Radio Amplifier @® One Transistor Radio.

@ Signal Tracer 7 Tranlutoruw o Loud- '."i Tra:lluislor Regenera-
sighal Injecto speaker Radio LW, tive Radio

® 8ig . 0 P b Transistor Short 3 Transistor Regenera-

@ Transistor Teater NPN Wave Radio tive Radio

" —PNP @ Electronie Metronomie @ Audiblc Continuity
\ @ 4 Transistor Push Pull @ Electronic Noise Genera- Tester

Amplifier tor @ Sensitive Pre-Amplifier.

® 24 Resistors @ 21Capacitors @ 10 Transistors @ 33" Loudspeaker @ Farpiece @ Mica Baseboard
@ 3 12-way Conncctors @ 2 Volume Controls @ 2 Slider Bwitches @ 1 Tuning Cond @® 3 Knobe
® Ready Wound MW/LW/S8W Coiis @ Ferrite Rod @ 6} yardg of wire @ 1 yard of sleeving, etc

Complete kit of parts including construction plans

Total building costs
P.P. and [ns. 65p

£999 |

E c K 2 Self Contained Multi-Band

V.H.F. Receiver Kit.
8 transistors and 3 diodes. Push pull output.
3in loudspeaker, gsin control, superb 9 section
swjvel ratchet and retractable chrome plated tele-
scopic aerial, V.H.F, tuning capacitor, resistors,
capacitors, transiators, etc. WIll receive T.V.
aound, public service band, aircraft, V.H.F. local
stations, etc. Operates from a 9 volt P.P. 7
battery (not supplied with kit).

Complete kit of parts £F 95 P.P. and Ins. 55p
INCLUDING CONSTRUCTION PLANS

E.CK. 4

7 Transistors, 8 tuneable wavebands, MW, LW, Trawler Band,
8 Bhort Wave Bands. Receiver Kit.

With 8in x 8in loudspeaker. Push pull output stage,
galn control, and rotary switch. 7 transistors and 4 diodes.
6 section chrome-plated telescopic aerisl. 8 in asensitive
ready wound ferrite rod aerial, tuning capacitor. resistora,
capacitore, etc. Operates from a 9 voit P.P. 7 battery (not
supplied with kit).

Complete kit of parts £F°2 5 P.P. and Ins. 55p
INCLUDING CONSTRUCTION PLANS

TRANS EIGHT

8 Transistors and 3 Diodes

6 Tunable wavebands: MW, LW, 8W1,8W2, 8W3 and trawler band. Sensitive
ferrite rod aerial for MW and LW, Telescopic aerial for short waves. din
speaker, 8 improved type transistors pius 3 diodes. Attractive case in black
with red grille, dial and black knobs with polished metal inserts Size 9in *
3}in x 2}in approx. Push pull output. Battery iser awitch for

battery Iife. Ample power to drive a iarger speaker.

Complete kit of parts including construction plans.

Total building costs £699 P.P.and Ins. 55p

(Overseas Seamail P, & P, £2:50)
EDU-[NEW JIFFY TESTER

|j Easy to build and operate, fits in the pocket. A quick
checker for continulty of resistors, chokes, diodes,
transistors, circuit wiring (not mains)andloudspeakers.

Build Radios,

Complete with
Amplifiers, etc.

%

earpiece, jack
plug and socket
resistors, capa-
citors, com-
ponents, estc.
Complete kit of
parts including con-
struction plans.

sl £319

building
coatn:

P.P. and Ins, 30p g < 2
(Overseas Seamanl P.&P. £

POCKET

Five units

P
!
V.HEF. AR 4 i
CONVERTER KIT

Build this converter kit and
teceive the aircraft 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
instructions supplied free
with all parta.

Usea a retractable chrome
plated telescopic aerlal, gain
control, V.H.F. tuning capacitor, transistor, etc.

All parts including case and plans

£4:35 PP & Ins. 40p

ROAMER TEN MARK 2

WITH VHF INOLUDING AIRCRAFT

Now with free earplece and switched socket. 10
transistors. Latest 8ln X 3in loudspeaker. 9 tuneable
wavehands, MWI1, MW2, LW,8W1,8W2,8W1, trawler
band, VT and local stations, also aircraft

band. Built In ferrite rod aerial for.

MW/LW. Chrome plated

8 scctlon telescopic
nerlal, can be angled
and rolated for peak
short wave and VHF
listening. Push pul}
output using 600mwW
teanskstors, Car aerial
socket. 10 transistors
plus 3 diodes. Ganged
tuning condenser with
VHF section. Separate coll for sircraft band. Volume
anfolf. Wave Change and tone controls. Attractive
Cace in rich chestnut shade with gold blocking. 8ize
oln X 7in X 4in. Fasy to follow instructions snd
dingraims.

Complete kit of parts including construction plans.

Total building £Il|81 P.ngplns.

costs

RADIO EXCHANGE LTD.

To: RADIO EXCHANGE LTD.

61A High Street
Bedford MK40 1SA

Tel.: 0234 52367, REG NO. 788372

to conatruct

Components include:

@ Callers side entrance *‘Lavells” Shop.

FIVE

Tuning condenser, 2 volume vontrols, 2 slider switches, . @ Open 10-1, 2.30-4.30 Mon. Fri. 9-12 Sat
fine tone 3in moving coil apeaker, terminal stri 3 tunable wave-
ferrite rod aerial, battery cllps, 4 tag boards, 0 bands. MW, LW
transistors, 4 diodes, resist i 3 jinknoba, | and trawler band. 1 eniclose &, . L oiive B sa. HOTN, et 1w vvrom o
Units once constructed are detachable from master | 7 stages, 5 transls- e ey
unit, enabling them to be atored for future uac. Ideal | tors and 2 diodes, superscnsitive ferrite rod aerial, N
for achools, educational authorities and all those | atteactive black and gold case. Size 54in X 1iin X SanIE I NN
Intereuted In radio construction. 3! in approx.

kit of Pll"v! construction plans. Compiete kit of parta mcludms construction plans. dd
'l'otal P.P. and Ins. S5p Total .P. and Ins, 45p Address ...l
b\!“dlﬂl! £ (Overseas 553"‘3" Buildiog £3 99 (Overseas Seamanl

40) Conts: 30)

. PE3
- D DT 05 - @5 -5 G5 T T G5 a»
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Top left: The 8D1 Turntable Kit.
Top: The SAU2 pick up arm.
Top right: The BD2 Turntable
Assembly,

Right: The BO3 Transcription
Unit.

New from Connoisseur - BD3 Transcription Unit

With a studio style rising turntable giving accarate cueing. Run up time is only a fraction

of a second.

Other important features include an external power source and consequently no hum field.

A belt driven turntable with neon illuminated stroboscopic dise with 3 speeds, 33, 45

and 78 - all featuring variable control.

The BD3 arm is lightweight and incorporates a unigue method of magnetic stabalisation
with an interchangeable head shell tracking
cartridges'down to 0.6 grams, '

The unit features brushed aluminium trim and is
mounted on a matched wooden plinth complete
with acrylic dust cover.

BD2 Turntabte Assembly

The famous BD2 belt drive turntable features push
button speed change, an SAU2 pick up arm with
damped lowering device, brushed aluminium trim,
and specially designed turntable mat.

It is available in chassis form, or as illustrated
mounted on a slimline wooden plinth. with acrylic
cover which features an easy hinged on hinged oft
movement,

BD1 Turntable Kit

The BD1. well known for its excellent performance

and superh qguality is available in kit form, which
allows greater treedom of chaice for the practical enthusiast with regard to mounting,
seloction of arm etc. Construction is simplicity itself with no soldering required. Now it's
easy to own the best.
SAU2 Pick Up Arm
Recognised as one of todays most advanced pick up arms. Among its star features is an
Auto Bias compensator, hydraubic lowering device, precision balance and an ELITEENT
head shell which can be matched to a wide variety of decks and pick up cartridges, ideal
for the demanding practical audiophile.
For further details of all Connoisseur products, the BD3 or BD2, the BD1 kit or SAU2 arm,
to the still popular SCU1 cartridge and our precision stylus halance, please contact your
dealer or send a stamp for brochure.

(onnoissenr.. .

A.R.Sugden & CO. (Engineers) Ltd. Atlas Mill Rd. Brighouse, Yorks, HD8 1ES
Tel: Brighouse (04847) 2142. Telegrams & Cables: Connoiseur, Brighouse.

INVERTORS

P.E. ORION STEREO ASTRO IGNITION
AMPLIFIER T

}..O o A

Avatiton i
TS e o =
. L =
ey
). L Y

——

240v-50Hz from your 12v car battery.

25 watt—£4-20 150 watt—g£19-10
40 watt—£7-35 300 watt (12v)—£29-85
75 watt—g£10:T1 300 watt (24v)—£23-75

All above invertors are in kit form but may
be purchased built up in metal case & ready
for use. Price list sent on receipt of s.a.e.
Prices include post & packing.

P.w. AUTOMATIC EMERGENCY
SUPPLY
240v-50H2-150 watt invertor with built in
battery charger. In event of power failure
switches over automatically from battery
charging to invertor operation. Cct. as
appeared in Dec. 72 P.W. Complete kit of
parts (excluding meter) £22-50 + £1-10p. & p.

FLUORESCENT LIGHT INVERTOR KIT
8 watt-12v-Fiuorescent light, suitable for
tents, caravans. houses, boats & secondary
lighting for factories, hotels, etc.
12"-8 watt—£2-90 + 25p p. & p. Built up—
£4 + 25p.
21"=13 watt—£3-30 + 30p p. & p. Built up—
£4-50 + 30p.

TRANSFORMERS & COILS
Both high volume & small order capacity
avaifable.
Special offer. Miniature mains transformer
12-0-12v—-6V.A.—85p plus 10p p. & p.

TRADE & EXPORT ENQUIRIES WELCOMED

i 4 DAOD sluree

i%‘ S ¢ @o‘é)@?@ N

20 + 20 Watts r.m.s. into 8 ohm load. Distor-
tion less than 0-01% 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
CCT incorporates a low flux transformer and
inputs for disc. tape, tuner, etc.

Complete kit of parts including slim line
bookend case, silk screened front panel &
knobs. £43 incl. VAT & p. & p.

The bookend case, I.C.s & semiconductors, P.C.
board, Transformer, etc. may be purchased separ-
ately if desired. Send S.A.E. for further information

C - 7]

ASTRO IGNITION SYSTEM
Complete kit of parts for this
proven and tested system £8-50
incl. VAT. Ready built with only two
connections to alter £12-50 inct.
VAT. Thousands have used this
system both home and abroad.
Consider these advantages more
power, faster acceleration, fuel
economy, excellent cold starting,
smoother running, no contact
breaker burning. Also because of
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 ~oad, West Park

Chesterfield.
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A Marshali (London) Ltd Dept PE
, 42 Cricklewood Broadway London NwW2 3ET

Tel 01-452 0161 2 Telex 21492
& 85 West Regent St Glasgow G2 2Q0D
Tel 041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2L X
Tei 0272 654201 2
&

27 Rue Danton Issy Les Mouhneaux Pans 92
Call in and see us 9-5.30 Mon-Fr1 9-5.00 Sat ~ Tel 644 2356
Trade and export enquiries welcome Catalogue price 25p

Top 500 Semiconductors from the Largest Range In the U.K.

2N156  0-80| Orange 0-12] 2N5182  1-24| AF106  0-40 [ BC18s  0-25 [ BF159  0-27|L00STY 1-s0jocss  o-so Ml MULLARD RADIO MODULES
2N4S6A 0-85| 2N3053 0-25| 2N5195 1-48| AF109R  0-40 | BC187 0-27 | BF160 023 | LMssU 1-10| OC42 0-50 RE/IF AMPLIFIER
2N457A  1-20{ 2N3054  0-80| 2NS245  0-47 | AF114 0-35 | BC207 0-12 | BF163 0-32 | 1 M381 2-20| OC45 0-32 LP1173 £6+68
2N490  4-00{ 2NG0S5  0-75| 2N5284  0-48| AF115  0-35 | BC208  0-11 | BF166  0-40 | LM702C  0-75| OC71 0-17 3
2N4g1  4-38] 2N3390  0-45| 2N5295  0-48[ AF116  0-35 [ BC212k 0 0-25 | L 708 ocr2 025 LP1181 £3-94
2N492 5.00] 2N339t  0-28| 2N5296  0-48| AF117 0-35 | gCa12L 0 0-27| TOS¢  0-48| OC81 025 STEREO PREAMPLIFIER
2N493 §.20| 2N3391A 0-29) 2N5298  0-50 | AF118 0-35 [ BC214L 0 0-29| 8DIL  0-38| OC83 0-24 LP1183/2 £4-32
2N696 0-22| 2N3392  0-15| 2N5457  0-49| AF124 0-30 | BC237 0 0.35| 14DIL  0-40| ORP12  0-5§ LP1184/2 £7-18
2N697 0-16| 2N3393  0-15| 2N5458  0.48 | AF125 0:30| BC238 0 0-43| LmM710  0-47{ RS3 1-80 EM/IF AMPLIFIER
2N698 0-82{ 2N3394  0-15]| 2N5453  0-49| AF126 0-26 | BC. 0 0-35| LM723C  0-90] SL414A  1-80 £5.56
2N699  0-58| 2N3402  0-18] ON5492  0-58| AF127  0-28 | BC2S1 0 0-36 | LM741 SLE10C 170 LP1185
NT06 0-14| 2N3403  0-19f 2N5494  0-58 | AF139 0-85 | BC253 0 0-35| TO9g 0-40|SLENC  1-70 FM TUNER
2N706A  0-18| 2N3414  0-20 2NS496  0-61) AF186 0-46 | BC257 0 0-55| apIL 0-40| SL612C  1-70 LP1186 £6-88
2N708 0-17| 2N3415 0-21} 2N5777 0-45| AF200 0-85 | BC258 0 0-30 14DIL  0-38| SLg20C  2-80 LP1400 £7-22
2N709 0-42| 2N3416 0-24 | 2N6027 0-45] AF239 0-85 | BC259 0 0:30 | LM747 1.00| SL621C 2
2NT11 0-50| 2N3417  0-29| 3N128 0-73| AF240 0-90 | BC261 0 0-12| LM748 SL623 4.
2N718 0-23] 2N3440  0-59| 3N139 1-42| AF279 0-70 | BC262 0 0-12| 8DIL  0-80|SL640C  3-
2NT18A  0-28| 2N3441  0-97| 3N140 1-00| AF280 0-79 | BC263 0 0-13| 14DIL  0-73} SL641C  3-
2N720 0-57| 2N3442 1-40§ 3N141 0-8%] AL102 1-00 | BC300 0 0-15| LM3300 0-70| gN: N 2-92 P.C. MARKER PEN DALO 33PC. 87p.
2N914 0-39| 2N3838  0-15{ 3N200 2:49| ALt 1-00 | BC301 0 0-18 | LM7805  2:00| SN76013N 1-95 ZENER DIODES 400MW 11p, W 17p,
2N916 0.28| 2N363BA  0-15| 40361 0-40| BC107 0-14 { BCag2 0 0-40 | LM7812 250 | SN76023N 1-60 2.5w 3sp.
2N918 0.32| 2N3633  0-27| 40362 0-45| BC108  0-14{ BC303 0 0-23 | LM7815  2-50| SN76033N 2-92 IC SOCKETS 8 DIL 10p, 14 DIL 14p, 16 DIL
2N929 0-37| 2N3641 017 40363 0-88 BC109  0-14| BC307 0 0-21 | LM7824  2-50| ST2 0-20 13p.
2N930 0-22| 2N3702  0-12] 40389 0-48| BC1t3  0-15| 8C308A 0 0:45 | MC1303  1-50| TAA263  1-10 RESISTORS W 2p (100 per value 0:013p);
2N1302 0-19{ 2N3703 0-13| 40394 0-56| BC115 017 | BC309C 0 0-58 | MC1310  2-50| TAA300  1.80 W 3p (100 per value 0-014p).
2N1303  0-19] 2N3704  0-15( 40395 0-65| BC116 0417 | BC317 0 0-85 | MC1330P 0-90| TAA3S0 210 SCORPIO CAR IGNITION KIT £12-50.
2N1304  0-26] 2N3705  0-35 40406 0-44( BCI16A 038 | BC318 0 019 | MC1351P 0-80| TAA550  0.80 JUMBO 7 SEGMENT DISPLAYS £2.
2N1305  0-24| 2N3706  0-15] 40407 0:35| BC117  0-21)| BC337 0 0-19 [ MC1352P 0-80| TAAE1IC 2-18 DL 707 £1-75.
2N1306  0-31f 2N3707  0-18{ 40408 0-35| BC118 0-14 | BC: 0 0-47 | MC1466  3-50| TAAG21  2-03 MINITRON £1.55.
2N1307 0-30] 2N37I 0-14 0-52| BC119 0.29 | BCY®® 0 0-53 | MC1489  2-75| TAABS1 1-32 LEDs Red. Yellow. Green, 16 dia. 31p.
2N1308  0-47) 2N3709  0-15] 40410 0-52| BC121  0-35| BCY3t 0 0-55 [ MED402  0-20| TBAG41B 225 20 dia. 33p.
2N1309  0-47f 2N3710  0-15] 40411 2-00| BC125 0-16 | BCY32 1 0-24 | MED4D4  0-13} TBAGSYT  1-
2N1671  1.54] 2N37IT - 0-15] 40594 0-74| BCY. 0-23 | BC 0 0-24 | MEC412  0-18|TBABOD 1-
2N1671A  1-87] 2N3712 120 40595 0-64| BC132  0-30{ BCY34 0 230 [ MEA102  0-11|TBABI0 1.
2N1671B  1-85 gzgm :g :8281 Mz agm 0-13 ngss } 1-36 | ME4104  0-11|TBAB20  1-
2N1711  0-45 ¢ 2 0-61| BC135  0-13 | BCY39 0-27 | MJ4BO  0-95|TBAG20 2.3
2N1807  5.50| 2N3715 150/ 40803 0.8 8C136  0-17| BCva0 © OasAmiat  1-20|Tioe oo SEE MARSHALLS FOR CMOS
2N2102  0-80| 2N3716 1-80 | 40604 0-56| BC137 0-17 | BCY42 0 0-30 { MJ430 1:05|TIP29A  0-49 CD4000 0 CD40%8 o- oo Blzo
2N2147  o-78| 2N3771  2.20{ 40636 1-10] BC140 0.88 | BCYS8 0 0-27 | MJ491 1-45|Tip29C  0-80 CDa001 0 CDe019 0- pri R i
2N2148  0-94 2N3772  1-80] 40689 1-00| BC141 0-68 | BCYS8 0 0:24 | MJ2955  1-00|TIP3OA  0-58 Glesmr o CD4020 0 o.rr
2N2160  0-90| 2N3773  2-85 40673 0-73| BC142  0-23| BCY70 0 0-30 | MJE340  0-48|Tip30C  0-85 CDA0ncRs CD4021 0 1
2N2218A  0-22| 2N3789  2-06| AC126 0-20| BC143 0-25 | BCY?1 0 0-20 | MJE2955 1-20|Tip3t1A  0-82 o Doz g ¥
2N2219  0-24] 2N3790  2-40| ACt27 0-20| BC147 o-14| BCY?2 0 0-25 | MJE3055 0-75|TIP3IC  1-00 CD4009 0- CD4024 0- 0.
2N2219A  0-26] 2N3791  2-350 AC128 0-20| BC148 0-14 | BD115 0 0-90 | MJE3TO  0-65{TIP32A 0-74 CD4010 0- CDa025 0- 0
2N2220  0-25| 2N3792  2-60{ AC51V  0-27| BCl4g  0:15| BD1E 0O 0-23 [ MJES?T!  0-75|TIPg2C  1-25 [l S34017 018 | Coa027 o- D:
2N2221  0-18f 2N3794  0-24| AC152v  0-49| BC153  0-18 | BDT21 1 0-23 | MJES20  0-60 |TIP33A  1-0% C04013 0 Cheozs 1- 1
2N2221A  0-21{ 2N3819  ©0-37| AC153  0-35| BC154  0-18 | BD123 0 0-21 { MJES21  0-70|TIP33C 145 CD4014 0 4030 0 1
2N2222  0-20| 2N3820  0-64| AC153K  0-40| BC157  0.16| BD12¢ 0 0-18 | MPB111  0-32|TIP34A  1-51 CD4015 0 CD403 1.8 | CDas20 1.
2N2222A 0-25| 2N3823  0-78| AC154  0-25{ BC158  0-18 | BD131 0 0-75 | MP8112  0-40|T|p3aC  2-80 Counihs CD40a7 0.
2368  0-25] 2N3904  0-27| AC176 0. B8C160 0-60 | BD132 [ 0-38 | MPB113  0-47 fTIP35A  2.30 F3 s S0
2N2369  0-20{ 2N3906  0-27{ AC176K ©0-40| BC1678 o0-15]| BD135 0 0-21 | MPF102  0-39 |Tip3sa  3-
2N2369A 0-22| 2N4036  0-67| AC187K  0-35] BC166B 0:15 [ BO136 0 0-28 | MPSAO5  0-25 [TjpatA  0-
N2646  0.55] 2N4037  ©0-42| AC188K  0-40| BC168C '0-15 | BD137 0 2:00 | MPSAO6  0-31|T|pe1C 13-
2N2647  0.98] 2N4058  0-18| ACY18  0-24| BC169B 0-15 | BD138 0 2-25 | MPSA12  0-35|TIP42A  0-90 Veroboard
2N2904  0-22| 2N4053  0-15{ ACy1g  0-27| BC169C  0-15 | BD139 0 0-65 | MPSAS5  0-25|TIP42C  1-80
2N2904A 0-24| 2N4060  0-151 ACY20  0.-22( BC170A 0-15| BD14O 0 0-85 | MPSAS6  0-31)1ipasC  0.70 Copper Plain
12905 0-25] 2N4061 0-15| ACY21 0-28| 8C171 0-18 | BD529 0 1-80 | MPSUO5  0-85 |T)p53 1.70 0-1 0-15 0-1 0-15
2N290SA 0-26| 2N4062  0-151ACY28  0-20| BC172 0-17 | BDS30 0 0-79 | MPSUO6  0-58 | Tip2955  0-98 2:5 x 3in 36p %p - 17p
2N2906  0-19| 2N4126  0-21| ACY30 0-58| BC177 0-26 | BDY20 1 1-37 | MPSUS5  0-63|Tip3gss  0-50 2:5 x Sin 40p 9p - 13p
2N290BA  0-21| 2N4289  0-34) AD142 0-57| BC178  0-27 | BF115 0 0-70 [ MPSUS6  0-80 | TIY43 0-28 3} x Hin 40p ¥p - -
2N2907  0-22| 2N4919  0-95| AD143 0-68| BC179 0-30 | BF117 0 2:11 | NESS55V  0-70|2TX300 0-13 34 x 5in asp anp - 2p
2N2907TA  0-24f 2N4920  1-10| AD149V  1-20| BC182  ©0-12'{ BF121 4 1-62 | NESS6 1-30|ZTX301  0-13 3 x17in  £1-81 €1:26 £1.00 £1-92
2N2924  0-20| 2N4921  0-83| AD150 1-15( BY182L  0-12 | BF123 o 1-96 | NE560 4-4812TX302  0-20
2N2925  0-20| 2N4922 100 AD161 0-50| BC183 0-12,f BF125 0 4-23 | NES§1 4-4817TX500  0-15 PINS x 36 30p 30p
2N2926 2N4823  1-00{ AD162  0-50| BC183L 0-12 | BF1S2 0 0-48 | NES65A  4-48|ZTX501  0-13 %200 £1-16 £1-16
Qreen  0-12| 2NS190  ©0-92]| AD161 PR{ BC184  ¢-13'| BF153 0 2.50 | OC23 1-3512Tx502  o0-18
Yellow 0-12| 2N5191  0-96 | AD162 1-20| BC184L  0-13,| BF154 (4 1-88 | OC28 0-76|2TX530 0-23 Trade and Retall Supplied
O BV Potentlometers
, . :
TTL Integrated Circuits—Quality and Prlces You Can tiBledtim| ST JTRpeNz e A Linearor Log  Single Double
SN7400 0-18] SN7409 0-22] SN7430 0-16] SN7448 SN?476  0-35] SN7493 0 SN74151 0-85| SN74176 1- p 9 25 75
SN7401 0-16| SN7410  0:16 -28| SN7450 0-16| SN7480 0-50| SN7494 © SN74153 SN74180 :mfv AL ssp ol
SN7401AN SN7411 0-25 SN7451 0-18| SN7481 1-25] SN7495 0© SN74154 SN74181 e e rH4 50
5| Eio 3 2“;433 (18] SN74s2 0.75| SN74sE 0-751 SN7a15s SN74190 i 4
. 454 0- N7483 0-95| SN74100 1:25 | SN74157 SN74191 2-
SN7418  0-35| SN7441AN SN7460 0-16| SN7484 0-95| SN74107 0-36 | SN74160 1-10| SN74192 1- RUIE ngeRot capalclton
SN7417 0-35 -85] SN7470 O- 1-25| SN74118 1-00 | SN74161 1-10| SN74193 1- stocked. See catalogue for
Zm;:gg oo;: gm::g - gs;:;g g- SN74119 1 SN74162 1- 2N7419¢; - detalls
i . -45 | SN74121 0 SN74163 1: N74197 1- —_Hori i
SN7425 0-20] SN7446 0-95| SN7a74 0-85| SN74122 0-50 | SN74164 2:01| SN74198 2- Presets—Horizontal or Vertical
SN7427 0-29| SN7447 0-95| SN7475 0-50] SN7492 0-45| SN74123 0 SN74165 2-011 SN74199 2- 23tV S 0-3W 10p

GET A GREAT DEAL FROM MARSHALLS. TV SPARES %‘9&?&&% ?MW!OTSHES
FOR BONA FIDE DEALERS, ITT, MULLARD, NATIONAL SuB MIN' SWITCHES
AND MOTOROLA. SEND FOR OUR NEW TWO PART 1P 2w 55p; 2P 2W 60p; 2P 2W centre
CATALOGUE ON YOUR HEADED PAPER, £1 INCLUDING e Ma e
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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FOR SPEAKERS AT F
[B[THV][C] Richns g

ELIZABETHAN STEREO TUNER AMPLIFIER THE‘COMPACT’

This compact Tuner Amplitier gives you tull medium wave and V.H.F. coverage
and FM stereo. With inputs for your turntable and tape recorder.
It has rotary tuning, Volume, Balance, Bass and Treble controls and push EeosmYpa?tlg::l:'lghgrsﬁea'l((mys'(tgl G BN ELto
accoustic efficiency for the low powered amplifier.

button selection switches for

Phono/tape FM Stereo, FM The professional finish can be obtained with the minimum
mono, Medium wave of tools, the infinilg baffle type enclo.sures come ready
and A.F.C. has built-in mitred and professionally finished. simply apply glue,
stereo beacon and switched fold up around baffle board, and fix together with

. masking tape till glue dries.

headpi.lone SUCkg'I " e & — -l The cabinet measures 12°x3"x5” deep approx finished in
Technical Specifications Rl é & @ ) simulated teak, incorporating a quality 7"x4” elliptical

15 transistors. 11 \ speaker, power handling 4 watts, flux density 30,000

diodes, integrated circuit. maxwells, impedance 8-15 ohms nominal, voice coil dia £600
Power output 8 watts. Size of tuner amplifier: B 3" magnet size 23" approx. pair inclusive.,P & P £1.70
4" x 10" x 153" approx. Finished in selected rasewood £29.00

veneer with brushed aluminium front panet and matching controls.  +p & p £1.50 EASY Tn BUII_D SPEAKEH KITS

These superh simulated teak-finished speaker kits have been specially designed by
RT-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
exacting specification, these new RT-VC speaker kits
{350 -type kit) incorporate 137 x 8" woofer, 31"
tweeter and matching crossover.

Easily put together with just a few basic tools.
Specification (each speaker): Impedance 8 ohms.
Power handling 15 watts RMS (30 watts peak).
Response 20—20.000 Hz Size 20" x 11" x 93"
approx. Comparable built units {EMI LE3) sold else-
where for over £45 pair.

£22.00 pair complete 520,85

Complete with crossover Components and circuit diagram

As above but with 2 BSR C123 Turn-
table in matching teak veneered 239.00
gllnth and a pair of ‘Compact’ easy to +p & p £3.00
uild speakers (see opposite panel). B RS

1600

8 p £1:50

C141 (ot ittustrated). Aue.  £12 - 00

with cue fitted stereo cartridge  o°s 5'g1.50

C123 (ot iitustrated). avto.  £10- 00

with stereo crystal cariridge p&pLl1-50

Leas Cartridge

MP60 TYPE cinustrarea). £
)

All Plinths finished In matching Teak veneer - . o
System consists of a 13" x 8

EMI 350 KIT approx. woofer with a 3" tweeter,
crossover compodents and  circuit
£ '2.5 .+£1.20p&p. diagram. Frequency response: 20 Hz
Complete with crossover  to 20 KHz Power handling 15 watts
Components and circuit RMS into 8 chms. {Peak 30 watts.)
diagram

VISGOUNT IV STERED SYSTEM

System 1la. 900

The new 20+ 20 watt Stereo Amplifier incorporating the latest silicon transistor sofid state circuitry,
the RT-VC VISCOUNT 1V gives you a powerful 20 watts RMS per channel into 8 chms. Superb teak-
finished cabinet, with anodised fascia to harmonise with any decor. Polished trim and knobs.

The VISCOUNT IV has a comprehensive range of controls — volume. bass. treble. balance. mono/stereo,
mede selector, and scratch filter.

Front panel socket for stereg headphones. And a host of sockets at the rear — for left and right
speakers, tape recorder, auxiliary. tuner, 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%. Six switched inputs: 1. Magnetic P.U. — 3 millivolts @
47 K ohms (RIAAY; 2. Crystal/ceramic P.U. — 50 miilivohts @ 50 K ohms (R1IAA); 3, 4, 6. Tape
Tuner/Aux. — 140 milfivolts @ 50 K ohms {flat frequency response); 5. Microphone — 3 millivoits @
50 K ohms {flat frequency response).

CONTROLS: Push button ON/OFF, sterea/mono, scratch filter. 6 position rotary selector. Individuat
rotary 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 tnputs. Tone control range: Bass + 15 dB @ 50 Hz: Teeble +12 dB ¢ 10 KHz
Power requirements: 200-250V AC. mains @ 60 wans, Approx. size: 153" x 3" x 10,

M P60 type deck with magsetic cartridge. de juxe plinth and cover.

Two Duo Type lla matched speakers — tnciosure size approx. 1937 x 104" x 74" in simulated
teak. Drive unit 13 x 8 with 3" tweeter. 15 watts handiing. 30 watts peak.

Complete System with these speakers fﬁg 00 4£6.50 p & p.

SYStem 2 £ 85 '0 0 PRICES: SYSTEM 1a PRICES: SYSTEM 2

Viscount IV amplifier (As System 1a) Viscount IV R103 Viscount IV R103

M P60 type deck (As System 1a) ampiifier £27.50+£190 p & p. amglifier £27.50+£1.90p & p.
Two Duc Type t1 matched speakers 2 Ouo Type ila 2 Ouo Type Il

— Enclosure size approx. 27° x 13 speakers £30.00+£6.50p & p speakers £46.00+£7.50 p & p.
x 114", Finished in teak simulate. MP60 type deck with Mag, canridge MP60 type deck with Mag. cartiidge
Drive units 13 x 8 bass driver. and de luxe glinth de luxe plinth

wo 3 {approx.} tweeters. 20 watts and cover £22.00+£330p&p. and cover £22.00+£3.30p & p.
RMS, 8 ohms frequency range — Total if purchased Totat if purchased

20 Hz 10 18.000 Hz separately:  £7950 separately:  £9550

Complete System with these Available comptete for only:. £69 00 avaitale compiete for only £85. 00 Scotland and the Orkneys P & P Surcharge
speakers £96 () +£7.60 p & p. +£8.509&p. +E1.6008 5 Sysiem 1a £1.75 Systemvl £3.50 R -
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NOW BUILD YOUR OWN £9.50

PUSH BUTTON CAR RADIO K
THE TOURIST TT* _

Easy to assemble construction kit comprising tully
completed and tested printed circuit board on
which no soldering is required. All connections are
simple push fit type making for easy assembly.

Fine tuning push: button mechanism is fully built
and tested to mate with printed circuit board.

TECHNICAL SPECIFICATION: (1) Output
4 watts RMS output. For 12 volt operation on
negative or positive earth. {2) Integrated circuit
output stage, pre-built three stage IF Module.
Controls volume manual tuning and five push
buttons for station selection, illuminated tuning
scale covering full. medium and long wave bands.

™ PUSH BUTTON CAR RADIO +£105p&0p.

Speaker including baffle and fixing strip £2.00
+45p p & p. Car Aerial Recommended — fully
mraclable £1.60+40pp & p.

The Tourist | Kit For the experienced constructor.
If you can solder on a printed circuit board you
can build this model. Same technical soecification

asTouist 7. Price £8.20+£1.05p&p.
) h | ’

The Tourist 1 Kit, same specification as
Tourist TT compiete with speakers, fixing
kit and fuily retractable aerial.

210.50 +p & p £1.50

S SGLDERING REQUIRED
No snl“i“l“ﬁ “E Size chassis 7" wide 2" high and 4}" deep approx.

snsns?] QUALITY SOUND FOR *nlsco AMPLIFIEII
| ___LESS THAN £24.00

Sterso 21, easy to assemble sudio system kit
required.

The unit is finished in white P.V.C. end the acrylic top presents an
unusuelly interesting variation on the modern deck plinth.

Includes — BSR 3 speed deck. autometic. manual facilities
together with stereo cartridge

Two speskers with cabinets

Amplifier module. Ready built with control panel. speaker leads and
full. easy to follow assembly instructions.

Specifications — For the technically minded:

input sensitivity 600mV. Aux. input sensitivity 120mV. Power
output 2.7 watts per cthannel. Output impedance 8—15 ohms. Stereo
headphone socket with automatic speaker cutout. Provision lor
suxiliary inputs — radio, tape, etc., and outputs for lamnq discs
Overall Dimensions Speaklvs approx |5} x8°x4". Complete deck
end cover in closed position approx. 154" x 12°x6".

Complete only £23.20 +£3.00p 40

Extras if required. Optional Diamond Styli £1.80.
Specially selected peir of stereo headphones with individual level
controls and padded easpieces to give ootimum performance £5.80.

No soldering

Reliant Mk IV Mono Amplifier, ideal for the small
disco or house parties. Output 20 watts RMS into
8 ohms (suitabie for 15 ohms).

Inputs “4 electrically mixed inputs. *3 individual
mixing controls. Separate hass and treble controls
common to all 4 inputs. Mlxel employing FET.
Field Effect Transistors). “Solid State circuitry.
Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or moving coil mic. 2 and 10mV. {Selector
switch for desired sensitivity.) — inputs — 2), 3), 4).
Medium output equipment — ceramic cartridge,
tuner, tape recorder, organs, etc. — all 250mV
sensitivity. AC Mains, 240V operation. Size approx:

O3 £20.00 +£13558p.
BUILD YOUR OWN STEREO AMPLIFIER*

For the man who wants to design his own stereo — here’s

Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount v system,
Unisound module and the Stereo 21
Technical specification Mains input.

TRACK HOME
CARTRIDGE PLAYER

o your chance to start, with Unisound — pre-amp, power
240V, Output  sensitivity  125mV s amplifier and control panel. No soldering — just simply
screw together. 4 watts per channel into 8 ohms. Inputs:
] ' l ] 120mV ({for ceramic cartridge). The heart of Unisound is
a high efficiency 1.C. monolithic power chips which ensure

i very low distortion over the audio spectrum. 240V. AC only.

Also availsble with 2 speakers (7°x4°) £10 + £1.75 p & p. £8.95 + £1.05 p & p.
Alsa avallable with the ‘Compact’ (see apposite page) easy bulld speaker kit £13.50+ £2p & p

As above but complete with build
yourself Unisound Amplifier Kit
(see opposite panel) + 2 ‘Com-
pact’ easy to build speaker kits
(see opposite page}.

£1 6-20+€I.7U p&p. £25.00 + p & p £2.00

INCORPORATES : Pre-Amp with full mixing facilities, including switched input
for mic with volume control, switched input for auxiliary with volume control,
bass and treble cantrols. volume contral and blend control for turntables. Two
B.S.R. MPBO type single play professional series decks, fitted with crystal cantridges.

PORTABLE DISCO CONSOLE*

TECHNICAL SPECIFICATION: Consoie sizs — |

Pra-amp — Output — 200mv.  Unit Closed— V7 §"x 13§ x84 {app)
Auxiliary inputs — 200mV and  Unit Open —35¢" x]gs x 4§ {app)
750mV into 1 meg. Mic input — BmV  This disco console is ideafly matched
into 100K. 240 volt operation.  for the Reliant IV and Disco 50 or any

Turntables capecity — 77, 10" or
12" rcords. Rumbls, wow and flutter
Rumbla Better than —35d8. Wow
Better than 0.2%. Fiutter Better than
0.06% (Gaumont kelee meter).

Finish — Satin black mainplate with
black turntable mat inlaid with

brushed atuminium trim. Tonearm and Yours for only
controls  in  black and  brushed

ARG, £49.00 +650p8p.

ARG

21D HIGH STREET, ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2

Personal Shoppers EDGWARE RD: 9 a.m.-5.30p.m. Half day Thurs
ACTON: 9.30a.m.—5p.m. Closed all day Wed.

other quality amplifier.
The unit is fitished in black PVC with
contrasting simulated teak edging,
diamond spun control knobs with
matching control panel.

All prices include VAT at current rates
Mail orders to Acton. Terms C.W.0. All enquiries

stamped addressad envelops. Goods not despatched
outside UK.

Leatlets available for all items listed thus* Send
stamped addressed envelope. All items subject to
availability. Prices correct at 1st Jan. 1976 and
subject to change without notice.

e

'.'"""“-u /

DO NOT SEND CARD
Just write your order giving
your credit card number

@ Minimum order on ACCESS/BARCLAYCARD-£11.
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This hobby
s brings big
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
dimenslon 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
write, at any time, for advice or help during
your work. A Certificate is given at the end

of every course.

AL

£ e
— e W

Build an oscilloscope. D’ TS 2
As the first stage of your training, 1 3 9 (¥ 11 1 “ s _"""ﬁ:\
you actually build your own Cathode | | ol Jls ,_;l, e

ray oscilloscope! This is no
toy, but a test instrument

I - S
—_@ T [7ﬁ%ﬁ3’é

over buying a similar piece
of essential equipment.

PLUS
FREE GIFT!

ALL STUDENTS ENROLLING IN

circuit diagrams.

In a short time you will be able to
read and draw circuit diagrams.
understand the very fundamentals
of television, radio, computers and
countless other electronic devices
and their servicing procedures.

23700~

O A that you will need not only for the
course's practical experiments,
@) @ 00O but also liter ifl' )aou dezide to = = C 40
develop your knowledge and enter the arry out over
<> o) profe?si{)n. 1t remainsgyour property Read, draw and Y .t
O _941 and represents a very large saving understand experiments

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

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free
colour brochure and full details af enrolment.

OUR COURSES RECEIVE A FREE . Brochure without obligation to: .
CIRCUIT BOARD ORIGINATING BRITISH NATIONAL RADIO

FROM A COMPUTER AND CON- 3 & ELECTRONICS SCHOOL, Dept. EL26 ]
TAINING MANY DIFFERENT P.O. Box 156, Jersey, Channel Islands |
COMPONENTS THATCAN BE B \yamE ]
USED IN EXPERIMENTS AND ]
PROVIDE AN EXCELLENT B ADDRESS ]

EXAMPLE OF CURRENT [ | T L |
ELECTRONIC PRACTICE T I T I T T T I I i1 i1 rrrrrxrrifrri
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PE

THE OLD ORDER CHANGETH

T 1s the nature of some changes to hurt a bit and strike at
I established traditions; even so in electronics. 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 funotion 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
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. It is patent
that some projects are no longer truly viable in home con-
structor terms—for practical or economic reasons. The
pocket calculator gave the first example of the great com-
mercial possibilities of large scale circuit integration when
applied to mass production of a piece of equipment 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 Egjtor
decreed that, in nine out of ten cases, a manufacturer’s kit F.E. BENNETT
would have to be resorted to. Thereupon, it became an .
assembly job rather than a bonafide constructor job. NO B BARRINGTON Production Editor
technical knowledge was necessary nor was it likely to be G. GODBOLD Technical Editor
acquired during the process of assembling such a kit. On R-W. LAWRENCE, B.Sc.
the credit side, the skill of the constructor in handling micro-  ar pept
scopic devices and in performing extremely delicate soldering J. D. POUNTNEY Art Editor
operations was put to the test. If he came through this D-J. GOODING
with flying colours, the completed instrument was living proof 2' f\' ev%%%“aﬁ';,:
of his competence which could be overtly paraded before =
wondering and admiring friends. Editorial Offices:
Today, the foregoing could be said to apply to the digital E'::égﬁygéﬁsn;a"'"gd°" ot
wristwatch—but even more so. With this latest example of Phone: 01-634 4452
microelectronics in the consumer market, the scale of opera-
tions is further reduced and the degree 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
experience, for the fun3 for the very sense of personal advertlsement Manager
achievement. For some it is an irresistable challenge. Often D.W.B. TILLEARD
it is a form of baptism, since for some, assembling a kit Phone: 01-261 5148
could be their first real practical involvement with electronics. p. j. MEW
But they must not conftrjlse kit assembly with normal con-  Phone: 01-261 5190
structing activities which embrace an infinite variety of
projects—with or without the use of i.c.s. They should reyalise g;,:,‘,es.%?_%'f Soeed
that many typical constructor projects have no commercial .
counterpart and that remains, in spite of other changes, one  Advertising Offices:

of the great advantages and rewards of this hobby. g 1o mord S

F.E.B. Phone: 01-261 5000
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HE Synchronome is an accented beat metronome

which can provide duple, triple and quadruple

times at the turn of a switch. It utilises six TTL
integrated circuits plus a few discrete components.
The unit is completely self contained and may be
driven by battery or mains.

MAELZEL'S METRONOME

P The mechanical metronome has been in existence

\  virtually unchanged since the eighteenth century.
g The original design was the brainchild of Maelzel
i (1772-1828) and to this day such indications at the
3 head of a piece of music as M.M. = 100 mean that
the crotchet beat should be taken as the speed of
Maelzel’s metronome set to 100 beats/minute.

Whilst there is no dispute with the ability of the
metronome to perform its function reliably there is
still, 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 mat'l 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

he

08 120 Andunte /6 108 Adcoe

o I

§ century.
=
2 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 to a monostable

Presto 168 208 Allegro 120-16

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

198 Practical Electronics  March 1976


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

DIVIDER wonostasce | /LTUL
{+100} 1
IC23 IC4a
[_‘

o
o DIVIDER monostaste || L
SIS & (+23 OR4} 2
o I IC5 IC4H
=
52§ [(EFFT
o
|
Sv T i1
U > arme  —— R
; 1IC6 | TR1-TR3
3
(BICENT] ?

Fig. 1. Block circuit of Synchronome

circuit (Monostable 1). 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

Ve 45V

reset output of the gate to the divider is also fed to
a second mono (Monostable 2) which has a much
wider pulse width than the first. Now, if “Accent”
is selected, then this wider pulse {(when present)
inhibits the narrow pulse from the first mono and
routes itself instead to the loudspeaker drive circuit.

The loudspeaker drive circuit converts the square
wave inputs to it to current pulses which pass
through the speaker itself.

CIRCUIT

The full circuit is shown in Fig. 2. 74 series TTL
has been used for all the integrated circuits in the
Synchronome for simplicity.

The oscillator uses a 7413 Schmitt trigger with six
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 output is fed to two conventional
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 not over criti-
cal in this application.

oy

vee

rRe<  TR3

S-6kfl < ZN290ZA

~ NOT INCLUDED IN THE CIRCUIT

Fig. 2. Complete circuit
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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 it is required to use
these flip-flops as u 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
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 . . .

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 GATING

If “Accent’ is switched off then the 7400 enables
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
R1 2:2kQ
R2 2-2kQ
R3 68kQ
R4 2:2kQ
R5. 5:6k2
R6 5-6kQ2
All $W carbon
Capacitors
C1 8uF elect. 10V
C2 1uF elect. 10V
C3 10uF elect. 10V
C4 0-022uF
C5 10uF elect. 25V
01uF

C7 220.F 25V

Integrated circuits
IC1 7413
1C2 7490
IC3 7490
IC4 74123
1IC5 7474
1C6 7400

Transistors
TR1 ZTX301
TR2 ZTX301
TR3 2N2905A
Diodes
D1-D2 O0A202
D3-D6 Mains silicon bridge rectifier (1A p.c
type) (R.S. Components)
Potentiometers
VR1-VR6 1kQ miniature skeleton presets (6 off)
VR7 50002 trimpot
VR8 10092 linear potentiometer
Loudspeaker
LS1 8Q, 2in miniature loudspeaker

T

Switches
S1
S2 4-pole 3-way
S3
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Fig. 3. Wiring details of Synchronome
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LOUDSPEAKER DRIVE

The square wave input to the loudspeaker drive
circuit is fed via a differentiating circuit to TR1 and
the negative transitions are cut off by D1. TR1 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 initial
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
successfully by a 6V baitery. The prototype rian
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. It 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:

Resistor Osc Freq Beats Min Name
VRt 83Hz 50 Largo
VR2 117Hz 70 Adagio
VR3 150Hz 90 Andante
VR4 192Hz 115 Moderato
VRS 240Hz 144 Allegro
VR6 313Hz 188 Presto

202

These ranges are flexible to a certain degree but
by operation of the fine frequency control the exact
rate for the individual user can be obtained.

It is important to note that when the individual
ranges are being set up, the fine frequency control
VRS 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 individual ranges adjusted using
a watch with a second hand. If this latter method
is adopted then it is advisable to finally check each
range over a period of about two minutes to ensure
a degree of 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 switch “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.

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 1'5 kilohms should be inserted in
place of VR7. ¢
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PEAK LEVEL INDIGATOR

By J.T. TIERNAN

A stereo add-on unit for better tape recording

To THE inveterate hi-fi hobbyist the steady flow
of circuit designs in the many hi-fi and elec-
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 recent 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
frequency conscious networks: pick-up preampli-
fiers, tone controls, and, particularly, steep cut filters,

can be difficult to determine, and their character-
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,

For the purpose of this article a stereo indicator
has been made up as a separate unit.

PEAK LEVEL
INCICATOR

INPUTS
o——o\—

INPUT HIGH PASS TONE QUTPUT

STAGES FILTER CONTROLS | DRIVER
o——0

VOLUME

; [PREAMP GAN]
%

7

Fig. 1. Block diagram of a typical audio preamplifier showing the
suggested connection point for peak level indicator
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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 Sensitlvity (max) 500mV
Threshold Discrimination <1% (5mV @ 400mV RMS lkHz

sine wave input)
LED Active Period 20mS (10xs transient input)

Fig. 2 illustrates the test conditions.

The 10ps input pulse represents a 50kHz audio
transient, demonstrating a bandwidth capability well
in excess of that needed for audio applications; and
a 20ms le.d. output pulse has excellent visual
impact.

iNPUT
4 008 S00mvV [7
VOLTAGE /_

ACROSS C2

CURRENT
IN D2 £gmS 20mA l

Fig. 2(a). Diagram illustrating threshotd
discrimination

— LED ON\/
<<SmV

Fig. 2(b). Diagram showing transient response of the
peak level indicator

1200mVv /\
e O ¥ )
LED OFF — -—L

1 _ 1670 2V

INPUT

BZYB8C8avV2

22mA

¢

P il

VR1
100K0 TR1 - /’/‘
WF B8C107
4 D2 TiL209
c2 2 wF B8C107
2200 RS%LNO
o %

Fig. 3. Circuit 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. TR1 is a conventional amplifier
stage, biased near to saturation, with gain largely
determined by the ratio R2/R1. 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 le.d. current when the
circuit is in the quiescent state.

The bypass arrangement has been adopted to en-
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 (1pF tantalum) will

204

have acquired a positive charge via the IMQ col-
lector load of TR2.

The Darlington connected transistors TR3/4 are
forward biased by the charge on C2 and draw about
20mA from the supply rail via the 1kQ colector
resistor R7. The collector of TR4 is sitting at about
0-5V, which is insufficient to forward bias D2,
and the voltage across C2 is held at about 1-1V by
the base-emitter voltages of TR3/4.

On the negative portion of an input cycle the
base current in TR1 will fall, and, provided the
subsequent rise of TR1’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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PEAK LEVEL INDICATOR

IN

b

e
.

1“’: cn@@

1m°. c

0'

c

-ﬂutn

-’E
® O.TR3

L34

R104 . . .TRIOI

DKM

5‘5'-*

R\O7

+16 10
+2V

=

0\03 £ I

x b= |

A

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
R1 12kQ R5 47kQ
R2 100kQ R6 1MQ
R3 8:2kQ2 R7 1kQ W £ 10% carbon
R4 220Q

All tW - 5% carbon film except R7

Potentiometer
VR1 100k sub miniature horizontal preset

Capacitors
C1 1uF 16V tantalum
C2 1uF 35V tantalum

Semiconductors
TR1-TR4 BC107C (4 off)
D1 BZY88C 8V2 8-2V 400mW Zener
D2 TH.209 light emitting diode
For a stereo version twice the number of
components specified above are required

N

The completed stereo peak level indicator mounted
on a piece of casette tape case

Fig. 4(b). Full size printed circuit master of
the peak level indicator
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%MDS

digital L.Cs

By D.B. JOHNSON-DAVIES & A.M. MARSHALL s.a

PART 3

HE previous parts in this series have described
the basic building-blocks from which all cmos
devices are constructed—the complementary MOSFET
pair and the transmission gate.
This part will cover the range of gate packages
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.

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

work as an 8-input NAND or AND gate with the out-
put taken from. pin 15 or 14 respectively. Note that
pin 14 should not be used as an input to the inver-
ter. The 4572 contains 4 inverters, a 2-input NOR
gate and a 2-input NAND gate, making it possible to
construct any 24 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
type and the 4050 hex non-inverting type. On these
devices the V¢ terminal can be at any voltage up
to Vpp, 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.
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Fig. 3.1. Pin connections for the gates in the CMOS
family. Note that all gates of the same type have the
same pin configuration. The devices in (e) and (f) are
described in the text

4
OUTPUT OISABLE
2
/
INHIBIT

40LY ONVERTING) veg ' 7

4050 {NON-INVERTING} L06Y

ib) (e}
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
true/complement buffer. (d) Strobed hex inverter
bufter. Pin 4 is the three-state output disable, and pin
12 is the output inhibit

2007 §
7 8

Flg. 3.3. Connection diagram for the 4007 dual com-
plementary pair and inverter. The diode protection
networks are not shown
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+Vpp25V sVpp €
o 9V £ Vpp S 15V st R

W< Vog $Vpp

v
v

—

|_)_ R

YgL0L9
- Vpp eV 1/4
ta) (b} le)

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- 1

sistor driver. (b) Use of 4050 as a driver and level-

converter; Ve 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 1/5L049 2N3702 ”
v

(d)

transistor may be required

2

- L001

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

el
e
||

1

Fig. 3.6. Gated R-S latch uses one 4001
package. A logical **1" on the control I
input disables the R and S inputs £ 3

¥, = —_— e
'S 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

/2L011

Fig. 3.9. Both source and sink cur-
Fig. 3.7. Switch debouncer using an R-S latch. The rentmay be increased by paralleling
resistors may be any large value. Alternatively NOR whole gates or inverters from the.
gates may be used, with the resistors going to Vgs same package. The speed perform-
and the switch to Vpp ance will also be improved
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LBEN

NGHIING

y e Nt NTWIN

poxss
£8" "M {less Iamps)

5;,‘,

ID(A’LW p,gcos HOM

Wired ready foruse e
Complete withthree

100wattco|oure Iam i\a 95 \’ " Q'fggs

that flashin ndom r

SoundtoLight .,
ASTER UNJT watts

PER
Pl CHANNEL
15 oo oll£30-%
77777 INCLUDING EL
OUTPUT PLUGS AND
Connects to your S MAINS INOUT SoexeT.
loudspeaker oriloud.
speaker socket, i
Theunitcan be - Flttm
Connected to

your existing
spotlight fittings
or to any of our fittings asacx

end for illustrated leaflet & price fist. DEP P
A =

BANK 5 11T

LENGTH

144 inches UN' T

A spor

_ BLUE .
CLEAR ﬁl ‘18 wach|£3.54

TWIN BANK12 LIGHT
UNIT

B.C.
Fitting

(less lamps)

,_-m,,,g£|5 60, Flttlng£ll.;!,'g

" riting £10-35
TYPE

(less jam p)

Sl TYPE B 3BANKUNIT

{Less Lamps)

£6 sn\mngﬂ 26

leng

g/ ES. Fitting ALLPRICES INCLUDE V.AT. snd POST & PACKING

{These prices apply to the United Kingdom only)

100 WATT SPOT LAMPS [ WMinimom
RED,YELLOW,GREEN] 3 lamps

B.C. or E.S. Fitting

CJL LYD.P.0.BOX 34, CANTERBURY,CT11YT
ALL PRICES INCLUDE P&P AND V.AT.

ANTEX SOLDERING IRONS WIRE STRIPPER & CUTTER £0.85
{with siide on & off bits) HAND DRILLS Leytool precision,

15W 'C' miniature irons £2.30 compact,5/16" chuck £€3.99
3/32,1/843/16"bits-each  £0.45 AERIALS Extend 15-120cm £1.50
'C' Elerments £1.10 | CASSETTE 'Head Demagnetisers'

18W 'G' miniature irons €2.50 | Shaped pole-saves time £3.65
3/3271/83/16"bits-each £0.45 | EARPMONES Stethoscope £1.25

'G' Elements £11.35 Crystal earphone, lead & plug €£0.65
15W' CCN'Low leakage irons £2.70 Headphone 2,000 n £3.20
3/3271/843/16" bits-each £0.45 | INTERCOMS 2-station £6.35
‘CCN'® Elerments £1.50 MICROPHONES Dynamic £2.15

25W' X25' Low leakage irons £2.30 PRINTED CIRCUIT KITS -All

3/32%1/893/16"bits-each £0.47 | Items for producing p.c's €3.99
'X25' Elements £€1.15 SIGNAL INJECTOR -Audio through
1SK1!'SK2!SolderingKits €3.85 | videosignals,selfcontained £4.25
ST3 Stands-for all models £1.10 STEREO HEADPHONES 8n £4.85
SOLDER in Bib dispenser £0.45 SPEAKERS -75mm dia.8n £1.00

SPECIAL OFFER

ZN1034E NEw FERRANTI PRECISION TIMER I.C., £2-80, Data 10p.
R. M. Marstons Book ‘110 Operational Amplifier Projects’”, PLUS
FREE 741 1.C. £1-80. Only a few left.

ZN414 Radio I.C. £1-10. Ferranti Applications Booklet for ZN414 25p.
ZN424E Gated Linear Amplifier 1.C. £1-20, Data 10p. which includes
excellent magnetic cartridge preamplifier circuit.

ZMX141 Photo Transistor 60p. Ferranti Bookiet for opto-devices 25p.
Engineers, Students and Amateurs! New Ferranti E-Line Transistor
83 Page Application Report 50p.

RADNAGE RADIO & ELECTRONICS

2 Bottom Road, Radnage
High Wycombe, Bucks.

Prices inclusive—Add 20p post and packing U.K.. 60p exports
Mail Order Only
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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 10M{) making it 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
jnhibit; a logical *“1” switches the six outputs to
‘609"

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 part provides access
to the individual transistor elements making it pos-
sible to 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 CURRENT

As mentioned earlier, cMos gates have a d.c. fan-
out of more than 100 since cMOS inputs present a
negligible resistive load. However, the driving cap-
abilities of cM0S are not very great by other stan-
dards, most outputs only being able to sink one
low-power TTL 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
“0”, 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
inverters and all parts in the B-series (which have
two inverters before the outputs). The currents for
other devices will depend on the arrangement of the
MOSFETs at the output. These values represent limits,
and the output of a gate can be shorted to Vpp
or Vgg 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 arrangement 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).
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UNUSED INPUTS

In some logic families unused inputs will look
after themselves. For example, in TTL 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
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 3-2mA at 5 volts, sufficient to drive one
TTL load.

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 = § = 0 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,
hold the inputs at logical “1” when not taken to “0”
by the switch contact. This 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

INTERNATIONAL
The Public Address Engineers

Exhibition,
Bloomsbury Centre Hotel,
Coram Street,
Russell Square, London, WCI1
16-18 March
10.00-18.00 hrs daily—Admission . FREE

On show will be the
“New’ P.E. MINISONIC Mk 2
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SPAGEMAICH

BY FRANK W, WYDE

TO MARS BY VIKING

The Viking missions to Mars is
the highlight for 1976 and especially
for America it marks a new mile-
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 will be
repeated a few days later with the
second spacecraft.

As a combined 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
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-
grammes, The lander is contained
within the structure, The Viking
composite unit contains larger pro-
pellant 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 happenmg With a
communication time for the round
trip of around 40 minutes per bit,

me extent of the improved technique
can be appreciated.

Three basic programmes are
planned. The orbiters will carry on
the detailed photography of the
planet begun by Mariner 9 at the
1971 opposition. Second, the space-
craft will study the physical condi-

tions of the planet which will
include the atmosphere and the
geology and internal structure.

Thirdly, the landers will look for
life and/or biological processes.

EXPERIMENTS AND
OBSERVATIONS

The radio and radar measure-
ments will be directed to the size
of the planet, the electromagnetic
properties, atmospheric disturbance,
density of the atmosphere, gravita-
tional conditions, density of the
planet 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 conditions. The
landers  will sample the soil
examining it for details such as
minerals 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.

LANDING SITES

Four sites have been chosen for
the landers and they have a primary
and secondary importance.” They 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 with
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
the material is likely to have been
carried north from the equatorial
highlands.

Prime Bl is at Cydonia._ This is a
flat stretch of plains’ where it 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-
vision line at an altitude of 1,500

kitometres. 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
watch for any onset of dust storms
that might endanger the landing
sequence.

The twin cameras will survey the
landscape and near to the site to
determine where ‘to dig for samples.
The scoop will colleot a load and
transfer this to’a funnel on the top
of the vehcile. From here it will
fall into various processing sections
where the analysis will be per-
formed and the daia relayed via the
orbiters to Earth,

The cameras can be used for
black and white pictures, colour and
infra-red over three spectral bands.
Also, the two ‘cameras can provide
a stereo effect. They are extremely
versatile and can look at parts. 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 naw
a normal part of modern tech-
nology.

SOVIET ACTIVITY

In the excitement of the Viking
programme jt must not be forgotten
that the USSR have two vehicles
orbiting Mars and continuing to
furnish data of the conditions.
There will be expected an inter-
change of information from both
projects.

‘A visit t0 the Salyur 4 orbiting
station was made on two manned
occasions during its year in orbit
and also one visit by an unmanned
Soyus 20 which was automatically
linked up with Salyur 4. The com-
plex is continuing to study near
Earnth 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 suits and called for samples.
The material is known as “Lola”
and has a high heat resistance able
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 (which they insisted should
be used on the combined task be-
cause of fire risk) in many ways
not .east the claim for Lola that it
is- stronger, has a good electnical
dinsulator property and the almost
casual claim that it is “only slightly
affected”” by a concentrated solution
of 96°, of suiphunc acid.
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SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

RELAYS

Col. (1) 2 r | 4
Coil ohms
52 4-8 2 cjo 75p*
Col. (2) ‘58 5-9 6clo 8%p
Working 185 8-12 6M 65p*
d.c. volts 230, 9-18 2¢jo HD | 85p*
Col. 3 430 15-24 4clo 85p*
Contacts 700 12-24 2clo 65p*
ol. { 700 16-24 4 ¢/o 85p*
rice 1,250 18--36 2 clo 65p*
2,500 | 31-43 2 ¢cfo HD | 65p*
HD = 2,500 | 36-45 6M 65p
Heavy duty 15k 85-110 | 6M 65p*

*Incl. Base. AH pricesincl. P, & P,

OPEN TYPE RELAYS
6 VOLT D.C. | makeycoma:ts 35p. Post | 5p.

9 VOLT D.C. REL
3cloSamp :onta:ts 70 ohm coil. 75p. Post |5p.
12VOLT LAY
3c/o5amp :onn:ts 120 ohm coil. 75p. Post | 5p.
100 VOLT A.Cc2¢jo 65'? 8 :/o 75p. Post 15p.
ENCLOSED TYPE R
24 VOLT D.C. 3 c/o 75p. Posx 20p. Base ISp extra.
24 YVOLT A.C. Mfg. by ITT.3 h.d. ¢/o contacts.
55p. Post 20p. Base 15p.
55 VOLT A.C. RELAY
3h.d.c/locontacts. Price 55p. Post20p. Base I5p.
230 VOLT RELAY

3 h.d, ¢/o contacts. Price 75p. Post 20p. Octal

Iug in base 15p extra
1!0/ 40 VOLT A.C.RELAY. Mfg. by Arrow 2 h.d.

'I,S amp :/o contacts. Amp connectors. Price £F.
ost 2

220/240 VOLT A.C. RELAY

3 clo 5 contacts Sealed. Mfg. ISKRA.
£1:25. s 8 ase |5p extra,

CLARE ELLI TT TYPE RP7641 G8

Minlature relay. 24 VoIt D.C. 2¢/o.
70p post paid,

110V, 2cloy 20 amp contacts. £1:25. Post 10p.
Many others from stock—phone for details.

LATCHING RELAY

Twin latching relay, “flip-flop™ 2 ¢fo
each relay. Mains contacts, 15V
A.C. or 50V D.C. operation. 240V
A.C.with2:5K resistor. 85p. Post 20p.

675 ohm coil.

VARIABLE YOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260Vv
SHROUDED TYPE

I amp) £10:00
VA 2y mely gmxzm 50

All Types

MAX) £16-50
MAX) £30.00
KVA (15 amp) (MAX) £33-00
4 KVA (20 amp) (MAX) £60-00
37-5 amp (MAX) £102-50
CARRIAGE AND PACKING EXTRA

VA (5 amp,
2 KVA (10 amps

ROTARY YACUUM AIR PUMP AND
COMPRESSOR

Carbon vane; oilless, 100115V a.c.,
1hh.p. motor, 50/60 cycle, 2875/3450
rp.m, 20 in vacuum, comp. 1:25
c.fom., 10 p.s.i. (approx. figures).
New unused surplus stock. Supplied
with electrical connection data. FRACTION OF
MAKERS® PRICE £12, Post £1:00, Suitable | 10/240v,
150 watt auto transformer £3:50, Post 50p. {Both
items together Post £1-25).

L.T. TRANSFORMERS
0,6, 12 Volt at 10 amp.

0 17, 18 Volt at 10 amp.
0. 4, 24 32 Volt at 12 amp.
» 6, 12 Volt at 20 amp. £9. Post £1-00
o, 12, 24 Volt at 10 amp. £9:20. Post £1:00
0,6, 12, 17, 18, 20 Volt at 20 amp. £10.40. Post £1:00
Other types to order at short notice—Phone your

enquiries.
STROBE! STROBE' STROBE!

£5.60. Post 70p.
£7.90. Post £1-00
£9-90. Post £1:00

ooox

HY-LIGHT STROBE MK IV
Build a Strobe Unit, using the latest type Xenon

white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.

For use in large rooms, halls and utilises a silica
tube, printedcircuit. Speed adjustable 0-20 f.p.s.
nghx output greater than many (so called 4

Joule) strobes £15°40. Post 75p.

ULTRA VIOLET BULB
BIG BLACK LIGHT
400 Watt., Mercury vapour ultra violet lamp.
Powerful source of u.v. P.F.ballastis essential.
Price _of matched ballast and bulb €21,
Post £1+50, Spare bulb £€8. Post 65¢.
ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft 40 watt, £5°50 (callers only).

2t 20 watt, £4.25. Post 60p. (For use in
standard bi- pln) MiNI. 12in 8 wate, €1.60.
Post 25p. 9in 6 watt, £1-30, Post 25p.
Complete ballast unitand hotders for 9in and
12in tube, £€1.70. Post 30p. (9in and 12in
measures approx.)

C/O MICRO SWITCH

VERY SPECIAL OFFER. Mfg.

C.E.M. 3 amp 250 volt. 10 amp IZE

volt. 50 for £3, Post 36p. 100 for £5.

Post SOp. 1,000 for €45. Post paid.

Bulle purchu' means LOW! LOW]/ prices.
DOUBLE POLE C/O or 2 make/2 break micro
switch. 10 amp 250v a.c. With detachable roler
assembly. 10 for £2:50. Post SOp (min, order 10).

230/250 VOLT A.C. SOLENOID

Approximately 14ib pull. Si f feet 13° x | A",
Price £1-00, ;os* p ) A

HEAVY DUTY. TYPE. 10 ib. (approx.) pull. £2°50,
Post 50p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx 251b
pull | inch travel. Two x approx. lIb pull ¢ inch
travel. 6 X approx. 4oz, pull + inch travel.” One
24 volt d.c., | heavy duty single make relay. Price
£2.50. Post £l. ABSOLUTE BARGALIN.

600 WATT DIMMER SWITCH
Easily fitted, Fully guaranteed by makers.
Will control up to 600W of lizhting
except fluorescent at mains voltage,
) Complete with simple instructions.
£2:75. Post 25p.
1,000 watt model, £4. Post 25p.
2,000 watt model, £8, Post 40p.

SQUAD LIGHT

A new conception in
fight control. Four
channels each capable
of handling 750 watts
of spot lights, flood lights or dozens of small
mains lamps. Seven programs all speed
controtled plus flash modulation, effectively
giving 14 diﬁeren! 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.F. i tests, including
Common Market regulations. Supplied in
tough, well designed case with_embossed
front panel. Price only £60. Post 75p. S.A.E.
(Foolscap) for further details.

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT

67 colour wheels, 34" cassettes.
for details.

TIME SWITC H

‘Horstmann *° Type Mk. Nl Time
switch., 200/250 volt A C. Two onftwo
off every 24 hours, at any manually pre-
set time, 30 amp contacts. 36 hour

S.A.E. (Foolscap)

CENTRIFUGAL BLOWER
Mfg by Smiths Industries, 230/240V
a.c. Miniature Model. Series SE{200.
Size 95mm x  B2mm x mm.
Aperture 38mm X 3lmm. (2
c.f.m., £2+75. Post 50p.
Mfg. by Airflow Developments Ltd.
Premslon made, continuously rated, smooth running.
30/240V a.c. motor, 80 c.f.m. As Illustrated but
wuth round aperture, £6:50. Post 75p.
Mfg. by Woods.
Extremely power’ul 220/250V a.c. 0'3A 2,700 r.p.m
continuously rated. Capacitor start. Cas! cons!ruc-
!Pwn. Aperture 66mmxSO0mm, O/A 200mm. €12,
ost

INSULATION TESTERS

Test to |.E.E. Spec. Rugged metal
construction, suitable for bench or

field work, constant speed clutch. -
Size L.Bin, W.4in, H.6in, weight 6Ib.

500V, 500 megohms, £30. Post 80p.

1,000V, 1,000 M@, €36, Pose 80p.

NEW!

L}

spring reserve m case of power failure.
Day omitting device. Ipted in heavy
high impaet case, with glass observa-
tion window. Built to highest Electricity
Board Spec. individually tested. Price
£7+75. Post 50p, (Total inc. VAT £8:91)

GEARED MOTORS

36 R.P.M. Reversible

230/240V a.c. 60Ib. in. torque. Continuously rated,
Size: L 235mm, W 120mm, H 125mm. Spindie dia.
I3mm X 60mmiong. Fitted mounted feet, M.f.g.
Croydon. Brand New. £15. Post £1.

60 R.P.M.

220/240V a.c. Smail, powerful, continuously rated,
reversible motor. M.f.g. Berger (Germany). Size
80mm X 65mm X 65mm. Spindle dia. 6mm X |Smm
long. Weight 725g. £5°50. Post S0p.

BODINE TYPE N.C.l.
(TypeJ} 7l r.p.m.torque |0 |b.in.
Reversible 1 /70th h.p. 50Hz. (Type
1) 28 r.p.m. torque 20 |Ib. in.
Reverubl. 1/80¢h h.p, S0Hz.

he above two precision made U.S.A, motors are
o'feredm as new’ condition. Input voltage of motor
115V A.C. Supplied complete with transformer for
230/240V A.C.input.
Price, either type £6:25,

Post 75p or less trans-

former £3.75, Post 65p.

TYPE SD48

801b. in. Input 100/200 volt A.C. Lengthincl. geara
box 270 mm. Height 135 mm. Width 150 mm. drive

shaft 16 mm. Weight 8:'5 Kilos. BRAND NEW.
Price £10. Carr. £

Suitable transformer for use on 220/240 volt A.C.

£3°85. Post 50p.
230/240 VOLT A.C. MINIATURE MOTOR.
20 R.P.M. Price £1. Post 20p.

REVERSIBLE MOTOR
General Electrnc, 230V a.c. 1,600
r.p.m Comple!a with anti-
vlbrauon mountmg bracket and
capacitor, O/Asize | |lOmm X 9Smm.
Spindle t#in. dia, 20mm long. Ex.
equipment tested, £3, Post 50p.

PROGRAMME TIMERS

230/240V a.c. I5 r.p.m. Motors.

Each cam operates a c¢fo micro

switch, Ideal for lighting effects,
animared displays. etc. Ex equipment

tested,
2 cam model, 15r.p.m. €2:00 post 35p.
20 r.p.m. £4.75 post &0p.

8 cam model.
TRIAC

theon Tag symmetrical Triac. Type TAG.
6/500V 10 amp, 500 p.i.v. Glass passivated plastic
!nac Swnss precision product for long term
reliability €1:00. Post 10p. (Inclusive of Data and
application sheet,) Suitable Diac 18p.

A.C. MAINS TIMER UNIT

Based on an electric clock, with

amp. single pole switeh,
which can be preset for any
period up to 12 hrs. ahead
to switch on for any length
of time, from 10 mins. to
6 hrs. then switch off. An
additional 60 min. audible
timer is also incorporated, Ideal
for Tape Recorders, Lights, L X
Electric Blankets, etc. Attractive satin copper finish.
Size 135mm x 130mm x 60mm. Price £2:25. Post
40p. (Total incl. VAT and Post £2-87).

WHY PAY MORE?

MULTI RANGE METER. A.C, volts
2-5-500, D.C. vol!s 2:5-500 (Sensitivity
zooomv d.c. and a.c.). D.c. current
0/1/10{/100 mA, Ohms range. Sturd
compact meving coil instrument with
21 ranges D.mens:ons 120 = 80
44m Weight 0:32kg.

SERVICE TRADING CO. Price £5-00. Post 50p.
(Total price inc. VAT and post £5:94). Incl. leads and

battery.

VAT
VAT AT 8' MUST BE ADDED TO
ALL ORDERS FOR THE TOTAL VALUE
OF GOODS INCLUDING POSTAGE

All Mail Orders—Callers—Ample Parking
Dept. PE3, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560

Showroom open Mon.-Fri.

- UNLESS OTHERWISE STATED

SERVICE
TRADING CO.
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POWER RHEOSTATS 11!

Superior Quality Precision Made

NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously

rated.

25 WATT 10/25/50/100/150/250/500/1k{i-5k ohm.
£1:70. Post 20p

2(2) IOWATT |/5f| 0/25/50/100/250/500/1k  ohm

P
100 WATT IISIIOIZSISOII00[150/500/lk/| Ski2-Sk!
3-5k/5k ohm £3-30. Post
Black Silver, Skirted knob calibrated in Nos. |-9
14in. dia. brass bush., !deal for above 22p each

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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ENGINEERS

YOURSELF FORA

Th:s 76 page
REE book
shows how!

BETTER JOB -~ MORE PAY!

Do you wani promotion. 8 better
job. higher pay? °*New oppor-
tunities”* shows you how to get
them through a low-cost. Home
Study Course. There are no books
to buy and you can pay as you
learn.

This easy to follow GUIDE TO
SUCCESS should be read by every
ambitious engineer. Send for this
hetpful 76-page free book NOW!
No obligation. nobody will call on
you. It could be the best thing you
ever did.

CHOOSE A BRAND NEW FUTURE HERE
r-- ®CUT OUT THIS COUPON I il m Ty

Tick or state subject of Interest.

ELECTRICAL &

Post to address below.

Air Registration Board

NO”

—58 ‘O’ & ‘A’ Level Subjects
—over 10,000 Group Passes!

NAME (Block Capitals)

ADDRESS .. . L

Other subjects of interest..
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Aldermaston College

Dept. TPE15, Reading AG7 4PF

l ELECTRONICS Certs. (m] I
Praclical‘ Radio & MAA/IMI Dip. [m}
I Electron¥csE(w|.th k:t_) a CONSTRUCTIONAL I
Elec;:‘l_'pm‘c ngigecning o Heating Ventilating &
I i S Air Conditioning 0 I
Ceng;a et =N LS o Architectural Draughts-
grtiiicate manship & Design [m}
C. & G. Elect.
i L.1.0.B. (m]
IgPkslatins & Carpentry & Joinery [m]
I Elect. Install. & Work O piPir i (PO o I
C. & G. Elect. o,
Technicians = General Building (]
I Painting & Decorating O I
RADIO & TELE- MECHANICAL
l COMMUNICATIONS AMS.E. (Mech) o I
Colour TV Servicing O General Mech. Eng. O
C. & G. Telecoms. Inst. Engineers & I
Technician's Cert. O  Technicians o
C. & G. Radio. TV & Maintenance Engineering O
Electronics Mech. Cert. O :
Radio & TV Engineerin, Wlfias -
ngineeri
I Cotiree 2 ® 5 MANAGEMENT & l
Radio, Servicing & PRODUCTION .
I Repairs a Fompuftecr P:'o&grammmg @] I
H - D nst. of (o1
Radio Amateur’s Exam Wiatgefieths Acals. O
l AUTO & AERO DRAUGHTSMANSHIP & I
Motor Mechanics O DESIGN
I C. & G. Motor V. General Draughts- I
Mechanics 0O manship m}
General Auto A.M.LE.D. m]
Engineering O  Electrical Draughts-
AM.IM.L 0 manship O I
I O G.C.E. I

Accredited by C.A.C.C. Member of A.B.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y SEJ. Tel. 01-628 2721.

Postcode,

Age...

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 1.C.
boards, Plain Boards, etc. A
new catalogue is available
{price 10p + S.A.E. at least 7 x 9")

Vero Electronics Limited, Retail Dept.,
Industrial Estate, Chandlier’s Ford, Hants., SO5 3ZR
Telephone: Chandler’s Ford 2956 (STD 04125)

P.E. CAR CLOCK with Journey Timer

6-digit clock for use in any car with 12V battery, with an independent
journey timer incorporated. Bright Jumbo LED display comes on with
ignition—automatic intensity control. Complete kit of all parts needed
to build this clock, including case. PCBs and all components. Full instruc-
tions, £27-77,

Easy to Bulid DIGITAL CLOCK (as in Jan E.E.}). Kit of all components,
Including case. etc.. for this attractive 4-digit clock with 12mm green
display. Full instructions, £16-20.

A compiete kit of parts to build this month’'s P.E. Mains Alarm Clock
will also be available—send large s.a.e. for details and prices or phone
tor immediate dispatch.

50Hz CRYSTAL TIMEBASE KIT for ciocks: all parts incl. PCB £6-28.

CMOS ICe CD4031 1-82 CD4062 7-33 CD4518  1.03 Display int
CA—Molonly‘004032 0-88 CD4063  0-90 CD4520  1-03 | SN75481  0-81
CD4000  0-17 CD4033  1-14 CD4065  0-58 CD4527  1-30 | SN75492 1.02
CD4001 o1 CD4034  1-56 CD4067 2-95 CD4532  1-16 7447 1-05
CD4002  0-17 CD4035 0-97 CD4068 0-18 CD4555 0-74 7448 0-85
CD4006  0-97 CD4036 1-82 CD4069 0-18 CD4556 0-74

CD4007 0-17 CD4037 0-78 CD4070 0-18 MC14508 2-37 Flat Cabis
CD4008  0-79 CD4038  0-88 0-18 MGC14528 0-B6 20WAY1M 1-00
CD4003  0-46 CD4033  2-86 CD4072 0-18 MC14534 6-04 10M for 8-50
Dator_y0Ca8! COUNMERECEIINICOREZS = o1 MC esna] (4,07 0 0VvAYIM (0780
CD4011  0-17 CD4041  0:-69 CD4075 0-18 MC14566 10M for  4-80
CD4012  0-17 CD4042  0-89 CD4076  1-27 MCM“552! b

CD4013  0-46 CD4043  0-83 CD4077  0-18 1C Socket
CD4014  0-83 0-77 CD4078  0-18 Ciock Chips | B

CD4015  0-83 CD4045 115 CD4081  0-18 MKS0253  5-60 | 400 0-50
CDA4016  0-48 CD4045 1-10 CD4082 0-18 MM5314 4-44 4000 400
CD4017  0-83 CD4047  0-74 CD408S  0-59 AY51224  3-66 | 3000 1068
CD4018  0-B3 CD4048 0-48 CD4086 0-59 AYS51202 4-76 '

CD4019  0-46 CD404g  0-46 CD4089  1:27 MKS0250 5-00 SA
CD4020  0-92 CD4050 0-46 CD4p93  0-66 '5?' ockets
CD402t  0-83 CD4051 0-77 CD4p94 1-53 CMOS Books [ 63
CD4022  0+79 CD4052 0-77 CD40DS5 ©0-86 No VAT o Sugpﬁ"s
CD4D23 017 CD4053 0-77 CD409%  0-88 P. gs P'N a-30
CD4024  0-64 CD4054 0-95 CD4099 1-50 RCA1975 267 P' g_gg
CD4025 0-17 CD4055 1-08 CD4502 098 pMCMOS z." 40 PIN
CD4026 1-42 CD4056 1-08 CD4510  1-12

CD4027 0-46 CD4057 20-35 CD4511 1-28 Dispilays Verocases
CD4028  0-74 CD4059 10-64 CD4514 2-56 SLT-01  5-80 751410  2-64
CD4029  0-94 CD4060 0-92 CD4515 2-56 OL704E  0-85 7514110  3-04
CD4030  0-46 CD4061 16-43 CD4518 1-12 FND500 1-50 { 751412K  4-00

ADD VAT at 8% (higher rate does not apply to any of above). 15p P. & P. on orders
under £3 (despatch is by 1st Class Post). Price list and data sent FREE with an order,
or on request {an S.A.E. helps). Official orders welcomed (written or phoned).
Universities, Polytechnics, Government, Companies. etc. Export orders (no VAT):
add 35p (Europe). £1 {Overseas) for airmail P. & P.

SINTE

53b ASTON STREET, OXFORD
TEL. 0865 49791
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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 20420
watts. Compact and complete in one unit, it
measuresonly 14" x 6" x 2",

THE MINISONIC
MK2 SOUND
SYNTHESISER

An up-dated version of the published Mk 1,

2 ' e | the Mk 2 has an integral keyboard, two
Avallable s \b 250 mW monitoring channels and
NOW

loudspeakers, and facilities foramplitude,
£1.20

frequency and harmonic modulation.
by post only

ome great sound effects units
;Zzs,fvzyyo}w i PLUS for guitars, keyboard instruments

and 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

IPC Magazines Ltd., Fleetway House,

Farringdon Street, London EC4A 4AD. [\ N SIS O o T TR L
Pleasesendme ... copy(ies)

of “Sound Design”. | enclose a Postal Address

Order/Cheque for £1.20 (£1+ 20p post.

& pack.) or (state amount for more than

(O CT O OR AT T e e e e T

(PEP3SETor2Copies), | - R R sl il S b it sl Postcode..........ccooccoocciei,
Remittances with overseas orders must be sufficient to cover despatch by sea or air mail as required.

Company registered in England. Regd. No. 53626. A subsidiary of Reed International Limited
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ONE 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.
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
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 (th.d.).

I.M.D.

I.md. is the more involved of the two and
occurs when two or more signals are presented to
a non-linear amplifier (any practical amplifier is
non-linear to some degree). The distortion results
in two main new frequencies being produced by
the amplifier. If we take a simple example with
only two input frequencies f, and f,, the new signals
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are equal to f. + f, and f, — f,, where f is the
higher of the two frequencies. The situation is
little 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.

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, Sf, etc. If, for
example, a lkHz tone is applied to an amplifier,
signals at 2kHz, 3kHz, 4kHz, and so on, will be
produced as a result of the th.d.

AC
VOLTME TER SCOPE
A A
o
LS
SIGNAL e i R
GENERATOR AMPLIFIER > Q:’\@. »‘Q’%
Y \[
my
DUOTE,Y METER
T

Fig. 1. Arrangement used by the author to measure
t.h.d. The filter removes the fundamental enabling
the distortion products (including noise) to be
measured
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MEASUREMENT OF T.H.D.

This type of distortion is much easier to measure,
and the basic arangement used here is illustrated in
Fig. 1.

A high purity sinewave is fed to the input of the
amplifier from the signal generator. It is inevitable
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.signal generator
is adjusted to this notch frequency.

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. 100mV or 1V r.m.s. will
probably be the most convenient. 1V r.ms. is
about the maximum the filter can handle without
clipping the signal and giving misleading results.

If 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.

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 thé meter
the distortion factor can be calculated and is equal
to:

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
noise present. The percentage of th.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:

) e Qut_pl'ltno_lse__—)xloo
Volitage measured across dummy load earlier

The percentage of t.h.d. is equal to the distortion
factor minus the noise level.

Millivoltmeter reading 100) =

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 Joad at 1kHz.

First the signal generator is set to lkHz' and
adjusted to give a reading of 4 volts rms. on the
voltmeter. An 8 ohm (82 ohms will do) resistor is
used as the dummy load. The filter is switched to
the 100Hz position and the attenuator is adjusted to
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give a convenient reading on the millivoltmeter, say
1 volt r.m.s. The filter is then switched to the 1kHz
position, and then both it and the signal generator
are adjusted for the minimum fundamental output.

If, for instance, this leaves a reading of 15mV
on the millivoltmeter and the signal generator has
a distortion level of 0-2%, then the distortion fac-
tor equals (15 x 100/1,000)—02 = 1'5—02 =
1:3%.

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

COMPONENTS . . .

Resistors
R1  22kQ RS 47k
R2 150kQ2 5% or better R6 4.7kQ
R3 150kQ2 5% or better R7 4.7kQ
R4 100kQ2 R8 1.2MQ

Al] resistors 109 carbon $W unless
otherwise stated

Potentiometers
VR1 100kQ lin carbon pot
VR2 100kQ standard vertical preset
VR3 10kQ lin carbon pot

Capacitors

C1 10uF 10V elect

C2 1nF polystyrene or mica, 5% or better

C3 10nF polystyrene or mica, 5% or better
C4 10nF polystyrene or mica, 5% or better
C5 1nF polystyrene or mica, 5 % or better
C6 20nF polystyrene or mica, 5% or better
C7 2nF polystyrene or mica, 5% or better

C8 16uF 10V elect

Integrated circuit
741C operational 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 3-5mm jack sockets
0-1in matrix Veroboard
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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 8°X 100/4,000 = 0-29%.

The total harmonic distortion equals the distor-
tion factor minus the noise, which in this case
equals 1-13%—0-2% = 1-1% th.d.

TWIN-T NOTCH FILTER

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
Fig. 2, and it should be apparent from this how
the filter derives its name.

which aspect of performance one wishes to improve.
Here we Wwish 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
input signal 1s fed to the input of the twin-T filter
via Cl and R1. There are two sets of capacitors in
the filter, and these can be switched by S1 to give
a notch at either 100Hz or 1kHz. S1 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 i.c. 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
1.c. The circuit -operates as an inverting amplifier
with R4 and R8 setting the gain at 12.

SECOND FEEDBACK LOOP

There is, however, another feedback loop via RS.
Thus as the attenuation of the filter increases towards

RS 47kl

INPUT

. o
2 MC 6 ska]

SK1

v
100k

[

Cﬁl C7
20000pF pF
ov

12M0

ce == 16uF

A
gLﬂkﬂ

Fig. 3. Full circuit diagram of the filter

In order to give a good performance the com-
ponents used in the filter should have a tolerance
of 59% 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.

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 upon:
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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. .

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 Electronics March 1976


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

VR1, VR3, C6,C7,

Practical Electronics

|l sk2

Fig. 4. Veroboard details and component layout
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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 SO0mm provides a
suitable housing for the unit.

Most of the small components are mounted on
a piece of 0'1lin Veroboard having 24 strips by
19 holes. Full constructional details of this panel
are shown in Fig. 4. No socket is required for the
i.c. Veropins are used where connections are taken
to the controls, sockets, etc. C2 to C7 were mounted
on S1 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
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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" ATTENY

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.

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. 5b.
The input frequency is then adjusted to align the
bottoms of the waveforms (Fig. 5c¢). 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 adequateiy
suppressed. Also, it is not absolutely essential to
have a millivoltmeter 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 0-29% if accurate measurements are to be pos-
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.
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IN'I‘EGRATED injection logic (iZL) is a fairly recent tech-
nology which many might have heard of in relation
to the microprocessor.

In the beginning the areas of application envisaged
embraced many of the products now made in CMoOs,
Mos and some low power TTL. 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 smal Mallory cells.

The recently announced Sinclair “Black Watch™ kit
utilises an I12L i.c. and lays at once that bane to all
MOSs users—static electricity! There are actually no
handling precautions necessary so it was with a gay
heart and a nylon shirt that I got to constructing this.

ASSEMBLY INSTRUCTIONS

At £17-95 it’s obvious that an awful lot of people will
have a go at this kit so simplicity in assembly instruc-
tion 1s 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-nosed
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
bit should ‘be small, %in is the best size. Recom-
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.

Underside of the p.c.b. with all components as-
sembled
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PUTTING IT TOGETHER

Since there is no circuit diagram, the oply concern
is relating, with the correct orientation, 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 pre-tin anything as
the copper, leads and solder all showed a great affinity.
When soldering in the quartz crystal an urgent iron is
needed as overheating can be detrimental.

DISPLAY AND I.C.

The display has 14 pins and it i1s important to get the
orientation 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 qmck 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 clip'is needed to make connection to the
Mallory cells. You can’t confuse the polarities as the
clip, cells and p.c.b. are all shown in graphic perspec-
tive union in the literature. It remains to make metallic
contact with the touch pads.

The assembled watch module and copper surround.
It is essential that all components are closely seated
on the p.c.b. and all lead ends cropped short or the
copper screen will not fit. It is expected that the
screen will be omitted from future kits with circuit
modification.

— g o — || gl x

&' BLACK
= WATCH

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 £3:50; 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.

ADJUSTMENT

After 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.

However—accuracy is what timekeeping is all about
and Sinclair does guarantee this to within a second a
day with the possibility of improvement with adroit
twiddling of the trimmer.

G.G.
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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
the fieig.

The event is in June and already
there are more exhibitors than for
the last show in 1974 and they
have booked more than double the
floor space so that an additional
hall 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
tour British industry as well as
attend the exhibition.

Among the social events is a
reception by Brighton Corporation's
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-
quency radio tends to take a back
seat but | 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
new business. Marconi Communi-
cations has recently announced a
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new h.f. amplifier to be known as
the H1140. It is a further develop-
ment of the Marconi Self Tuning
(MST) range and gives a mean
or p.e.p. output of 10kW over the
range of 1.6MHz to 30MHz. Input
requirement may be any frequency
within the range at any level
between 50mwW and 150mWw.

The key feature, however, is that
it tunes itself to any frequency in
typically three seconds with no
knob twiddiing. Of course, Marconi
is not alone in providing this type
of feature which enables quick
band changing either to overcome
propagation varlations 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.

TV SAT-HOME LINK

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
or so in building a steerable 85ft
diameter dish antenna in your
garden, together with cooled para-
metric amplifiers and all the rest
of the paraphernalia assoclated
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. It follows that if
you reduce the size of the earth
dish to something that could be
mounted on the roof or outside a
window, the collecting area for the
signal is so much reduced that,
for the same results, the satellite
must generate much more power.

So the drive is now on to get
more powerful transmission from
space, the target being 2kw of
prime power and this brings its

own probiems, In 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
achieved in the allocated band of
11:7 to 12:5GHz.

The home receiver will have a
mass-produced dish some 2ift 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. It 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.

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-
conl 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.

LASERS

A recent building exhibition in
London showed a remarkable
penetration of laser technology

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
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-inding,
target-marking and weapon
guidance.
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THE BIG RED “ONE”

Ever since l.e.d. displays of the
seven-segment variety first saw the
light of day, they have suffered from
one serious drawback—size—or
rather, lack of it! The usual size range
for early devices was about 2:5mm to
7-5mm character height, which meant
that a good pair of eyes andfor a
magnifying lens were required for
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
inciudes all those of us whose vision
is not quite whatit 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."
It is produced as a common anode
type (1720R) or a common cathode
type (1723R) and comes in a 14-pin
package with 15mm row spacing so
that it can go into a standard 24-pin
d.il. socket. Each segment is lit
from not one but two l.e.d. chips in
serles so that the forward voltage
per segment is about 3:3V at 20mA.

KEY CODER

It is the modern trend to replace
conventional knobs and switches
with a calculator style keyboard.
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 all-
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 l.e.d. display and a functional
key-pad as the only external sign of
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the "‘goodies’ within. To select, say,
a frequency and output level on a
slgnal 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 amateurs, 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 MC14419 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 circuit for 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 piay 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

1720R
1723R
MC14419
8038

| 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 glves simul-
taneous sine, square, and triangular
wave outputs over the frequency
range 0-001Hz 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 £3-:00 from amateur suppliers.

Before everybody starts reaching
for their piggy-banks perhaps | 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 sine 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 it 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.
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PART
TWO

GLOCK

% Mains operation plus Latch and Controller facilities

A simple and attractive mains only digital alarm
clock can be constructed using the clock PCB
(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
20mA and 6V at 500mA as seen in Fig. 12. The
capacitors are needed in both versions.

For the V + (4) supply, when pin A of Tl nears
its maximum positive voltage with respect to pin C,
diodes D3 and D1 conduct to charge Cl, providing
a half-wave rectified and smoothed 14V for the
MK 50253 positive supply.

For the V + (2) supply, D1 and D2 cause a full
wave rectified voltage at V + (2) with respect to
0OV. with a peak voltage of approximately 7V. The

LATCH OR CONTROLLER

D1

) W 10 50z
it PINIPIN 22)

T
SIGNAL INPUT TO l

ADDITIONS TO THE BASIC DESIGN

By M. Fischer*

current flowing between V + (2) and OV is so large
that C2 provides little smoothing and the ripple
voltage is about 5V. This causes a 100Hz ripple in
the display brightness, which is, however, invisible
to the human eye.

If V4 (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 Cl would have had to be increased to
2,5004F. This would have changed ‘the peak current
through T! from O0-5A to about SA, which would
have required a transformer with a rating of about
12V A rather than 6VA.

CHOICE OF TRANSFORMER

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

TO BE ADDED FOR
LATCH OR CONTROLLER

COMPONENTS . . .

POWER SUPPLY
v 11 |+ Capacitors
=1 vraiawe o C1-C2 100uF elect. 25V
(2 off)

IC1 A 78L12WC (if
required)

D1-D4 1N914 (4 off)

Transformer

T1 6-0-6V, 6VA minia-
ture mains trans-
former (Sintel, 53b

Aston St., Oxford)

|
|
|
|
|
|
|
]
|
|
I Semiconductors
|
|
|
|
|
|
|
: Switches

Fig. 12. Mains p.s.u. and added regulator for Latch and Controller

circuits
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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
{oss windings. This transformér runs remakably
cool, and we do not recommend that constructors
use any other if building the clock in the case
specified.

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
SOHz signal picked up by the body causes the
Darlington pair TR1 and TR2 to switch on and
off at 50Hz, providing positive pulses for the 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

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

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-
ordef components company to get the mail to the
local Post Office in time for the various collections.
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Fig. 14(a). Signals at points marked on Latch circuit
(b) Signals at IC5/6 and (c) enlarged view of these
at (8), (9), (10)
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LATCH CIRCUIT

The Latch circuit takes the digit and segment
drivers from the MKS50253 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,
the segment signals, into two CD4039AE’s used as a
six word X seven bit memory (Fig 14).

The MKS50253 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,
D1 and D2 might be scanned with the internal
counter being 12:01:59 and then before D3 is
switched on, a SOHz transition could occur which
could increment the counters to 12:02:00. Thus
the time displayed in this particular D1 to D6 scan
would be 12:02:59, which is incorrect.

R2 47k

» 10 MK 50253 PIN22

R1 . R3

@ 120k L

IC1b
R8

10 .TR1 {&V)

(tlzv i oF iCle

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
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 internal counters to settle
down and finish before the next positive going S0Hz
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.

1
] 10
A
R?
SZuY: 12&03 isl 3520m
i !
D

» 100nF 1
% 1N 914

) R S e o
% é )
R9 —— T0 —— R14
612k
D1

|4

57}
1F~PUTS gii
RCM
M 50253 | e C.L5 Lad
DIGIT O 1c3
28 CDW78AE T 33k
4 L-Q
_—~
ice | [ arputs
DLIS0AE 10
i L ooty
pemse | DRIVERS
- (I e (S (R | 1 2 3 4 WRIE]
7 om0 B
) R T0 R22 MEMORY e’ QO
7120 b - +2v
1 a i
1 ICs R 120kn
TS 7. €D ¢039AE
FROM P
MK 50253 BT _
SEGMENT 6
a2 2 1
a) QUTPUTS 1 2 3 awerrg
q WORD
l MEMORY
NC B¥-PASS
1
2 Ic6
3| CDLOBAE
3
of INPUTS
6
T outputs
&
NC.
ICY = CD4069BE
1C2= CO4001 AE
UTPUTS
ALL ICs ARE DECOUPLED BY 10nF 10
CAPACITORS BETWEEN Vol Ve %itxggz
Fig. 15. Latch circuit

Practical Electronics  March 1976

227


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

R2 47kl

TO MK 50253
A PIN 22 c
T0 T1{6V) R1
i 33kn
IC1a
—rr—
RS 0 Ril
6x12k
!
l
INPUTS
FROM
MK 50253
DIGIT OfPs
OUTPUTS
Py
ics fp—
peosaef ¢ 700
|__ |orivers
L2,
COLORBAE
_______ DLOS6A!
1 A Lt +av 4 12v
! | — 18
| o No——p} - La l,
Ice o .
CDLOS0AE | o™ —p} w |y
I ._O\ ] } 1[ LB rB
—<—0 ¥ LC
55 | OF IN
1
e | VEE i
R18] R22
3 | ! Vsg i S =
52 | Sxi2kfl
s — 1 il =il
I No- i %/ 1C9a 1Csb 1csc
' 7
:51 § —pt
i
| ' 4]
I I o1 - —
| 130xINg1L o)
| ser on Time ! CDL078BE
I 6 8cD switcHes!
L SR 3 P
1 1
1c 3 ICBa
1c8
- |
l >t L2 +12v) m B
Ll |
F ] o N »} LAy,
112 St } Lo 4,
| —0 No———>} L8 4y ==
| o SNo— H ] el L =1 :1/
= i v Ctla 1C11b
s |
— 500 |
L o | RZ3 R27
]
8 | Sx12k0l
e - |G
: SNo——pt- Tcion C1oc Tc100
| \; a %
|s7 ~—p
I o >}
' <
] ] T SR e
! | 30x1N9T -
I ser orr ime ! CDL078BE —_—
| & 8cD switches!
_______ 1
1 1
TCkc 1CV%a
Practical Electronics  March 1976

228


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

D6 (FROM BUFFER) D! o4 03 D2 Ot ]-_|1
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R60
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ON CONTROLLER

D§ D5 D4 03 02 O
NC. ¢ 1¥| ¢ o' | X :
Fig. 18. The positions for the additional components
required on PCB2 (Fig. 5) are shown here. Note that
OFF CONTROLLER § L2 LINE the rear right-hand pad on the underside was not used

i in the car clock but is now connected to the outside
Fig. 17. Example of connecting BCD switches to right pad on the display p.c.b. PCB4. The START
Controller for on/off switching. A box indicates as l.e.d. becomes the ALARM ENABLE lLe.d. R61 is in
BCD switch with series diodes to lines LA to LD series with S11. (Alarm circuit is given in Fig. 3)
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COMPONENTS . . .

LATCH CIRCUIT

Resistors
R1 33kQ R8-R14  12kQ2 (7-off)
R2 47k Q2 R15 3-3ks2
R3-R6 120k (4 off) R16-R22 12kQ (6 off)
R7 820kQ R23 120kQ2
All 10% +W carbon
Capacitors
C1-C2 10nF (2 off)
C3 150nF =10%
C4 10nF
Cs 100nF
Cé 10nF
Cc7 100nF

C8-C13 10nF (6 off) decoupling for i.c.s.

Semiconductors

I1C1 CD4069 BE

1C2 © CD4001 AE

IC3 CD4078 AE

1C4 CD4050 AE

IC5-1C6 CD4039 AE (2 off)

D1 IN914

TOUCH SWITCH

Resistors

R1 820k

R2 12kQ

10% 4W carbon

Transistors .
TR1-TR2 Any pnp small signal transistor—
BC212 etc.

CONTROLLER CIRCUIT

Resistors
R1 33kQ2
R2 47kQ
R3-R5  120kQ (5 off)
R6-R11  12kQ (6 off)
R12 3:3kQ2
R13-R29 12kQ (17 off)
R30 3-3k2
All 10% +W carbon
Capacitors
C1-C2 10nF (2 off)
C3 150nF  $10%
C4-C5 10nF
C6-C22 10nF (17 off)
Semiconductors
1C1 CD4069 BE
1C2 CD4001 AE
IC3 CD4078 BE
IC4-6 CD4050 AE (3 off)
IC7-8 CD4056 AE (2 off)
1C9-11 CD4070 BE (3 off)
1C12 CD4027 AE
IC13-14  CD4000 AE (2 off)
1C15 CD4001 AE
IC16-17  CD4078 BE (2 off)
D1-D63  INO14 (63 off)
TR1 2N3704
Switches
S$1-S12 BCD switches (as many as required)
Relay
RLA1 200Q-1k 6-12V

SIGNAL PROCESSING

The 50Hz sine wave signal input (1) is fed to a
Schmitt trigger gate consisting of R1, R2 and inver-
ters A and B. The output of this gate (2) provides
the 50Hz signal for the MKS50253. This output is
then fed to R3, Cl and inverter C, which provides
a 50Hz square wave delayed by 1 millisecond with
respect to that at (2). If S1 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 Sl is not being pressed
the output of gate D stays low. The 1 millisecond
pulse then triggers the monostable consisting of C3,
RS and gates E and F, providing a negative going
7 millisecond pulse at the output of gate E (5) and
a positive going one at the output of gate F (6).
The output of gate F is differentiated by C4 and R6,
and produces a 1 millisecond positive going pulse
at the output of inverter G (7). If S1 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 monostable.
This ensures that the time which is going to be
written in the memory is the time at which the S1
closure starts.

DIGIT PULSES

The digit outputs of the MK50253 are non-over-
lapping sequential pulses. The segment outputs’ lead-
ing and trailing edges are synchronous with the cor-
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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 MKS50253 are
fed into a CD4048 used as a six input NOR gate. Six
12 kilohm pull-down resistors are used as the
MK 50253 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). The positive going
edge of this signal 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 S1 has been pushed.

MEMORY WORDS

The memory words that are going to be written in
are selected by the digit signals D1 to D6 (connected
to the CD4039 word select inputs), and the data

- written in is the segment data, taken from the

MK S50253.

With S2 closed the two CD4039’s “memory by-
pass” inputs are held high. This causes internal
switches to connect the data inputs to the data out-
puts. The data outputs are used to drive the display
segment drivers (those of an ordinary mains clock).
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Thus with S2 closed the display shows the ordinary
time. With S2 open, the memory outputs will be
the information selected by the word select inputs
in the same way as during writing. Thus the display
will now show the time stored in the memory.

A hex buffer (buffers L, M, N, O, P, Q) is used
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 i.c. outputs
to be wired in parallel as shown.

A plastic transistor-sized three terminal regulator
s»A78L12WC is used to provide 12V for the cmos
and also the Vg 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 the Vpp
and Vgg pins with a 10nF capacitor.

As the segment and digit drivers, and the
MK 50253 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 3-3 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. If 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,
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 MKS50253 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 S50Hz 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 MKS50253
count will not change. The pulses at (2) are high
at times when the segment and digit outputs of the
MK50253 have settled down. During a particular
digit time, say D1, the information present on lines
LA, LB, LC and LD will correspond to the value
selected by the BCD switch S1. 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 meeds 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.
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The outputs of the EXCLUSIVE-OR gates are com-
bined by the Nor-gate *‘0”. The output of this gate is
low whenever the BCD switch value and the
MK50253 value of a digit differ. This output is then
gated by gate P by two signals. One is the inverted
value of line 1 and serves to blank any “digits not
equal” signal which occurs during a digit time for
which no comparison is required. The other blank-
ing signal is that at (2) which only allows a “digits-
not-equal” signal to be passed once per digit time,
after the MK 50253 outputs, etc. have settled down.

At the beginning of a 7 millisecond pulse from
(1), J-K flip-flop Q is clocked, and its Q output is
set to “1”. If the time indicated by the MK 50253 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 “0”. This will ensure that
the output of gate R remains *“0”, 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)
goes to a “0.” If the two times are equal flip-flop
Q’s output “Q” will still be high when (2) goes iow,
and the output of gate 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 MKS50253 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 L1 and L2 lines and the diodes going to
them tell the circuit which digits will be looked at
to set or clear the output. This enablés one to
economise on BCD switches. For example, the fol-
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 L1 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 L1 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
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 roned area in Fig. 6 (last month) should
be traced our and dropped in the centre cut-our in
Fig. 7 (PCB2). The black lines from PCBIl 1o rhe
tone area ure the interconnecting wires to PCB2.

In Fig. I, the V + (5) line to IC2 should he V +

(3). *
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Now...the most exciting Sinclair kit ever

The Black Watch kit

At £14.95, it’s

‘% practical—easily built by
anyonein an evening’s
straightforward assembly.

The Black Watch by Sinclair is unique.

@ Controlled by aquartzcrystal...
powered by two hearing aid
batteries...using brightred LEDs to
show hours and minutes and
minutes and seconds...it's also
styled in the cool prestige Sinclair
fashion: no knobs, no buttons,

no flash.

The Black Watch kitis unique,
too. It's rational -Sinclair have
\ reduced the separate

{1 components to just four.

It's simple-anybody who can
use asoldering iron can

7 assemble a Black Watch without
difficulty. From opening the kit to
wearing the watchis a couple of
hours’ work.

xcomplete —right down to {}
strap and batteries. ‘i

xguaranteed. A correctly-
assembled watch is
guaranteed fora 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 withina
second aweek.

The special features of The Black Watch

Smooth, chunky, matt-black case, Large, bright, red dispiay—easily read Runs on two hearing-aid batteries
with black strap. (Black stainless- atnight. (supplied). Change your batteries
steel bracelet available as extra- Touch-and-see case— yourself—no expensive jeweller’s
see order form.) no unprofessional buttons. service.
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The Black Watch-using the unique
Sinclair-designed state-of-the-art IC.

The chip...

The heart of the Black Watchisa
unique IC designed by Sinclairand
custom-built for them using
state-of-the-art technology—
integrated injection logic.

This chip of silicon measures only
3mm x 3 mm and contains over
2000 transistors.The circuitincludes

a) reference oscillator

b) divider chain

¢) decoder circuits

d) display inhibit circuits
e) display driving circuits.

The chipis totally designed and
manufacturedin the UK, andis
the first design to incorporate
all circuitry for a digital
watch on a single chip.

Take advantage of this no-risks,
money-back offer today!

The Sinclair Black Watch is fully
guaranteed. Return yourkit in original
condition within 10 days and we’ll
refund your money without question.
All parts are tested and checked before
despatch-and correctly-assembled
watches are guaranteed for one year.
Simply fillin the FREEPOST order
form and postit-today!

Price in kit form: £14.95 (inc. black
strap, VAT, p&p).

— (g o — |

Sinclair Radionics Ltd,

London Road, St lves,
Huntingdon, Cambs., PE174HJ.
Tel: Stives (0480) 64646.

Reg. no: 639483 England. VAT Reg. no: 2138170 88.
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...andhow it works
Acrystal-controlled reference is used
to drive a chain of 15 binary dividers
whichreduce the frequency from
32,768Hz to 1Hz. This accurate
signalis 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

Trimmer

Complete kit

£14.95!

The kit contains
printed circuitboard

unigue Sinclair-designedC
encapsulated quartz crystal
trimmer

capacitor

LED display

2-part case with window in
position
batteries

battery-clip

. black strap (black stainless-
steel bracelet optional extra—
see order form)

. fullinstructions for building
and use.

All the tools you need are a fine
soldering Iron and a pair of cutters.
If you've any queries or problems in
building, ring or write to Sinclair
service department for help.

Quartz crystal

2000-transistor silicon integrated circuit

[ e e e

Yo: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE17 4BR.

I Please send me Total £
I ........ (aty) Sinclair Black Watch
kit(s) at £14.95 (inc. black
I ST VATRBREINTT L 11" b s
........ (qty) black stainless-steel
I bracelet(s) at £2.00

(inc. VAT, p&p).

I Name

*lenclosechequefor&..........iinnee \
made outto Sinclair Radionics Ltd
and crossed.

* Please debit my *Barclaycard/Access/
American Express account number

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

I Address

PE/3

Please print. FREEPOST-no stamp required.

*Delete asrequired I
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be y
according to its merits.

A selection of readers
suggestedcircuits. it
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will

awarded payment

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.

TV SOUND ADAPTOR

oST 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 in Fig. | 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
volume control. In this way, the
signal presented to the exXternal

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 500k{). so it will not
load the television audio Ccircuits.

B.F.0.

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 RS has been 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 th
unit is around 1:5mA at 9V. The
supply voltage V_ can be tapped

TO AMPLIFIER
INPUT

4

After amplification. the signal is
presented to the external amplifier
through T1, the primary of which
is the collector load of TR2.
Transformer T1 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

off the television audio board or
tuner. The value of the resistor
R, should be chosen according to

tl:e formula:
Vs—9
1.5

Rs o k

The circuit was tried on a few
different TV sets. and was proved to
be capable of producing sound of
truly high quality.

safety. The transformer can be M. Greenfield.
any miniature mains type. the Leeds
EADERS interested in short wave
reception who at present use
a bfo with the normal coil
+6V arrangement may like this circuit

—=OUT
TF-04 442

=70  Ci e 100pF

= NalfES 5

which will enable them to achieve
a higher stability oscillator.

The circuit shown in Fig. 1 is
an oscillator based on the Pierce
arrangement.
frequency of the crystal is 442kHz
but it can be raised by adding
series capacitance. About 500pF is
required to achieve the popular
working frequency of 455kHz. This
is made up with a 350pF fixed

The series resonant

capacitor and a 100pF trimmer in
parallel for fine adjustment.

_ E. Vaughan,
High Wycombe.
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HIGH QUALITY STEREO PRE-AMPLIFIER

C3 R4

4700pF 68k

“—CL"W"

+1270 +30v

c9
R6 kO {]

10F

5 00047

H v: im.":
st X

2 LN ({ReBLE] Rg% iﬂz
co %250,»: m% ir?)

M OST 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. 1 shows
a circuit using these which does not
require the normal dual power
supply and will in fact operate satis-
factorily on any single unregulated
supply in the range 12 to 30V.

The circuit shown is for use with
a magnetic cartridge. IC1 provides
most of the overall gain and the

Practical Electronics March 1976

+1210
+30V

BALANCE
TAP

~
TO OTHER CHANNEL

network C3, R4, C4, R3 provides
RIAA equaiisation to within 14B
between 20Hz and 20kHz. IC2 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-
ridges other than magnetic, R2
should be adjusted to suit the manu-
facturer’s loading recommendations,
and R1 should be selected to give
the required a.c. gain. A second
switched input is provided for con-

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 a]l signal leads longer than 2 or
3 inches.

The prototype was built on Vero-
board and gave excellent results
with negligible hum, noise and dis-
tortion, even with 3 volts of ripple
on the power supply.

M. W. Clarke,
Princes Risborough.
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LIGHT OPERATED SWITCH AND MOTOR DRIVER

THE purpose of this unit is to
operate a motor when light
stops falling upon the light depen-
dent resistor. When light is falling
upon the ORPI12, it conducts and
the gate is at “0” in positive logic.
One of the gates is kept permanently
at “1” by R1 and therefore since it
is a NAND gate, the output is “1”.
The second NAND gate acts as an
INVERT gate by having one of the
inputs kept at “1” permanently,
therefore the output is at “0”.

The ic. is a DTL 930 which
needs a supply of 5V and this is
achieved by using a Zener diode of
51V with a rating of 400mW, in
conjunction with a 22 ohm resistor.
This output is fed into the base of
TR1. The base emitter voltage is
kept at 06V by R4 and the base
emitter voltage of TR2 is kept
at 006V by RS. This resistor also
drops the voltage for TR3 and pro-
vides base current. '

TR3 supplies the current to drive
the motor and lamp. R6 keeps the
current to below the Ic max. of
TR3. VRI1 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
TRI,

With no light present on the
ORP12 one of the inputs to the
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R3

220

=+ s
& (00mA

=]

6V 150mA

02

Fig. 1

“ln

first NAND gate is at and
the other input automatically be-
comes “1”. An output of “0” is
produced and this is fed into the
second NAND gate producing an out-
put of “I1” which is fed into 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 LPIl. Due to
greater ourrent consumption of the
motor the more the bulb light

diminishes the faster the motor
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
by connecting the base of TR1 to
the output of the first NAND gate.

P. V. Saduikis,
Leeds, Yorks.
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Videomasler
urge allgood eleclironics
enthusiasls lo play the game

The best thing about the Videomaster In detail . . . The Videomaster Mk. Il has eleven
Home T.V. Game MKk. lll is that the sheer integrated circuits. ... four traqsistors e
pleasure of buildingitisimmediately followeg ~ /évendiodes .. . iseasytobuild . .. withno

. ) i alignment necessary because with ready-built
by the excitement of playing three fascinating an% tested transistorized UHF modulator, is

games. complete with all parts . . . including fully
The famous Videomaster is now drilied and prepared p.c.b. . . . handsome plastic
availabie for you to make. It plugsinto any box ... controlleads . .. complete step by step
standard UHF 625 line TV set, and it shouldn't gssemb'y i”St:jUC“OI”S . .- RunsonaPP7 9volt
f attery . . . and has logic and analogue “state
R youlanGe s aiSRToeS AT RN of the art” circuitry all with National Semiconductors
CMOS devices . . . with full specification.
POST TODAY TO: Thecost?Only £19.95 (+ vaT)
'.___.____________ e A e | e e T e
Videomaster Ltd
119/120Chancery Lane, London WC2A 1QU
Please send me . {insert no.) Videomaster Mk. Ill kits at £21.55 ea. inc. VAT.P & P

}enclose my cheque/money orderfor €. . . .
Tick if VHF Modulator required [_] -£1extra

NAME
ADDRESS

PES
ALLOW 14 DAYS FOR DELIVERY Aeg. No. 1115532

[ G N S e
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FANTASTIC OPPOR- | CARASiwecs TANTALUM BEAD
sopf, 30/50v 5 g 12|19 ke 25 L
pF, P | 0-22u, 35V 1p
TUNITY to stock up | 10000f. 3050v 5tor 12 | g.47n. 35V 1
i 3 -047pF, 30/ for 12p | 2.2u, 38V 11,
with  quality com o-sarl sasov B A FEREM 2z
0-1uF, 50! each 9p | 104, 16V 1
ponents at slashing 1o, 25v 1o
224, 18V 15p
price reductions. Avall- 7u.€-3v 150
bi t th i ELECTROLYTIC—P.C. - -0 i
10001, 168V P
able at these prices | rooou 1s: -
2204, 25V
for ONE MONTH only— [ 2027 10p e o
10u, SOV ep | VERO CARDFRAME SYSTEM
10u, 25V 7p | Case KMV1F £11-50
orders recelved after 15 MARCH may be refused. | 0. 25y, | Lo T S F
8in Module, K8VIF £2-40
4in Module, KaVIF £1-60
2in Penel. F2v1: 65p
DISCRETE T.T.L. I.C.» TRANSFORMERS 1In Panel, F1V1 80p
B8c182 10p | 7402 | 10p | 25-0-25V at 4A £8:00 | ELECTROLYTIC—AXIAL Plug, 19124/S831 s0p
8c184 10p | 7404 10p | MTI02AT £3-20 | 22001, 10V 2 tor 25p | Skt., 19125/SF31 T0p
BC213 12p | 7410 10p | MU123AT £10-15 | 15001, 16V 2 for 25p | Card Handies 10 for 80p
ZN2219 230 | 7420 10p | MT206AT £4-20 | 1504, 63V 2 for 12p | Veroboard (panel) E100 750
ZN2484 32p | 7430 10p | Al Transformers post free! 100, 83V 2 for 12p | Veroboard (modute) M28/19012 70p
ZN2905 270 | 7473 20p 100u, 25V 2 for 120
ZN5459 33p | 7475 20p 100u, 10V 2 for 10p
MPSLOM 20p | 7476 20p | PLUGS AND SOCKETS 50u, 15V 2for 8p
MPSLS51 20p | 7489 £1-80 | Cannon LNE-11C £2-38 | 47u. 25V 2for $p
MPSUS7 a2p | 7433 36p | Cannon LNE-32 £1-84 | 22u. 10V 2for 80 | qesisTORS
ZTX300 13p | 74121 25p | Cannon 3-11C €5 Single. 100k Li 22p
ZTX501 p | 74122 40p | Cannon 3-14 20p Tandem. 100k Lo @ dB) 70p
74123 50p | Cannon 5-11C £3-32 Fixed, Metal Oxide § 1*’
74150 £2-00 | Cannon 5-32 ﬂ~7l POLYESTER (€280, C281, etc.) Fixed, Carbon Film iW [
LINEAR /s Jack Skt. Stereo 0-022u (C201). 250V S for 10p | Multiturn Carmet Presets 750
CA3046 60p '/« Jack Plug Stereo (Metal) 509 0-033u (C281), 250V S for 10p | Single Turn Cermet Presets sp
FET-MOPA £2-30 3-5mm Jack Skt. 8p | 0-33u, 250V S tor 25p | Single Turn Carbon Preseta L
LM318 £2.00 | CMOS 1.C.o McMurdo RS8 20p | 0-47M, 250v S for 28p
MC1306P 33p | MC14011 18p 0-68u, 250V 5 for 25p
MFC40008 80p | MC14018 485p 00154, 250V 5 for 20p
ZNA4E £1-00 MISC. 0-022u (C280), 250V S tor 20p
709 Np V.U. Maters (MInimix-8) £1-20 | 0-033u (czso) 250V S tor 20p
710 36p Minimix-8 Complete Kit  £40:00 | 0.047y, Stor 20p | WIRES AND CABLES
741 200 | pioDES o<oeau. 250v S for 20p | UR 202 Coax. (White} (3
741SCP £1-90 | )N1g4 3 tor 10p 0-1u, 250V S for 20p | 7/0-2 small screened cable ép
748 42p | 1GPT #p | PANELS AND PCBe 0154, 250V S for 20p | HOOK-UP WIRE:
555 48p | iS50 10p-] PE Minisonics EAQO8 £2-80 | 0-220-22u. 250V Stor3Sp | 25 PAIRS., 24 S.W.G. solid,
INSOOY 3p | Minisonic PSU, EAD11 £1.60 | 0-33u, 250V 5 for 35p | with P.V.C. insulation
IN40O7 10p | Minimix-6 composite £2.00 | 0-47u, 250V 240r 25p | 36 x 7/0°2 all colours differsnt
ZENERS IN5401 12p | Minimix6 front panels 0-68u, 250V 2 for 38p | (stranded)
All voltages (400mW) 8p | Bat148 20p ready snodized & prlnlod £4-18 | 1.0y, tubutar each 24p | (Prices per metre)

DEPT. PE. P.O BQX 3 TEAMS MAIL ORDERONLY C W O MlNltum’
ST. NEOTS, CAMBS
PE19 3JB s

42 x 42mm meters ImA, 10mA,
FREE Brochure ; — 100mA, 500mA, £2:76. 16p P. & P.
1. ,,-3-\“‘"‘;“' it 60 x 45mm mecers S0uA, 100uA,
A 4
on New K l ' s N\ ocincoasustnes 500u:A and ImA YU meter, £2°92.
i HHpP. & P,
Whether professmnal, Edgewise meters 90mm % 34mm
student, teacher or amateur, ImA, £340. 16p P. & P.
the field of electronics can open 4fin x 3}in METER. 30 A
an rid for vou 50uA or 100uA, £3.85. 16p P,
[ e it V MULTI-
Send 15p to cover postage FETER
TAPE e
RECORDER \ Model ITI-2
LEVEL “ 20,000 ohm/
METER volt, £6-90.
- 26p P. & P.
CROFTON don't just sell kits, we offer you a technical S00uA, 80p. 10pP. & P, g
back up Service 10 ensure your success
The following 1s a selection of some of the more popular kits -
*  Mullard CCTV Camera CARDIOID
* PE CCTV Camera DYNAMIC
* Mistral Digital ‘Clock (Kit £12-50 Inclusive) MICROPHONE ’ \”J
* Electronic Ignition
Model UD-130. Fre-
KX Sound Operated Flash quency response 50. | 3 WATT STEREO (i + If)
* PW Tele.Tennis Game 15.000¢/s I edance PER CHANNEL
*  UHF Modulator s st s
W Bench Power Supply Dual 50K and 600 ohms, AMPLIFIER
* Wobbulator £7:50. 26p P, & P, £4-30. 16pP. &P,
* All ETI Top Projects
* Many of the Elektor Projects

All above prices include V.A.T. LARGE S.A.E. for List No. 12.
Special prices for quantity quoted on request.

CROFTON ELECTRONICS LTD M. DZIUBAS

Dept "E 124 Colne Road.Twickenham,Middx O1 898 1569

NOTE PCBs for most published projects available to order

158 Bradshawgate « Bolton ¢ Lancs. BL2 IBA
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DIGITAL GOMBINATION LOCK

THE flip-flops (Fig. 1) have their
outputs connected to the clear
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 0. This resets
the next stage and so on to flip-
flop 4 (IC2b). With the Q output of
IC2b at logic 0. 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 l-pole 12-way
switch and S3 is pressed. The
two NAND gates eliminate switch
bounce so that the flip-flops do not
fire twice. If a number is entered
twice its corresponding flip-flop will
set all the flip-flops after it. If an
unallocated number is entered then
the alarm will sound, and can only
be stopped by pressing the reset
button, which also clears all the
flip-flops.

N. M. de Smith,

London.
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AUTOTONE MK 2

6V

Ri—10

8 = 03
5
13
]
o
SNX13 S SN7490 F_4

|

3
Fig. 1

THE circuit in Fig. 1 is similar
to the Autotone published in
PE. about a year and a half ago.

The ring counter has been re-
placed by a triple i.c. system. An
SN7413, R1 and C1 forms an oscil-
lator which then drives a 7490
decade counter. This then feeds a
7442 decoder which sequentially
pulls zesistors R1-10 to earth. The

frequency of operation of the
astable {TR1 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
10kf2. An absence of one of the
resistors provides a break in the
sequence,

TR3 provides an output suitable
for driving a loudspeaker. It must
be borne in mind that the sequence
of notes 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.

[ ==

PEAK LEVEL INDICATOR

continued from page 204

When the negative voltage at TR:l’s base dis-
appears TR1 and TR2 revert to their quiescent state;
but TR3/4 will remain cut off (D2 “on”) until C2
has charged to about +1V via the IMQ resistor.

CONSTRUCTION

All components are standard items and they may
be accommodated on a printed circuit board measur-
ing only 6'5 X 4cm (stereo version). The board
layout and printed circuit pattern for the stereo
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-
ing the value of R7:

R7 = Supp;)(/) volts kilohm

The current 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-

240

proved upon, if required, by modification of com-
ponent values around TRI1.

As mentioned earlier, the gain of the first stage
is determined by the ratio R2/R1, 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
TR1. But a decent BC107 will allow for a con-
siderable increase in the value of R2, with a
commensurate increase in overall sensitivity., To
determine -the optimum value:

1. Replace R2 with a 1M(Q 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 R1 (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.

2. Replace the 82V Zener diode with a lower volt-
age type (minimum value equal to the voltage at
TR1 collector plus 1-5V): 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 40mV. *
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I SUPERSOUND 13 HI-Fl MONO
AMPL'F[ER A superb solld state audio

amplifier. Brand  new
components throughout.
5 8ilicon transistors
plus 2 power out-put
transistorsin push-pull,
rectifica-

13 watts r.m.s.
% ohms. Frequency
response 12Hz. 30KHz
=+ 3db, Fully integrated
pre-amplifier  stage with
separate Volume, Bass boost and
Trebie cut controls. Buitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40inV for full output. Bupplied ready built and
tested, with knob-. escutcheon panel, Input and output
plugs. Overall size high x 6* wide x 7} deep.
AC 200/250V. PRICE £15- 00 P. & P. 83p.

DE LUXE STEREO AMPLIFIER
A.C. maine
200-240 v.
Ueing
heavy duty
fully isola-
ted mains
transform -
er with full
wave rectl-
fication
ghing ade-

ate
smoothing with ncgllglble hum.
Valve line-up:-2 X ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble controi, giving bass and treble boost and
cut. A dual volumecontrolisused. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear of the chassia.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback in a carefully calculated
circuit, allows high volume levels to be used with negligible
dlatomon Bupplied complete with knobs, chassis size
11"w 4°d. Overall height including valves 6°. Ready
buiit s.nd tested to a high standard. 212-50. P. & P. 95p.

ALL PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four awitched fully smoothed D.C. outputs giving
6v. and 7{v. and 9v. and 12v. at 1 amp on load.
Fittedinsulated output terminals and pilotlamp Indicator.
Hammer finlsh metal case overall size 6 X 34 x 21°.

Dedybulltand  price £6-35. P. & P, 85p.

tested.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1.30 yd.length. P. & P. 35p
per yd. (min. 1 yd.). B.A.E. for samples.

HARVERSON’S SUPER MOXO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms, Output approx. 85 watts,
Volume and tone controls. Chassis size only 7in. wide
X 3in. deep X 6in, high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested wllh good quality output transformer,

& P.85p. BARGAIN PRICE £5'00

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v,
Becondary combinatlons 0-5-10-15-20-26-30-35-40-60v.
half wave at 1 amp, or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. 8ize 3in. long X 3}in. wide X 3Jin.
deep, Price £2.75. P, & P. 76p.

MAINS TRANSFORMER. For power auppliea.

Pri. 200/240v. Bec. 9-0-9 at 500 mA. £1-35. P. & P. 35p,
Pri.200['240v. 8ec.12-0-12at 1 amp. $1-50. P. & P. 55p.
Pri.200/240v. Sec. 0-10 at 2amp. £2-20. P. & P. 70p.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Quitar, etc. and suitable for
use witb valve or transistor equipment. 9-18v.
battery or from H.T line 200/300v. Frequency
response 15Hz—25KHz. Gain 26dB. Solid encap+
sulation size 1§° % 13* X 3". Brand new complete
with Instructions. Price £1°50 P. & P. 15p.

STEREO-DECODER SIZE 2" x3”x 4"
Keady bullt. Pre-aligned and tested.
Sens. 20-560mV for 9-16V neg.
eartb operation. Can be fitted to
almost any FM VHF radio or tuner.
8tereo beacon light can be fitted if
required. Full details and ip-
structiona {inclusive of hints and tips)
supplied. £6'25 plus20p P. & P.
8tereo beacon light if required 45p
extra.

QUALITY RECORD PLAYER AMPLIFIER MK. I
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier, Separate Bass, Treble and Volume controls
Complete with output tran!lormer matched for 3 ohm
speaker. Size 7in wide X 3in deep X 6in high. Ready
built and tested. PRICE £8-50. P. & P. 80p,

ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £7:75. P. & P. £1-00.

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio at
this Low Introductory Price!

Designed and styled to match our 10 + 10 amplifier
but will suit any other staundard stereo amplifier.
The design incorporates the very latest circuitry
techniques with high-grain, low noise IF stages.
Automatic frequency control to *‘lock on'’ station and
prevent drift. 1C sterec decoder for maximum stereo
separation. L.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate size 12}in wide
X 8in deep by 21in high. BSupplied ready built, fully
tested and fully guaranteed. AC mains ‘200/2‘0\' {not
available in kit form).

Special Offer for 1 month only £25-00 4
£'20P. & P.

LATEST ACOS GP91/168C mono compatible cartridge with
'./o atylus tor LP/EP/78 Universal mounting bracket.
-76.

CEBAHIO STEREO CARTRIDGE. Universal mounting
brackets and '.urnover s'.glns 70mV per channel output.
ONLY £2-06.

SONOTONE STAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Bapphire 78.

ONLY £2-62, P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. £3-18. P. & P. 18p.
LATEST ORYSTAL T/O STEREOICOMPATIBLE
CARTRIDGE for EP/LP/Sterco 78. £1.98. P. & P. 18p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only £1-75. P. & P. 18p.

SPECIAL OFFERS

Mullard LP1158 RF-IF Double Tuned Amplifier Module
for nominal 470kHz. S8ize npprox 2% % 1} X3

HARVERSONIC SUPER SOUND
10 4+ 10 STEREO AMPLIFIER KIT

A really nrs'.-clus Hi-Fi stereo Ampllier Kit. Uses 14
transistors Including Siticon Transistors in the firat five
stages on cach channel resulting in even lower noise
fevel with imnproved sensitivity. Integrated pre-amp wlith
Bass, Treble and two Volume Controls. Buitable for use
with Ceramie or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions included.
Outputstage for any speakers from 8 to 15 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts—no extras to buy. Bimple step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief specifications: Power
output: 14 watts r.m.s. per channel into 6 ohms. Fre-
quency response 3= 3dB 12-30,000 Hz Sensitivity: better
than 80mV into 1M Q. Full power bandwidth: I 3dB
12-15,000 Hz. Bass, boost approx. to 4 12dB. Treble
cut approx. to —16dB. Negative fecdback 18dB over
main amp. Power requirements 35v. at 1:0 amp.
Overall8izc 12°w. x 8°d. X 21"h.

Fully dctailed 7 page construction manual and parts
list free with kit or send 25p plus large B.A.E.
AMPLIFIER KIT . £15:00 P. & P. 85p
(Magnetic input componenu 33p ex'.ra)

POWER PACK K]T £25-35 P.& P. 85p
CABINET 25-36 P. & P. T5p

Special offer — only £24 if all 3 units ordered at
one time including P. & P.

Full after sales service
Alsoavailable ready built and tested £32-50. P, & P, £1-00,
Note: The above amplifier is suitable for feeding tewo mono
sources into inpute (e.g. mike, radio, twin record decks, efe.)
and will then provide mizing and !ndlnq Jactlities for ‘med-
tum powered Hi-Fi Discotheque use, ete,

7-8V 4 earth. Brand new pre-alj Full ificat
and connection details supplied. £2:50 + P. & P. 12p.

Pye VHF/FM Tuner Head
covering 88-108M/Hz.
10-7M/Hz IF output 7-8V +
earth. Supplied pre-aligned,
with (gang) full circult dia-
gram and connection details
supplied. Beautlfully made

with precision-geared FM and
323 Pf + 323 P{ AM Tuning |
only £3:50 + P. & P. 35p. = .

PRECISION MADE

Push Button Swltch bank, 8 Buttons giving 16 8/P C/O
interlocked switches pius 1 Cancel Button Plus 3 d/p cfo.
Overall size 5° X 2!* x 1°. Supplied complete wlth
chrome fnished switch buttona 2 for £1.50 + 10p. P, & P.

HI-Fi LOUDSPEAKER SYSTEM Mkll

Beautifully made simulated teak finish enclosure now
with most attractive elatted front. 8ize 164” high X
10}* wide x 9 deep (approx.). Fitted with E M.1.
Ceramic Magnet 13° X 8° bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (state which).

OURPRICE£12-50 each. Carr.£1-60
Cabinet Available Separately £7-50. Carr. £1.20.

Algo available in 8 ohms with EMI 13* X 8° base
speaker with parasitic tweeter $11-00, Carr. £1-60

LOUDSPEAKER BARGAINS
5in.30hm81-45,P.& P.35p. 7 X 4in.30hm £1.-68,P. & P.
48p. 10 X 6in. 3 or 15 chm,£2-50, P. & P. 75p. E.M.1.
8 X §in.3 ohm witb high lux magnet 82+06. P. & P. 50p.
E.M.I. 13} X 8in. witb high flux ceramic magnet with
parasitic tweeter 3. 8 or 15 ohm £4-12, P. & P. 85p.
E.M.I. 13 x 8in 3, 8 or 15 ohm with inbuilt tweeter and
crossover network £5-50, P. & P. 95p.

E.M I.tweeter. Approx.3}°. Avmlahlcﬂorﬂorla obms,
£2.00 + 25p, P. & P.

“POLY PLANAR" WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAEKER

Slze 113° X 144§* x 1.%* deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Responsc 40Hz-20kHz. Can be mounted on cellings, walls.
Bend S.A.E. for details. Oniy #7-88 each. P. & P. 70p.

Now also svailable 8°, 10 waits r.m.s. 20 watt peak
40 Hz-20,000 Hz. Overall deptb 1°. 1deal for BHi-Fj or for
uec in cars. £5'18 4 40p P. & P.

3-VALVE AUDIO
AMPLIFIER HA34 MK IL
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated beavy gauge metal
chassis, size 7§°w. % 4°d, X
41*h. Incorporates ECC83,
ELS84, EZ80 valves. Heavy
duty, double wound mains
transformer andoutputtrana-
former matcbed for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative fecdback line. Qutput 4} watte, Front
panel can be delached and leldu extended for remote
C with knobs, valves, etc.,

wired and tesled for only 2475, P. & P.8 5p.

HSL “FOUR” AMPLIFIER KIT. Simliar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, ete. £8-50.
P. & P. 85p.

10/14 WATT HI-F1
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS84s in push-puil.
Buper reproduction
of both musi¢ and
speech, with negll-
giblehum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Pully shrouded section wound output transformer to
match 3-15 0 speaker and 2 independent volume controls,
and separate basc and trchle controls are provided
giving good 1ift and cut. Valve line-up 2 BL84s, ECC83,
EF36 and EZ80 rectifier. Simplc instruction booklet
25p X BAE (Free with parts). All parts sold separately.
ONLY £12-00, P. & P. £1:25. Also available ready bullt
and tested £16-50. P. & P. £1-20

SPECIAL OFFER
Limited number of the latest BSR CI41R1-Auto/Manual
changer de+luxe. Lightweigbht tubular arm cue-ing lever
hias compensator £14:00 + £1-10P. & P

OUR PRICES INCLUDE VAT AT
CURRENT RATES

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Prices and specifications correct
ot time of press. Subjectto
afteration without notice

HARVERSON SURPLUS CO. LTD.

(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985

4 few minutes from South Wimbledon Tube Siation

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE:P. & P. CHARGES
QUOTED AFPPLY TO U.EK. ONLY.
P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA.
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TRAMPLS

&= HETTRONGS LV WINBSOR

NEW PAST SERVICE,LOW PRICES.
MONEY BACK IF NOT SATISFIRD,
ALL BRAND NE¥ TOP GRADE FULL
SPEC DEVICES,CALLFRS WELCOWE
NEW CATALOGUE LIST FREE SAE,
BARCLAYCARD & AL‘CESS BY POST.

'58-60 GROVE RD.
WINDSOR, BERKS SL4 tHS.

ADD
AUD

ALL OTHER PRICES
T*DEFTS )

IC’s  Low PRICES

FAST SERVIGE

703 RF/IF  26p WC1303  £1,50
DL707 COM.ANODE & 709 TO99  22p* wmC13lo  £2.20
DL704 COW.CATH. 709 DIL 14 28p* MC1312 SQ £2,50
D 0.3" 0-9dp 85prea. 710 DIL 14 3ipe WC1318 (2,50
747 JUMBO 0.6» Ca 723 Regul'r 45p* %C1330 75p
‘ ’ LED DISPLAY 741 DIL 8  21p* MC1339 £1.,40
L £1,89% 241 DIL 14 31p* wC1350/1/2 75
i 3015F 0-9dp ¢1.20% P Ji/2 p
741 TO%9 31p* wC1466 /9 €3
DL33 MINI 3 DIGIT 2 2x741 e

& WAGNIFIER £1,25+ 40 22741 67p% MFC4000 4% 49p
ooy . 748 DIL 8  27p* NE536 FETOPA ¢2*
TUBE £%= 7805 5V £1.25* NES540 £1.10¢
LEDS red [2P. i 658 w352 fie i
re 3 7815 18V €1.25* NESS5 TIMER 42p*
7900 Series (2* NES556 2x" 88p*
209 STYLE OR 0,2" NO CLIP 12p* 76013 8% AF 75p NE560 PLL €4.00
TIL209 or 0,2"RED & CLIP l4p* CA3n46 54p NES61 PLL ¢4,00
GREEN LARGE/SYALL & CLIP 19p* CA3048 €2  NES62 PLL ¢4.10
ORANGE LARGE/SVWALL & CLIP 19p+ CA3054 €1,50 NES5613 £2.25
ORP12 57p* 2N5777 33ps TEcl2 s0p* ICLBO3B SGEN £3* NESE5 £2,50
DIGITAL CLOCKS MM5316 ¢5* e e 185

W¥5314 £3,3g¢ MM5311 g5e ; e 2
A R LM304 0-40V £3% SN72741 741 21p+
b PCB 1 L¥308 Hi Bo 95p* SN76860 IF 75p

CAPACITORS
CERAMIC 22pf-0,1luf 59v 5p.

Lu309K 5V ¢1,75%
L4372 IF £2.00

SN76611 IF ¢1
TAD100 &IF ¢2

ELECTROLYTIC:10/50/100 uf in L4377 2x2¥ €3  TBABOO 89p
25V 7P. 50V 9p. 2uf/10V 6p. L4380 #0745 B9p TBAB10 7WAF 99p
1000uf 25V 18p.200/500uf 9p, LM3s1 £1.50  TBAB20 75p
POTENTIOMETERS LIN/LOG 14p. L43900 40PA 63n* ZN414 RX 98p
PRESETS 6p. RESISTORS 1iP ea
HEATSINKS: TO5 ® TO18 5p* TV4 15p* 1qn TTL
TV3/T03 15p"EXTRUDED 4" 4Y1  29p* 7474 29p*
SYITCHES:SPST 18p,DPDT 25p. 7400 11p* Gl 29rt
DIX PLUGS ALL 12p ,SOCKETS ALL 9p 7401 ~ 13p* A
7402 13p* 7491 73p*
ALI CASES ABS/AB7 50p.AB13 65p % 7404 15p* 7492 13p+
TRANSFORMERS 1/1A 6 or 12V £1,50* 7410 13p* 7493 39pe
7413 29p* 7494 16p*
TRAMPUS FULL SPEC PAKS ALL £1 ea 7420 13p* 7494 74p*
PAK A 1N 3ED LEDS our choice £1# 7430 13p* Geh it BT
PAK B 5 741C OP AP 8 PIN  ¢1+ 7440 13p* e Ol o
PAX C 4 2Y3055 £1+.D 12 BC109c1* 7441 sape 74123 65p*
PAK E 10 BC182 ¢1.F 11 2N3704 t1 7447 sape 74141  6d4p*
PAK G 8 BFY51 ¢1%.if 9 2N3819et! 7470 26p* 74173 £2°
PAK J 8 2V30n53 £1*.K 40 1N914 £l 7472 24p* 74174 £1*
NEW PAK 4 PLASTIC 3055 90w ¢1s 7473  29p* s Sene

TRANSISTORS 4Ll FULL sm' ‘M,,,W,

PRICE EACH:- NATCHING 20p*  DIOD

AC127 & 128 1lp*  INS,BUSH SET 6p* ol # mgl GERMANITM  Sp
AC176 9p* TIP29 & 30 43p*  1N4001 1ASOV & 1N4002 5p+
AC187 & 188 1lp* TIP3l & 32 54p* 1N4004 6p* 1N4QO7 9p*
AD149 45p*  TIP4l 68p* 1N4148 % 1N914 SILICON 4p,
AD161 & 162 33p* TIP42 74p*  ZENERS BZYS88 400m¥ 9p.
BC107 8p* TIP2955 99p* ZENERS 13iW 17P,Z1Jnoisetl
BC1078 12p*  TIP3055 67p*  BRIDGE RECTIFIER 1A50 18p
BC108 8p* T1843 UJCT' 32p 1A400V 25p, 4A100V 45p
BC108B 12p*  ZTX107/8/9 1lp 7

BC109 9p*  2TX300 %304 20p SCR’s TRIACS
BC109C 12p*  2TX500 &£504 42p SCR's TAG1/400 1A400V 50p*
BC147/8/9  9n  2N706 & 708 lipe  j.eco 38p‘/1A 00 Trns
BC157/8]9  12p  2N2646 UWJT 38P%  ¢y66p 44400y SCR ONLY 47p*
BC167/8/9  12p  2N2904 & 5 20D*  qprsc SC146D 10A400V (1%
BC177/8/9 ~18p  2N2926broyg 9p TRIAC DISCO 16A400V ¢1,75*
BC182/3/444L10p  2N3053 16p*  pIACS:STZ 20p.BR100  25p
BC212/3/4A4L12p 2N3054 42p*

8CY70/1/2 1Gp* 2N3055 115% 37p* ver\

BD131 & 132 39p*  2N3055 RCA  60D*  35n1Ng 28,eFACE CUTTER49p*
BFRE8 250V 35p  2N3702/3/4/5 9p  cppppcrap 0.1 PITCH VERO
BFY50 14p* 2N3706/7/8/9 9p 21"'x5" 32ps 2} x3{" 29p*
BFY51 14p* 2N3710 & 11 10p 33"x5" 37p* 3{"x3i" 32p*
BFY52 & 53 14p* 2N3819E FET l4p 31"x17" £1,70%

BS¥19/20/21 16p* 2N3820 FET 40p 33"x17" PLAIN 0.1vc1,06%

+  2N3823E FET 16 EITSQEI VD= 9190
4J2955 TO3  75p B DIL BREADBOARD 6x4" ¢2¢
WJE2955 9ope 2N3904/5/6 15p el
MJE3055 670"  2N4289 min{ 31p
“pU131 PUT 49p  2N5457 TET 45p

pen Ukl

DALO ETCH RESTST PEN 69p*

cmos

NEW OTOROLA

LOGIC

CD14533 ¢2.35¢

FEC ETCH PAK 500gm  89p*
CD1000  15p*  CD4078  73p* 6x4" COPPER BOARD  50p*
€D4001 :gp: gg:;:g ;zl, : PCB KIT 3 ITEMS £29
0 ispe CDANd® 450+ CASSETTE MECHANISM €8 & AStl2
cpani1 17p*  CDA054 94p* TGS GAS DETECTORS 308etcf2*
€b4013 45p%  €CD4055 €1 e
cofore.) i3p:  CBjIROCCSERR diLs och eis
€D4017 p p*
CD4018  82p* CD4n81  17p* ;’ggxgg“" NYLON
cna02z  77P°  CD4510 £1.19* BPIN 12p*
Cb023  16ps  CD4511 ¢1.90e 1APIN 130T16PIN 14p
CcD4024 63p*  CD4528 €1.10* SOLDERCON PINS: Y
cp4o27  45P*  CD4558 £2,35¢ 100 65p"1000¢3.50%

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you went pramotion. & beller Thin helpful guide to success shouid be
higher psy> “New Dpportunities’” \howl read by cvery ambitious engineer

you how to get them through s low-cost Send for this helpful 76 page FREE book
home study course There are no books to now. No obligation and nobody will call on
buy snd you can pay-as-you-learn you It could be the best thing you ever did

EENESCUT OUT THIS COUPON B EE S =S
6) CHOOSE A BRAND NEW FUTURE HERE!
LP Tick or state subject of interest. Post to fhe address delow.

C.&G. Radio. TV& O €. & G. L! Instatia- O
Electronics. Mechanics tions and Wiring

Practical Radio wund O Rudio Amateurs O General Electrical

Electronics (Tech- Practical TV O  Engineering

natron) CO"?“" Television O Society of Engineers O

Electronyg  Engineer- O Servicing {Electrical Engineer-

ing Computer Electronics 0O ing)

Television  Mainen. O - & O L RudioTV. O piecyicyyinyiations

ance and Servicing Pont Museer General [ nd Wiring

General Radio and [ ;o% Jlasier Genera C. & G. Elecrical
e 1st & 2nd class certs. P A ectrical O

TV Enginecring C. & G. Elecirical O  Technicians (Primary)

Radio Servicing. Main- O Enginecring Practise 4 G. Telcom O

munications
Dept. EPE1S

To ALDERMASTON COLLEGE Reac.!lng RG7 4PF

Also at our London Advisory Office. 4 Fore St. Avenue, Moorgste, London EC2Y
SEJ. Tei: 01628 2T1V.
NAME (8lock Capitals Please)

ADORESS

1enance and Repairs

POSYCO0e
Other subjects Age
Accredited by CAC.C. Momber of A.8.C.C

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Multimeters

The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £68
(inc V.A.T.). There's at least one
which suits your job precisely.

We have a lot of other test equipment too.
‘ Send the coupon and we’ll send you our

complete catalogue.
F--------—----
lPlease send me details of all your test equipment

| vame ..
| 200RESS......oo 1

Eagle International Ltd., Precision Centre, Heather Park Drive, Wembley HAO 1SU
Tel(01)-902 8832

D D D SR GEF BED EED D D G
D EED EED BED BN GES GES G IS G OIS S am

PE

L-------- —-———‘
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. PRODUGT REVIEW

HEWLETT

PAGKARD

THE 3476A /8B DIGITAL MULTIMETER

new, competitively priced, 34 digit, autoranging digi-

tal multimeter has been introduced by Hhewlett
Packard. The instrument is priced at £144 with built
in mains unit or £175 with rechargeable batteries and
charging facilities.

Capable of resolving 0:'lmV dc, 03mV ac., the
multimeter provides an order of magnitude of resolution
greater than standard 34 digit types. This is achieved
b% allowing the half digit to have three possible states:
off altogether, 1 or 0. The first state is used when
reading values such as 2-31, 23:1, 231 etc., the second
when reading 0:1017, 1-017, 10:17, 101-7 etc.,, and the
third when reading 0-0004, 0:0114 etc., the 4 digit there-
fore effectively being used as a fourth digit.

The multimeter can also measure resistance from 1€}
to 1IMQ and has a.c. and d.c. current ranges from
0-3mA to 1'1A and O0:'ImA to 11A 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 multimeter is based
on the well known dual slope integration technique,
all logic functions and analogue switching being con-
tained in an N-MOS i.c. 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
contains most of the precision resistors required in the
multimeter.

The 3476A[B in use

Practical Electronics

March 1976

There is no “set-zero™” control on the front panel as
the control logic incorporated in the main i.c. 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
0:5%; d.c. current 1%; resistance 0:6% (open circuit
voltage less than 4 volts). The a.c. voltage and current
accuracies were 1'5% 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.

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-.
minals 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,
King Street Lane, Winnersh, Wokingham, Berkshire
RG1l1 5AR.

Internal view showing I.c. containing both control logic and
tantalum nitride precision resistor array
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Realilics

A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped

addressed envelope.
technical queries on the telephone.

I’s An Advantage

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.

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 usmg 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,
Camberley,
Surrey.

We regret that we cannot answer any

Engine Analyser

Sir—1! found Mr Biggs's com-
ments (Readout, February issue) on
my article “P.E. 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 rp.m. Similarly the resistors
for engines of less than four
cylinders could be halved to bring
these into line.

If 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

engine. Also for two stroke engines
the factor of § should be removed
from the rpm formulae in the
second article and timing resistors
will be half those for a four stroke
engine to give the same meter
calibration.

To reduce the resistance range of
the continuity meter, the source
impedance of the ohmmeter circuit
must be reduced by shunting the
meter. A circuit is enclosed which

should give a reading of 10 ohms

at half scale. This will result in an
extra 40mA load on the 10V regu-
lated supply but this should not

cause any problems.
D. G. Haley,
Hemel Hempstead.

1500

1000
1300

—0
5-60
0]
—& -0
1300 :
b —0
A
&M
O

Telephone: 0533 769191.

MULLARD INTEGRATED CIRCUITS
DTL

TOWNSEND COATES LIMITED

LUNSFORD ROAD, LEICESTER, LE5 OHH
Telex: 34321

35 WATT AUDIO HYBRID POWER IC

e Only 8 external comp’s

(6 capacitors + 2 resistors)
required.

ALL ORDERS PLUS 45p P. & P. PLUS VAT AT 8%
REMITTANCE WITH ORDER PLEASE

FCH121/RC224. FCH181/RC246 40p each
TTL

FJH141/7440N, FJH151/7450N, FJH161/7451N, FJH171/ 7453N,
FJH181/7454N, FJY101/7460N 12p each
FJJ111/7472N 23p each
FJUJ101/7470N, FJJ131/7474N, FUJ191/7476N 32p each
FJJ121/7473N 34p each
FJJ251/7492N 40p each
FJL101/7441N 80p each

® Dual or single power rails.

® 4-16 ohm load.

® Send s.a.e. for details.
(supplied free with IC)

£6.50. each, including postage etc.
R.L.Automation.11 Fossil Rd.,SE13.7DE.
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SPEAKERS

Baker Group 25, 3, 8 or 15 ohm
Baker Group 35, 3, 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Group 50/15 8 or 15 ohm
Baker Deluxe 124 8 or 15 ohm
Baker Major 3, 8 or 15 ohm

Baker Superb 8 or 15 ohm

Baker Regent 12in 8 or 15 ohm
Baker Auditorium 12in 8 or 15 ohm
Baker Auditorium 15in 8 or 15 ohm

Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion G12/50 8 or 15 ohm
Celestion G12/50TC 8 or 15 ohm
Celestion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm
Celestion HF1300 8 or 15 ohm
Celestion HF2000 8 ohm
Celestion MH1000 8 or 15 ohm
Celestion C03K

Decca London ribbon horn

Decca London C0/1000/8 crossover
Decca DK30 ribbon horn

Decca CO/1/8 crossover {DK30)

EMI 150 13 x 8in d/cone 8 ohm
EMI 13 x 8in 20W bass 8 ohm

EM! 14 x 9in bass 8 ohms, 14A770
EMI 8 x Sin, 10W, d/cone, roll surr.
EMI 6}in d/cone, roll surr., 8 ohm
EMI 8in roll surr. bass

EMI 5in mid range

Elac 59RM109 (15 ohm), 58AM 114 (8 ohm)
Elac 6tin d/cone, roll surr., 8 ohm
Elac 10in 10AM239, 8 ohm

Eagle Crossover 3000Hz 3, 8 or 15 ochm
Eagle FR4

Eagle FR6S

Eagle FR8

Eagle FR10

Eagle HT15

Eagle HT21

Eagle MHT10

Eagle FF28 Multicell. horn

Fane Pop 15, 8 or 16 ohm

Fane Pop 25T, 8 or 16 ohm

Fane Pop 33T, 8 or 16 ohm

Fane Pop 50, 8 or 16 ohm

Fane Pop 55, 8 or 16 ohm

Fane Pop 60, 8 or 16 ohm

Fane Pop 70, 8 or 16 ohm

Fane Pop 100, 8 or 16 ohm

Fane Crescendo 12A, 8 or 16 ohm
Fane Crescendo 128L, 8 or 16 ohm
Fane Crescendo 15/100A, B or 16 ohm
Fane Crescendo 15/125. 8 or 18 ohm

£8:64
£10-25
£14-00
£18-62
£13-75
£11-87
£18:12
£10-00
£16-25
£21-56

£12-35
£15-95
£16-50
£18-00
£26-95
£34-50

£7:75

£9-50
£13-50

£4-95

£32-00
£7-50
£19-06
£5-00
£2-94
£9-00
£13:25
£3-95
£4-37
£6-37
£3-50
£3-44
£4-06
£3-95

£1.75
£6-12
£9.62
£12:31
£15-62
£4:40
€681
£4-44
£9:00
£5-25
£7-50
£8-75
£12-00
£13-95
£17-25
£18-75
£25-95
£34:50
£38-50
£47-50
£57-95

SPEAKERS

Fane Crescendo 18. 8 or 16 ohm
Fane 810 Mk Il horn

Fane 920 Mk Il horn

Fane HPX1 crossover 200W
Fane 13 x 8in, 15W dual cone
Fane 801T 8in d/c. roll surr.

Gauss 12in 200W
Gauss 15in 200W
Gauss 18in 200w

Gooomans Axent 100

Goodmans Audiom 100 15 ohm
Goodmans Audiom 200 8 ohm
Goodmans Axiom 402 & or 15 ohm
Goodmans Twinaxiom 8, 8 or 15 ohm
Goodmans Twinaxiom 10, 8 or 15 ohm
Goodmans 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12PG 8 or 15 ohm
Goodmans 12PD 8 or 15 ohm
Goodmans 12AX 8 or 15 ohm
Goodmans 15AX 8 or 15 ohm
Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goodmans Hifax 750P

Goodmans Sin midrange 8 ohm

Jordan Watts Module, 4, 8 or 15 ohm

Kef T27

Kef T15

Kef B110

Kef B200

Kef B139

Kef DN8

Kef DN12

Kef DN13 SP1015 or SP1017

Lowther PM6
Lowther PM8 Mk |
Lowther Pm7

Peerless KO10DT 4 or 8 ohm
Peerless DT10HFC 8 ohm
Peerless KO4OMRF 8 ohm
Peerless MT225HFC 8 ohm

Richard Allan CA12 12in bass

Richard Allan HP8B

Richard Allan LP8B

Richard Altan DT20

Richard Allan CN8280

Richard Allan CN820

Richard Altan Super Disco 60W 12in
Richard Allan CG15 15in bass

Richard Allen Super Disco 12in 60 watt
Richard Allen Super Disco 10in 50 watt
Richard Allen Super Disco 8in 50 watt
Radford BD25

Radford MD$9

£62-
£14-
£33-
£2-
€5
£9-
£73-
£83-
£110-
8-
£13-
£13.
£20-
£10-
£10-
£5.
£5.
£13.
£15-
£16-
£36-
£40-
<00
<00

95
95
95
50
$0
95

00
00
00

&4
90
90
00
14
75
50
80
95
95
95
50
25

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.

P.A. amplifiers, microphones, etc., by Linear, Shure,

Eagle, Beyer, AKG, etc.
over £10—'‘Hi-Fi

FREE with orders
Enclosures’’ book.

Loudspeakers

Radford MD6 £12:50
Radford TO3 £8-08
Radford FN11 £14-25
Radford FN12a or FN12b £12-95
STC 4001G £6-56
Tannoy 10in HPD £67-75
Tannoy 12in HPD £72-50
Tannoy 15in HPD £92-95
Wharfedale Super 10 RS/DD 8 ohm £15-00
Baker Major Module 3, 8 or 15 ohm each £13-44
Goodmans DIN 20 4 or 8 ohm each £14-75
Goodmans Mezzo Twin kit pair £47:19
Helme XLK 30 palr £1%-00
Helme XLK 35 peir £24-00
Helme XLK 40 palr £35-00
Helme XLK 50 pair £56-00
Kefkit 1 pair £53-00
Kefkit 1l each £48:00
Peerless 20-2 each £17-44
Peerless 30-28 each £24:38
Peerless 20-3 each £26-56
Peerless 50-4 each £40-50
Peerless 3-15 each £17-19
Peerless 1060 pair £56-00
Peeriess 1070 each £46:00
Peerless 1120 each £50:00
Richard Allan Twin assembly each £10-95
Richard Allan Tripie 8 each £16-50
Richard Allan Triple 12 sach £23-95
Richard Allan Super Triple each £28-75
Richard AHan RA8 Kit pair £42:00
Richard Allan RAB2 Kit pair £83-00
Richard Allan RAB2L Kit palr £73-00
Wharfedale Linton Il kit pair £23-12
Wharfedaie Glendale Ill kit pair £40.62
Whartedale Glendale 3XP kit pair £58:00
Wharfedale Dovedale Ili kit palr ©63-12

Hi-FI
ON DEMONSTRATION
in our showrooms:

Akal, Armstrong, Bowers & Wilkins, Castle, Celestion,
Dual, Goodmans, Kef, Leaw, Pioneer, Radfora,
Richard Allan, Rotel. Tandberg. Trio, Videotone,
Wharfedale. etc.—ask for our Hi-Fi price list!
Complete RADFORD range in stock: amplifiers,
preamps, power amps, low distortion oOscillator,
distortion measuring set, etc.

All items guarantesd new and perfect

Prompt despatch
PRICES INCLUDE VAT AND ARE CORRECT AT
8/12/75

Carriage: 50p per speaker (12in and over 75p each).
Tweeters, crossovers 30p eaCh, Kits 80p each (£1:60
palr).
Send stamp for free booklet “"Choosing a Speaker”

WILMSLOW
AUDIO

Dept P.E.

Loudspeakers: Swan Works, Bank Square,
Wilmshow, Cheshire.

P.A., HI-Fi, etc.: 10 Swan Street, Wilmslow.

Hi-Fi, Radio, etc.: Swift of Wiimslow,
5 Swan Street, Wilmslow.

Telephone Wilmslow 29599 (speakers).
26213 (hi-fi, etc.).
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CRESCENT RADIO LTD.

11-15 & 17 MAYES ROAD, LONDON N22 6TL
(also) I3 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
1 ST. MICHAELS TERRACE, WOOD GREEN

LONDON N22 4SJ

BARGAIN PROJECT BOX

A plastic box with moulded
extrusion rails for PC or Chassia
pancls with metal front plate
fitted with four screws (all
supplied).

An ldeal box to give a small
project a professional finish.
SIZE (internal) 81mm x51mm x

28mm.
OUR PRICE 40p. + 8 %.

Phone 888-4474

“CRESCENT” 100 WATT R.M.S.

ALL PURPOSE AMPLIFIER
U.BUILD.IT
We supply the threc modules for you to bulld
this Disco-Group-P.A. amplifier into the cabinet
of your choice.
% THE POWER AMP MODULE
170W r.m.s. sq. wave 300W instantancous peak
into 8 ohm (60W into 16 oum).
% THE PRE-AMP MODULE
Four control pre-amp, Vol. Bass, Treble. Mlddle
controls. Designed to drlve most amplifiers
using F.E.T. first stage.

THE POWER SUPPLY

“s sup_p!led complete with the mains transtormer,

10in Bohm DUAL
\ CONE L/§
Manufactur-
ed by
“ELAC"” to
a very high
standard
these loud-
spealcers are a real bargain.
BPEC:—Bize—10In. Dual Cone
Power—10 Walts. Frequency—
40-12000Hz. 4- 25%. Our price

*75 ea.
1.0. BOCKETS + 8%
D.ILL.
8 pin—13p 24 pin—24p
14 pin—14p 28 pin—28p
16 pin—14p 36 pin—36p

FERRIC CHLORIDE
Anbydrous ferric chloride in
double sealed one pound poly

packs.
Our Price 65p per ib. + P/P +
VAT @ 8%.

MINIATURE RELAYS
Brand new range of Dritish made
relays, slze: 13in X lin % Jin,
All two changeovers with 250V
1:5A contacts and suitable for
fitting on 0-1m veroboard.
Type Voits Current Ohms
27/A 12V 17TM/A 700 Al
21/A 12V 28M/A 430 £1'30
12/A 6V 33M/A 180 each

+ 8%,

MINI LOUDSPEAKERS
2} 80 ohm 60p
23" 40 chm 60p
23" 8ohm 60p

+ 25%.

LOW PRICE TRANSISTORS

BF303B 15p TIP42A 76p
AC142R 25p 0oC75  22p
BC149B 15p AAl2¢  6p

fixing instructlons are supplied and no
technical knowledge is required to connect the
three ready wired modules. A fantastic bargain.
#8750, carr. £1-20. Scnd 8.A.E. for furtber detalls
on this or our ready bullt amplifiers, <4 8%,

12-0-12V 500M/A
240V primary transformer bargain. Approx. size:
60mm x 40mm X 50mm; fxing centres: 73mm.
Our price £1-20. 4 8%.

P.C. ETCHING KIT

This kit contains all that the constructor will need
to etch the circuits of bis own design. Contents:
Plastlc etching dish. Sample copperclad board.
Laminate Cutter. 1 lb Ferrlc Chlorldc. Large
Plastle 8poon. Etch Resist Pen. Full Eiching
Instructions. Complete and Big Kit Value at
£3°75 + 8% VAT.

2in. PANEL METERS

Size 89mm x 40mm

0-60uA —MES 0-100mA—ME13
0-100uA—ME7? 0-500mA—ME14
0-8004A—MES 0-1A —ME15
0-lmA —MED 0-80V —ME18
0-8mA —MEI0 0-300V u.0.—ME17
0-10mA—~ME11 8 meter —MEIS8
0:60mA—ME12 V.U, meler—ME19
‘3 each, <+ 89%.

POWER PACKS

PPl 8witched 3-44-0-74-9 and 12V at JOOM/A
with onfoff ewitch and pliot light. 8ize
130M/M x 55M/M x 75M/M, only 24,

PP? Bwitched 6-74-9V Dattery Eliminator.
Approx. size 2]in x 23In x 3}ln. Ideal for
cassette recorders, 23.25,

PP3 Car converter. From 12V Pos. or Neg. to
= 6:74-9V. Easy to fit and transistor
regulated, £3-90. <+ 8%,

TELESCOPIC AERIAL
Nine sectlon {ully swivelling telescoplo acrlal with
4BA single bolt fixing or two hole fixing bracket.
Fully extended 43", Fully cloged 7*.  Our Price

LC.
EXTRACTION TOOL
Baves damage to valuable I.C.a

ONLY 40p + 8% VAT

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel: Bass, Middle,
Treble. Each channel has its
own sensitivity control. Just
connect the Input of this unit to
the loudspeaker terminale of
an amplifier, and connect three
200V up to 1000W lamps to
the output terminals of the
unit, and you produce a fasci-
nating  sound-light  dlsplay.
(All guaranteed.)

£18°50plue i5p. p. &P +8%.

CABLE LESS SOLDERING IRON
WAHL “iso-TIP*
% Completely portahle.
W Bolders up to 150 jointa per
charge.
% Recharges in fts own stand.
% Fine tip for all types of solder-

ing.
% Only 8in long and weighs juat

o7s.
OUR PRICE £9°75 <+ 8%.
(Bpare bits are available)

500 + P/P + VAT @ 25%.
DENCO TRANSISTOR TUNING COILS

Colls for transistor Buperhets and con-
verters suitable for chassls or BOA base
mounting.

T coils

Blue: Aerial coil with base Input

ng.

Yellow: Interstage R.F. coll with

[ ngs

Red: Oscillator coil for 465Kc/s IF
White: Oscitlator coil for 1-6M/c IT

Rangei T | TR 8T 4T 3T

15~ | 0°515- 1:67-

Mc/s |0 515 | 10:5-
04 |1-345 83 313

Metres| 2,000~ | 580- | 180~ |60-20 | 26-9-5
{750 (184 | ©7

Price. Blue: Range 1 = 88p. Ranges 2-3 = 74p
Yellow: Range 1 = 868p. Ranges 20 = 74p.
Red: Ranges 1-6 = 74p. White: Ranges
1-3 = 4p. + 26% VAT.

Low Voitage Stereo Amplifier
8 transistor stereo amplifier with volume, bass,
balance and tone controls. Approx. 3W into 8 ohm
per channel. Neede a 8/12V d.c. supply and is
complete on a 2}in x 7}in P/c board.
1deal for domestic record players, etc.

A BARGAIN AT 85 4 26% VAT

U.K. CARRIAGE 50p UNLESS OTHERWISE STATED
VAT—AI| prices are excluding VAT. Please add to each item the VAT rate indicated.

* ELECTRONIC
PIANO KIT

* SYNTHESISER
KIT

% ELECTRONIC
ORGAN KITS

There are five superb
Organ  kits
specially designed for
the D-1-Y anthusiast. With
the extreme
allowed In design, you
can bulild an organ to

Electronic

flexiblitty

your requirements, which
wiif compare with an organ commercially buiit
costing double the price.

% Portable organ with 4 octave keyboard, £145-29. * Console organ
with 5 octave keyboard, £250-93. * Console organ with 2 x 4 octave
keyboards and 13 note pedal board, £470-65. * Console organ with
2 x 5 octave keyboards and 32 note pedal board. £680. * Console organ

with 3 x 5 octave keyboards and 32 note
Sound Synthesiser Part Kit. £148. & W/W

edal board,

£960. & W/W

ouch Sensitive Electronic

Plano Part Kit, £110. * 2 speed rotating speaker units, Bass unit £68,

Mid-Range £75, Hi Fi Twin

orns £89.

All components can be purchased separately, i.e., semiconductor
devices, M.0.8. master oscillators, coils, keyboards, pedal boards.
stop tabs, draw bars, key-contacts, etc.
Send 60p for catalogue which includes 5 x 10p vouchers or send your
own parts list, enclosing S.A.E. for quotation.

Elvins Electronic Musical Instruments

Showroom and Head Office, 12 Brett Road, Hackney, London E8 1JP
(Tel. 01-986 8455); 8 Putney Bridge Road, London SW18 1HU (Tel. 01-870
4949); 40a/42a Dalston Lane, Daiston 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 10 a.m. to 1 p.m. Sunday by appointment.

Vacancy for shop assistant with electronic knowledge
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INDUSTRIAL PRICES FOR THE HOBBYIST
ALL *BIG NAME" BRANDED GOODS
SAME DAY SERV'CE
MONEY BACK GUARANTEE
£ £
CDA015AE 0.70 | CD4043AE 0.69
£ | CD4016AE 0.37| CDA044AE 0.62
CA3028A 0.64] CDA0G17AE 0.70 | CD4045AE 0.93
CA3035 1.10} CD4018AE 0.70 | CDA046AE 0.88
CA3046 0.57] CD4019AE 0.37 | CD4047AE 0.60
CA3048 1.40} CD4020AE 0.74 | CD404BAE 0.37
CA3062 1.00{ CD4021AE 0.70 | CD4049AE 0.37
CA3089E 1.60| CD4022AE 0.65 | CD4050AE 0.37
CA30s0Q 1.50| CD4023AE 0.14] LOOST1 117
CDA000AE 0.14{ CD4024AE 0.50 | LO36T1 147
CDA4001AE 0.14| CD4025AE 0.14| LM3091C 1.25
CD4006AE 0.80] CD4026AE 1.14 | TAAB21 1.76
CDA4009AE 0.37| CD4027AE 0.37 | TAAG618 1.14
CD4010AE 0.37| CD4028AE 0.60 | TBA651 1.03
CD4011AE 0.14] CD4029AE 0.75 | TBABOO 0.89
CDA012AE 0.14| CD4030AE 0.37| TBA8B10 1.00
CD4013AE 0.37| CD4037AE 0.63 | TBA820 0.60
CD4014AE 0.70| CD4041AE 0.66 | 741c{Minidip) 0.18
TRANSISTORS (3 3
2N4036 0.43| 40636 0.91
€ | 2N4037 0.35] 40673 0.46
0.15| 2N5296 0.30| BC107 0.06
0.10| 3N128 0.61] 8C108 0.06
2N1711 0.18| 3N140 0.76 | BC109 0.06
2N2102 0.56| 3N141 0.68| BC237 0.05
2N2369 0.10] 40360 0.33| BCY70 0.09
2N2905 0.27| 40361 0.31| BCY? 0.18
2N3053 0.14| 40362 0.33| BCY72 0.09
2N3054 0.30| 40406 0.31 | BFX29 0.26
2N3055 0.36| 40407 0.28| BFX30 0.29
2N3440 0.24| 20408 0.41 | BFx84 0.21
2N3442 1.32| 40409 0.43 | BFX85 0.26
2N3702 0.12| 40410 0.43 | BFX88 0.22
0.12] 40411 1.82 | BFY50 0.18
2N3704 0.16| 40594 0.69| BFYS51 017
2N3706 0.14] 40695 0.69 | BFY52 0.18
2N3708 0.12 0C35 0.35
DIODES/ZENERS t £
IN4005/6/7 0.04f 8ZY88 400mW.
IN/4001/2/3/4 0.03] IN4148 0.15| All vottages  0.06
0A47 05
Terms: C.W.0. Add 10p P/P 8%, VAT Cos/Mos
25% VAT OTHER
Send SAE for comprehensive Cos/Mos List.
ROWNSGEM LTD.
Rosebank Parade, Plough Road, Yateley, Cambertey, Surrey.
Phone No. 0252 671388
THE PROFESSIONAL ORGANISATION FOR THE ‘HOBBYIST
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00000 TECHNOLOGICAL
@000 ® FRECISION PRODUCTS

ELECTRONICS
ROCKWELL 63R—Rechargeable

EXTRA LARGE 12-POSITION DISPLAY WITH
SCIENTIFIC NOTATION

® B8-digit mantissa, 2-digit exponent and 2 positions for
negative mantissa and exponent sign @ 4 functions (+,
~. %, +) @ Fully addressable memory @ Algebraic
logic (enter 5-3 =, dispiay anawer, 2) @ Floating decimal
Enter exponent key for working in scientific notation

® Two leveis of parenthetical operations @ Degree/
radian conversion @Trig functions in either degrees or

DECIMO DiGiTA, Price'tependeal

radians @ inverse functions in either degrees or cLOCK RAD'O au;:‘s’olcf
radians @ Logarithmic  functions (common and §

natural) @ Antilogs (e¥ and 10%) @ y¥ for raising XVA:H; S unique about th;, As ON TV £35 - 50
positive numbers to power @ Factorial ® Square 'FM radig, |y 18 be o

root @ Reciprocal @ Register exchange ® Sign Col

change @ Constant pl @ Automatic constantforall [ (145 & SO, regtyy,) anglp e 9"’5"""9991379 'g{"’ display. yo 4 %
four functions @ Indicator for improper operations 510 suit your tagte, " Tt OFNge giow w,o""’ 1YPOS Of Clogk ra
® Indicator for non-zero memory @ Automatic JUST ¢ th Mmer to adj geg
overfiow/underfiow @ Operates on rechargesble | ® Unique tight emmr‘.::?“ CEig
" o

13
] bngm.

T THESE sypgqp o

> . \ batteries or A.C. @ Deluxe carrying wallet ° ;’lr:;!’es::{"m read from "ml:'m":ter-type orange n 'V"URES
- - R . ng can S the rog uMeraly
=) Wake-to., be dong ¢, ™ and can 76 larpe_ ¢
E n m ﬂ E ON LY 232 3 50 + 8% VAT ® Touch %V'g”g’\:/:;ﬁ?m_ Ockwise or ‘""'c’ockttl.:ecv:?": "'"y An‘;,‘:'
the b 0 Qiv o &-to-m B
y INCLUDING RECHARGER ° SJeepulst"e';car:E;m;t Ve you axtra Minutes 1o 186D withg i
. s of ut

i Lets yoy, ff ragi re-setting |
goto 0 aut i n,

SPECIAL OFFERS $ Etoctronic 15,015, 10 usic, " OMSlCAlly. Adjustapig °]

. g‘mmer switch for far™ that can pe g 80 mins. |

tures 2

7 time disp), et at 10 min

adio features 1 a [
i y bright ute inte,
va 4 ighest 'Ohtness ¢ rvalg,
CASIO fx-101 P ro;f:gus,,';g",";z;‘:gbforg,‘f:y“;;“":'ggnsms,%2':::‘5:“:: circuit
: s ~butt T und Ui
with INDEPENDENT MEMORY AND Siigg TIOUNtad ining oncOMOls. " 1all 0nai range. Cand 30
SCIENTIFIC NOTATION —| @ Precision vemier rur: KnoB. Eront mounted yoy
scale, alsg lignr, 2MiNG slide ry), ume and tone
The NEW CASIO t Ohted point, ule dial with
SCIENTIFIC 101 has the 18 ® Suitciag SN0l for agjeyio %88 ang sccurar oot 9eeniighteg joq
2395578 ¢ ! rtant th uto, ne a 3
se7 el maihy Orift-freq ,,s,sn‘nvv{a.c frequency oom"" bass respong g inous siige
ALGEBRAIC . » monly  used  In o 1101 (A.G.C.) om0 Switch-out 1 D'oc’iol A.F.C) On F iy G
CBM SR4148 12 digit + 2 exp. 39-95 SRR ociontific and ° g:;«'wbincn_ )op_mo'u"',:';lbllvseg signe 2i0n turning Autorﬁ.xfzif,'f,',' In for
ot S B | | R P e e 0
TEXAS 50A 10_,,199" A st 350 = dependent function ® Output jack ‘:°‘9°' F.M. stationg g" line’corg ang no e room.
TEXAS 51A 10-digit + 2 exp. 83-50 = deys. The constant Speaker, 0 accommogate Db'i:"""" ferrite rog a:lle’:’oo’ line-wire
ROCKWELL 51R 8-digit conversion  23-95 | ML} Jorlf oucy eroctnly ® Charcoal gre 1 nal carphone: pijig 5, 107 M. W.
ROCKWELL 63R B-diglt + 2exp. 2999 a R o ot o o Siiver tront, MPaCt resiatant styrgn auxiligry
ROCKWELL 61R &digit 27-50 a versions. @ Entry/ Mensions 4y 124 @ cabinet wigh, Teak finian £
fiﬁc“"“ PR SRR a 1B ohenient o T 2OWeT S0UrCe ALC. 249 volt ‘
CAS10 FX101 sdigit + 2 oxp. 26-90 g«;n:;?lnl mantisss plus U.S.A 2 — JOlts. S0Hz
+ 1 24 - Qit exp. (powers : - =
AT caiaiis 2 ey e ot tan from 0% to +9:A. SFUNCTION 2
The NEW Green VATMAN - "’ma Lo = D'G |TAL FROM
SCIENTIFIC 8-digit + 2 exp. 27-30 ONLY 9 £29 i 50

flow @ Overflow In-

£26 .90 dicated by an “E
sign, locking the cal-

culator @ Green digitron tube and Zsro
ression @ 34mm high, 86mm wide,

Presentation-packed, one of the finest digital
watches avallable at this jow, low price. Full
S-functions showing hours, mins, secs and date.

REVERSE POLISH LOGIC
SINCLAIR SCIENTIFIC S-digit +2

sy
exg:. RSB Tt e " :1: ;‘sgnp\m'da'up 4 Limited supplies. Only £2¢-50 4+ VAT
NOVO! 1 mathematic 9 ormatl functions—4 basic functions,
NOVOUS 4515 B-digit mathematic, chain and mixed operation, constants :ﬂusxvﬁg‘vﬁﬁmymﬂzeva' WIlhbGold
100 step programmable 39-50 :0' c’l‘l’o‘r’\‘. ::‘"""‘;r;':" ;‘:f:r:"‘::'“r'\%"c:{' 9 let and case. Water re:iauonle L:yr%: I;‘u%ez;
un v ue al cu- =
:"?‘\:/'?US 4520 8-digit 2 exp. 4 roll S TG, (invalving| Hecimaif places. kaci 1=ce'. §~::unon operation. Also avellable in
NOVOUS 4525 8-digit 2 exp. 4 roll entitic functione—Trigonometric  and steel. 5 functions. £35-50 + VAT
otk 10005 pmggmmbﬁé g inverss trigonometric functions by de- MICROSONIC Full S-functions. Attractive
A ¥ gree or redian, common and natural oblong face with body-matching flexible bar-
s Ao onversigh | 82130 logeiiibmicy functorasiexpaneristions bracelet. Gold plated or available in staini
NOVOUS 6020 8-digit financial 33:50 with base ‘e’ (exponentials, squares StSel it Ourprice ol “:.53‘ VBAS‘?
NOVOUS 6025 8-digit financial, 100 and powers). Square foots, raciprocals, 0 price) only -
step programmable 59-90 N . Pientry TELON One of the finest and slimmest
NOVBUS 6030 8-digit statistical 38:00 and sclentific notation Tlgatghsas wsmm;lva y‘e: 3"17"?5' Fl:’LL 7;F‘UNCG-
NOVOUS 6035 8-digit statistical. 100 E . Beautifully style: exible bracelet an
step programmabie 5990 :"gt’;.r's". adaptor, i required please casse In satin staintess stesl. Bright L.E.D. display

with 3 sec. hold and fadeout-—hours, mins, secs

(secs displayed with mins!) month and date.
Single-button operation. Itiustrated.

Qur price £45:70 + VAT

w L] { tic P isation for 28, 30 and

31 day months and arrive in beautiful presentation boxes

NOVOUS &5

100 Step Programmabile
The New 100 Step Pro-
grammable Scientific Cal-
Culator. Saves time and
effort with complicated
problems.

This ig truly an

unbeatable machine

@ 8 Digit ® Common and
natural fogs and anti log
® Sine, Cos, Tan and their
inverse @ Reciprocais @
Yx @ x> @ 3 level stack
® n @ Register exchange
® Sign change ® Memory OUR PRICE

oM 2 @ D
vadlaf\mgg\vzr:lon .eq’;e: £43 '50

>

@ 8 digit or 5 digit
+2 exponent @
Sine, Tan, Cos and
their inverse @
Natural Logs, Com-
mon Logs. Antl
Logs @ Square
Root @ Recipro-
cas @ Y™ ex

To: BARCLAY ELECTRONICS oept 4pE

STANLEY HOUSE, 1115, FINCHLEY ROAD, LONDON N.W.11.

All goods tully g d. # not Y d L
undamaged within 7 days.

PHONE CALLS AND PERSONAL CALLERS WELCOME MON-THURS BETWEEN
2 and 5 pm. 01-458 4755

@ n @ Register Ex- chargeable (Recharger + 8% VAT Please 86Nd Me ..ottt e s
change ® Memory included In price) @ Vynyl including

plus @ Store Recall case (tull instruction recnarger withvwithout optionat mains adaptor. | enclose cheque/money order total value
® Sign Change manual).

I you need scientific notation, then the € -~ Including 55p to cover packing.
NOVOUS 4525 is your answer. 8 digit + 2
exponent 100 step programmable + 4

roll stack and everything else the 4515
- has.

ony £12-50 4 g% var Sy Seihoiey o

Full one ycl(r) mlnnfllccéuur'- guarsntee

@ Algebraic Logic

NAME

ADDRESS

1 year Manufacturer's Guarantee
CBM mains adaptor. Please add
£2-50 to total Please add 8% VAT to all prices
except Clock/Radio

“ D S GENS NS GERS GERG SENE Sphm GEER GERS @

\-————————-————-——'
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RETURN OF POST MAIL ORDER SERVICE

NEW BSR HI-Fl AUTOCHANGER

STEREO AND MONO
Plays 127, 10” or 7” records
Auto or Musnual. A high
n lity unit backed by BSR

y with 12 months®
|uluntas AC 200/250v.

Bizs 184 x 1l}in.

Above motor board 3lm
Bslow motor bosrd 2§in ‘ I 0' 8
With STEREQ/MONO CARTRIDGE

Tubular Arm & Cueing device

PORTABLE PLAYER CABINET £4-95

Modern desikn, Size 18~ x 15” x 7” rexine Post 45p.
covered. Large Iront grille. Hinged Lid. Chrome

fittings. Motor board cut for Garrard or BSR

deck. Few only. in red and black

HEAVY METAL PLINTHS

With P.V.C. Cover. Cut out for most £5 .95

B.S.R. or Garrard decks. Silver grey
finish, Model A, Size 12§ x 141 X 7}in.

E

sron 78p.

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Tape P.U., Guitar, etc. Can be used with

Battery 9-12v. or H.T. line 200-300V. D.C. operation. Size

18” x 14" x §”. Response 25 c.p.s. to 26 Kc/s, 26 db gain.
For use wilth valve or transistor equipment. ‘l .4 Post
Full instructions supplied. Details 5.A.E. 30p
NEW TUBULAR ELECTROLYTICS OAN TYPES
2/380V  20p | 260/28Y 18p | 18+16+18/276v46p
S(300 525 | 1004 100/875v 80 | Suf ooy 0P
4 + v88p | g1 32/450v  95p
AT ARy 7% 1500 +60-+60/350V86p
28/28V  10p 8+16/460V  50p ;82+382+32/350 76p
50/50V_  10p 16+18/480V 50p O00MFD/350V  98p
100/25V  10p 82 +82/350V B80p 4700/83V 85

LOW VOLTAGE ELECTROLYTICS.

22, 26, 50, 68, 150, 470, 500, 680, 1800, 2200, 8300, mfd
all 8 vol! 10p. ea.

22, 25, 68, 100, 150, 200, 220, 330, 470, 680, 1000, 1500,
2200 mid all 10 volt 10p es.

220, 330, 1000, 4700, mid il 4v. 10p o

1. ¢, 4,05, 8,18, 26, 80, 50, 100, 200mF 18V 10p.
500mF 12V 165 ; 85V 20p ; 50V 80p.
1000mF 12V 20»; 25V 85p ; 50V 47p ; 100V 70p.
2000mF 6V 25p ; 25V 42p ; S0V 87p ; 4700/83V 95p.

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop, stereo/compat. cartridge. Base-
pinte. Size 1lin '~ Biin. Turntable. Size 7in diameter. A/C
maing. 220/250V motor has & separate winding 14 volt to

power a small amplifier.

3 speeds plays all size records, £6 095 P“’s"
Two for £13,  Post 75p ’
Two full size loudspeakers 13] x 10 x 3}in. Player
unit etips to loudspeakers making it extremely compact,
Overal' 3ize only 131 x 10 x Blin. 3 watlts Pper
channel. plays
all records 83
rpm 45 rpw,
Separate vol-
ume & {one
controls 240v
AC wajos

Attractive —- Barzain Price
Teak finiah

Weight 13ibs. 85p carriage

SPECIAL OFFER! -~
SMITH’S CLOCKWORK

IS5 AMP TIME SWITCH

0-60 MINUTES

8ingle pole two-way Surface mountiog

with fixing screws. Will replace existing

wsll switch to give light for return home.

garage, automatic anti-burglar lights etc.  Varisble knod
Turn oo or oft at full or intermediate settings.

Fully insulated. Makers last list price £4:50. Brand new and

tally guatanteed. oup price £250 pout 355.
Also available 0-6 hours

CASSETTE RECORDER MOTOR ONLY. ¢ VoIt
Will replace many types. Ideal for mode!ls. £1-25.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2iin sides
6 x4in 70p; 8 x6in 80p; 10x7in £1-18; 12 x Bin 21-35;
ll);:ln £1-50; 18x8in £1°45; 12x3in 78p; 16 x 10in

ALUMINITTM PANELS 18 s.w.g. 6 x 4in 15p: 8 X 6in 25p;
14 x 8in 25p: 10 x 7in 30p: 12 < Bin 30p; 12 x 8in 40p;
18 x 8in 45p; 14 x Pin 50p; 12 x 12in 85p; 16 x 10in ?5p. |

liinch DIAMETER WAVECHANGE SWITCHES 45p. EA.
2 p. 2-way. or 2 p. B-way. or 3 p. 4-way,.
1 p.1 2-way, or 4 p. 2-way, or & p. 3-way,

TOGGLE SWITCHES, ep. 20p; dp. 25p: dp. dt. 30p.
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E.M.I. 13} x 8 in.
SPEAKER SALE !

With tweeter. 10 £5025

Apnd crossover.
walt. State 3 or Bohm
Ag illustrated Post 36p
With t:li;d tweeler cone and ceramic
magnet. 10 watt, 8'ohm.
Bass res. 45-60 cps £3'45

i Post 45p.

Flux 10,000 gs:
15 walls slnxle cone model £8-60.

Bookshelf Cabinet

Fluted wood front 18x10x 8in.

GOODMANS 64in. HI-FI SPEAKER

3 or i8|¢Jhm. 10 watt. Large ceramic magnet.
pecial cone surround..
Frequency response 30 15,000 £4 60
cps. ldes] Columas,

HI-Fi Enclosure Systems, etc.

Buitable Tweeter £2:30.

B.S.R. SINGLE
PLAYER DECK

3 speeds. cueingk device, balanced 1
arm. lIdeal disco deck. Stereo |
cartridge fitted.

£ 17-50 post 75p.

GOODMANS
8|n.WOOFER

Rubber cone surroun:

8 obm 15 watt. Deev cone.
Heavy ceramic magnet. Bass
s 35 cps. Frequency

£6-95

Teak Venesr Post 48p

Model ¥B". Sise 16 X133 x7in,  £6°50  p 4 75p 2500mF 50V 62p ; 3000wF 28V 47p ; 50V 85p.
5000mF 6V 25p ; 12V 42p 26V 7bp ; 35V B5P ; 6OV 85p.
FLAREB HURN TWEETER 500V-0:001 to 0-08 4p; 01 10p; 0-25 12p; 0-47 25p.
CERAMIC (l)%l?olo O'Olml;, 5p. Blilnr Mit:l2 2 tolbg%l)vll". &p.
- PAPER 850V-01 7p; 05 18p; ImF or 2mF 15 5p.
Multi Cetlular Horn Tweeter MICRO SWITCH sinils sole chaudeover 20p
MICRO SWITCH sub min 25p.
o B ke e TWIN GANG. “0-0" 208pF+178pF, £1:20.
speaker .l’llﬁml with Blow motion drive 365pF - 385pF with 26pF !- 25pF, 50p:
this temarkable unit. ‘7'50 800pF standard twin gang 76p. 120 PF twin kang 80p.
ELAC 9 x 8in. HI-FI SPEAKER. TYPE 59RM. THIS
FAMOUS AND WIDELY USED UNIT NOW
AVAILABLE AT BARGAIN PRICE £3-45
10 WATT, 8 OHM, CERAMIC MAGNET.
-— - NEON PANEL INDICATORS. 250V AC/DC Amber, 30p

RESISTORS. ¢ w., 4 w., 1 w., 20°,,2p; 2 w. 8p.10(} to 10M,
HIGH STABILITY. § w, 2°, 10 ohms to 8 mer., 10p,
Ditto 8%, Preferred values 10 ohms to 10 meg.. 4p.
WIRE-WOUND RESISTORS. § watt. 10 watt, 15 watt,
1C obms to 100K. 12p each; 2w 0-5 ohm to 8'2 ohmas 13p.
TAPE OSCILLATOR COIL. Valve t¥pe, 85p.

FERRITE ROD 8” x §° 20p; 6 < 1” 20p;:3 x {“10p,

MAINS TRANSFORMER

250-0-260V 80MA. 8-3.2A 2295,
£50-0-250 80 mA.6:3v. 358, 08v.1a. 0r5v.2a. 2460
8560-0-350 BO mA. 8-8v 3-5a,8'3v.1a. or 5 v. 2a. 2580
800-0-300 v. 170 mA.. 83 v. 4 5. C.T.; 8:3 v. 2a. 2700
MINIATURE 200 v. 20 mA., 6:3 v. 1 a. 2§ x 2§ x2in. 98p
MIDGET 220 v. 45 mA.. 83 5. 2. 2] x 2§ x 2in... £1'46.
HEATER TRANS, 83 v. 3 amps. £1'45 § amp. 989
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
a$ 2amp., 3,4,.5.8,8,9, 10,12, 15,18, 24 and 30 v, £4-60
[ . 24, 80, 36, 40, ls 80 l; 80

ALL POST
40p ench

.10,
6 8 10 16 v. ,A£2 8-0-6 v. 500 mA £1.9 v 1 amp. £1.
12 v. 300 mA £1. 12 v. 500 mA 21. 12 v. 750 mA £1.
40 v. 2 amp. tapped 10 v. or 30 v, £2-80. 20V 3 amp. £2.
40V 3 a, £2-50, 22V-0-22V 4A D.C. £3-45
AUTO TRANSFORMERS. 115vto 230v or 230w to 115v.
150w. £5; 250w. 46, 400w, £7; 500w. £8.

CHARGER TBANHFORMERE Inpnl 200 /260v.
for 8 0r 12v.. 1} » £2:75: 4

24:80,
FULL WAVE BRIDOE OKARGER RECTIFIERS H
8 or 12+. outputs. 1§ amp. 40p; 2 amp. 65p; 4 smp. 85p.

R.C.S. STABILISED POWER PACK KIT

All parts including printed circuit and instructions to
build this unit. Veltages available: 8V, £2 95 Pon
7'8V, 9V, 12V. Up to 100 mA output.

Please state voltage required.

R.C.S. 3 WAY CROSSOVER

Complete with 12 t. twin Jead fitted with din speaker plug.
Ready assembled witb ieads for speakers, bass. mid and
tweeter. Crossover frequencies—850 cps and £2,20
3,000 cps. For syitems up to 25 watts.

VOLUME CONTROLS | 80 o= Coax 8p 5

5 K. ohms to 2 Meg. LOG or | BRITISH AERIALITE

LIN. L/8 20p. D.P. 35p. AERAXIAL-AIR SPACED

STEREO L/S 85p. D.P. 76p. | 40 yd. £3. 60 yd. £4°50.

Edre 5K.8.P. Transistor 25p I FRINGE LOW LOSS I s per
Idea} 625 and colour § 2P 7¢

Wirewound controls 1}in. diam. 8 watts. 10 ohms to 100K
British made with long spindles fin. dis 85p ea.

DUAL CONCENTRIC POT 500k LOG - 500k LIN D.P.
switch. Inner spindle 3la; outer spindle 2}in. 75p.

response 30-8.000 cps.

Idenl bass unit lor

Hi-Fi systems ‘6'75
LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in, £1-25; 8jin. 21-50;
8 x Sin. £1-60; Bin. £1-75; 10 x 8in. £1:90; 10in. £2:00.
SPECIAL OFFER LOUDSPEAKERS! All Brand New.
8 obhm, 2iin; 2lin; 3§in; 5in. 8 ohm, 2}in; 2}in; Bin x Bin;
5in. 15 ohm, 34in; 5in; 8 x4in; 5in = 3n; 7 < 4in; 8 xBin.
25 ohm, 24in; 3in; 3in; 5 x 3in; Sin. 85 obm; Sin; Sio.
80 ohm. 2in; 2in. 120 obm, 3in. ‘I .25 FEACH

LOUDSPEAKER VOLUME CONTROL 15 obm 10 watd
with lin long thresded bush for wood panel mounting 75p.

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in.
diameter 4W £2-50. 10in. dismeter 5W 22:95; Post 5».
12in, dlameter, 8W, £3-50; 8 or 8 or 15 ohm mod
SPEAKER COVERING MATERIALS. Bambles Large 8.A l
Horn Tweeters 2-18Kc/s. 10W 8 ohm or 18 ohm 22
De Luxe Horn Twesters 2-18 Kc/s, 15W, )

TWO-WAY 3,000 ¢.p.s.CRO§3 OVERS 3, 8 or l.b ohm al. 00
8-WAY CROSSOVER 850 cps and 8000 cps (25 watt) 82 20,

GOODMANS CONE TWEETER

18,000 cps. 26 watts. 8 obm. Price £3 .40

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5v d.c. operation over 250 hrs. continuous on 8P3 b lhrv
fully adiuetable swing and epeed. Ideal dlsplazs
eloctro magnettsm of for metronome ; strobe stc. 95p, Pon lOp

WEYRAD TYPE COILS

PSO/1AC-800. RA2W 85p. | Twin Gang 8120
PB0O/RCC-40p. OPTL  86p. ‘Pl‘inted Circuit 85p.
PB50/3C0 40p. LFDT4. 65p.

COAXIAL PLUG 10p. PANEL SOCKETS 109 LINE 18»
OUTLET BOXES SUEPACE MOUNTIN

OED TWIN RIBBON FEEDER 300 Ohml 0 yd.
IACI SOCKET sm open-circutt 18p, closed cirouit I"-
Chrome Lead Socket 485. Phono Plugs 10p. Phono Socket 8;
JACK PLUGS Bid. Chrome 20p; 3-5mm Chroms 18p. DI
S8OCKETS Chassis 8-pin 10p; 5-pin 10p. DIN SOCKETS
Lead 3-pin 18p; 5-pin 15p. DIN PLUGS S-Dln 18p; 6-pin 283.
VALVE HOLDERS 5p; CERAMIC 10p: CANS 6p.

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

—_—

Prolessional model. Four inputs. Treble. Bass, Master

Volume Controls. 1desl disco. P.A. ot Eralgll
S.A.E. for deta 5 speaker

ptus £1-50 carr.
outputs. very robust Job. g.011 earrying case £16:50

CASH PRICES INCLUDE VAT MINIMUM POST ANO PACKING 30p.

CALLERS WELCOME

RADIO COMPONENT

lllustrated Radic Books & Component Lists 10p.

Written guarantee.
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RETURN OF POST MAIL ORDER SERVICE

R.C.S. 10 WATT
AMPLIFIER KIT

This kit Is suitable for record players. tape play back.
guitars, electronic instruments or small P.A, systems.
Two versions are avaflable. A mono kit or a stereo kit.
The mono kit uses 13 semiconductors. The stereo kit uses
22 semiconductors with printed front psanel and volume,
bass and trebls controls. 8pec. — 10 watts output into
8 ohm, 7 watts into 15 ohms. Response 20 CPS to 30 K/CS.
tnput 100 M.V. high fmp. Size Biin. x 3in. x 2im.

oro it 351 2°00 sureo e £2

post
45p.

Easy to build. Full instructions supplied.

ELAC 10 inch

Issticised roll sur-
ceramic maganet.
Bass resonance
ohm impadance.

5-50

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts

d. 4
50-18,000 cps.
65 cps. B8
10 watts

,Oblﬂz% 'm'. 20 x 13 x ’i’in.
T . . at
10fa. speaker. £12.50 750

MODEL *“B”. 18 x 10 x 9in.
For 18 x 8in. oz Pou(
${o. spesker. £6 95

LOUDSPEAKER CABINET
WADDING 18in. wide, 20p ft.

BAKER RECOMMENDED 12 inch Enclosure 4 cubic ft.
HI-FI CABINET 221-50. Carr. £2 oach. Few only.
8ize 80 x 20 > 12in. Teak Finished Fluted Front.

TEAKWOOD LOUDSPEAKER FRONT GRILLS
Modernise your cabinets with the Grooved look. Sizes—
184" x 10§"—78p. 104" x 73" —45p.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Will mix  Microphone,
records, tape and tuner
with separate controls into

single output
£5-20

9 volt battery

operated.

STEREO VERSION OF ABOVE £8-85.
R.C.S. STEREO FM TUNER

This completely cased msina powersd Hi-Fi £27 so
Tuner with brushed aluminium facia is British
made using the latest circuitry. Bargain Post 48p.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Pulh Puil Ready built with volume, treble and ‘3_95
controls. 18 volt battery opunlod

JHER HEATING ELEMENTS

OFFERING 1001 USES for every typs of hestinz and
drying lppllutlon- in the home nrue. greenhouse,
tactory (i bl Approx.
size 10§ x B} x +#in. Opersting volun 200/250V. a.c.
50 watts approx. Printed circult eloment enclosed In
b fAttad with connecting wires. Completely Aexible
providing safe Black heat. British-made for use in photo-
copiers and print drying etuipment.
1des! for home handy and i ». Suit
tor Heating Pads, Food Warmers, Convector Heaters, etc.
Must be clamped between two sheets of metal or asbestos,
#tc., to make efficient clothes dryers, towe] rails—ideal for
airing capboards. Ideal for anti-frost device for the garage
—preventing Irozen radiators of acting 8s ofl sump hester.
Use in the greenbouse for seed raising snd plant protection. |
Jovaiuable aid for bird houses, incubators, etc., etc. Can
used in series for lower heat. Or in parsllel for higher,

heat applications.
ONLY 40p EACH (FOUR FOR £1-50)

ALL POST PAID—Discounts for quantity.

BAKER MA]OR 12 £11:50

Post 50p

30-14.500 ¢/s. 1%in. double

con
together with a BAK
coramic magnet sembly

baving 8 fluz density of
14,000 gauss and & total flux
of 145,000 Marwells. Bsss
resonance 40 c/s Rated 25
waits, NOTE: 8 or 8 or
15 ohms must be stated.

Module kit, 30-17,000 cis
with tweeter, crossover. haffle
and instructions.
As fllustrated.
Please state 3 or 8 or 15 ohms.

“BIG SOUND”
BAKER SPEAKERS

Robastly constructed to stand up to
lonk periods of electronic power.
As used by leadinz groups snd discos

Unlul response 30-1!!,000 cps.

R g ok

Post 80p

GROUP “25”
12in. 30 watt
3, 8 or 15 obms.

Post 40p
mogs., £10°50
P

GROUP 50/12in.

80 watt SPor l!{ oh\lx: £ I 4 50
Post 80p
GROUP ‘50"
151n 75 watt

r 16 ohms.
Post 80p (3

£19-50 [N

BAKER HI-Fl SPEAKERS

HIGH QUALITY — BRITISH MADE

REGENT
12in. 20 watts

An inexpensive unit lor the
beginner {n high fidelity and
for general purposes. May be
used to improve sny Radio,
Amptifier, Hi-Fi or Television
receiver.

Bass Resonance 45cps

3 or 8 or 15 obm models.

£10-50 i
DE-LUXE Mk |1

12in IS watts

Especially designed to provide
tull range reproduction at o
economical cost. Suitable for
use with any high Adelity
system. Built-in concentrie
tweeter cone.

Bass Resonance 30cps
Flux Density 14,000ganss
Usetul response 25-18,000cps
8 or 15 ohms models.

£13-50

SUPERB
12in. 25 watts

A bigh quality loudePesker,

Post
40p

Group + PA Cabtnets fn stock its remarkable low cone
Send for Leaflet. tesoldnce  ensures  Clear
- reprod ol the deepest
bass. Fitted with a speciel
BAKER 50 WATT copper drive and concentrie
tweetor cone resulting in full
ALL PURPOSE range  reproduction  with
remarkable efficiency in the
TRANSBTOR upber rerister.
AMPLIFIER ?nl léelunlnco Yais 25¢ps
All purpose transistorised. lux Denaity 0.500ka uas
ldel’l loI:OGronpl. isco and P.A. Usetul response 20-17,000cps
4 inputs speech snd music. 2 way 8 or 15 ohms models.
mixing. Output 8/15 obm. s.c. Masins. £49
Separate treble and bass contr l Carr. £ ' 7 00 Poat
Guaranteed. £1-00 800

Deluxe 100 watt model as illustrated £65.
also available in any Wooden case  £78.

NEW ‘DISCO 100 WATT' £55
ALL PURPOSE AMPLIFIER CHASSIS

2 inputs. 4 outputs separate volume treble Carr. £1.
snd hn- controls. Ides] disco or slave amplifier chasms.

PW SOUND TO LIGHT DISPLAY
Combplete kit of parts with R.C.S. printed circnif. Thres
1000 watt chacnels. As festured in December Practical
Wireleas. £|2.so CABINET extra £3.

THE “INSTANT" BULK TAPE
ERABER & HEAD DEMAGNETISER.
lulublc lor m snd all sizes of
s mt ns 200/280V.

£4.35 1
QUALITY LOUDSPEAKER ENCLOSURE

Teak veneered !in thick wood cabinet. Bize

184in x 18}in x 8}in. Weight 281bs. This

cabinet festures s wide mesh Silver Grill

parate compartment for monnt-

or Mid-Range Horn. The fully
ass compartment is cut out for

8¢inch Wooler. 88 50 Carr. BSp.

Rosewood Version £9-50 Carr. BSp.

Baffle could be cut to take larger speaker.

reels.
Lu!lo! B.A.E.

E.M.I, GRAM MOTOR
120v. or 240v. . 2,400 rpm. 2-pole g

£1-25

70mA . Bize 2§ x 2{ x !l Post 30p.
‘E.M.L TAPE MOTOR

pole, 240 v, 185 mA.
1400 r'pm.'Spindle Ain. diameter. ‘2'00
120v version £1. (Illustrated) Post 30p

8ize 34 x 24 x 2fin.

AUDITORIUM

12in. 35 watts

A full range_reproducer for
high power, Elsctric Guit
public sddress, multi-spe
systems, slectric or
| for Hi-Fi and Disco-

nes.
Resonsnce 35cps
5,000gauss

Flox Density
Uulul response 25 18.0000ps
15 obms modsls.

£1550

AUDITORIUM
15in. 45 watts

A high wattege loudspesker
of exceptional quality with s
level response to above
8,000 cps. 1des]l for Pnbile
Addross, Discotheques. Elec.
trooic instruments and the
bome HI-FI

Bass Resonance 35cps
Flux Density 15,000gs uss
Usetul response 20-14,000cps
8 or 15 ohms models.

£19-5

Hi-Fi Enclosure Msnual conteining pians, desitns, eross-
over dats and cubic tebies. 80p. Post 8p.

Post
80p

Post
80p

CUSTOMERS FREE CAR PARK

S PECIAL' STS 337 WHITEHORSE ROAD .

(Exports Remit cash and extra postage.)
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Buses 50, 68, 159. Rail Selhurst

SATURDAY 9.5. Closed for lunch [-15—-2-30

GCROYDON

Telephone 01-684-1665
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SC60 ADVANCED
SCIENTIFIC

The SC60 is the most advanced
scientific and statistical calculator
in its price range.

O 3 memories

0O 50 tunctions

O 66 keyboard commands

The SC60 will solve your complex
problems at a price that isn't a
probtem.

BASIC FUNCTIONS
There are so many we can list only

Roal Tone SC60 some of them 10 digits, 2 exponents,

algebrai¢ logic. with two parenthesis

levels. Sin, Cos. Tan (plus inverse). Inx, Log 10*.e*, pi. x‘. VX, x?, 1/x,xe—y and

xe—m exchange. sign change, factortal,; Charges in 5 hours and cuts off to
prevent overcharging.

ADVANCED FUNCTIONS

Combi lal functi and bi ial coefficients,

combinations, permutations. normal probability

functions, Pr(Z). Gamma function r{n), normat

distribution ¢ ! i Lt arithmetic

mean, standard deviation, variance sq. rt. of sum of

squares 11 x 11, £54
MEMORY three addressable memories which can Inc.
also be used automatically for statistical fungtions, Vat & p.p.
with sum memory, sum of squares memory and index

memory pilus index register. Weight 330 grams.

Size 17 x 8 x 3cm

ACCESSORIES as for SC44 SCIENTIFIC

SC60. 10 MEMORY

Also available is the SC60.10—which has 10 operator accessible memories

with protected group memory which inGludes sum-memory. sum of aquares

memory, and index memory. : i VAT
We repeir most makes of caiculator. o nc. !
Send for quotation. 264 95 & p.p.

SC44 SCIENTIFIC

® 8 DIGIT MANTISSA plus sign and 2
diglt exponent plus sign

Algebraic logic and exponential
functions

2 Parenthesis levels [( )}

Trig functions (8Sin. Cos. Tan)
inverse

Log, Inx Log". Antilog e*, 10"
Exchange operation (xy)

Factorial n'm, PI, 1/x, x*, VX

Trig and inverse trig in either
radians of degrees

Exponentlation (y*)

Automatic error detection and dis
play clearing operations (CA. CE)
22 Functions

40 Keys Real Tone SCé4
Plus much more

Works to 10 digits, Rounds to 8.

Full chain calculation with any function sequence.
1 Addressable memory with sum to memory key.
Takas only 3 seconds on long calculations.

1 YEAR WARRANTY

ACCESSORIES INCLUDE:

NiCol rechargeable batteries, a.c. adaptor/charger,
leatherette carry case, instructions, 1 year guarantee.
S.‘A.E. Re: T.I, SA52 at £2'50 (inc. VAT) pius for H.P.
prices.

Please send me 8C60-£54 inc. VAT, & p.p.
or SCB80.10-£64-95 inc. VAT, & p.p.
or SC44-£34-56 Inc. VAT, & p.p.

NAME

ADDRESS ST e o sghih b - . . ol 5
Orders to: KRAMER & CO., 9 October Place, Holders Hill Road,
London NW4 1EJ. Tsl: 01-203 2473. Telex 888941 attention KRAMER.
Registered No. 1797716. Export orders invited.

Electronic
Piano NAS BTN AS oo

NAS 0186X 600V
10AMP ISOLATED

NAS 1002X 200V
NAS 1004W 100V
NAS 1004X 400V
NAS 1006W 600V
NAS 1006X 600V

8:-3AMP ISOLATED TAB

asssc000d ceosooso
L]

o
0
SUPPLIED NAS 0005 0PIV 0:30

NAS 006T 600PIV  0-52

THE RADIO SHOP
P.E. JOANNA RIS, P

TRIACS

N o R NAsaRW v ot and 2D have space dividers. Build up any

R ooy e WNASWRwEor i size cabinet for wall, bench or table top.

R R AR o S Y TR As supplied to Post Office,

NAR RNV 1io6 MRS ISRV 1l Industry and Government Depts.

D ey HolmaAoe=e e e T vty SINGLE UNITS (10) (Sin x 2Hin X 2}in).

1.6AMP TOS* TNVMSTB&SP ISOLATED TAB n DOZEN.U ITS (20) (5in x 43in x 2}in)
ALL PARTS CAN BE MSimeey, pa NSt ow fosobozen. o) inx4

Keyboard, Keyswitch, P.C.B.s, Li'é"zé?f?:fp'f:: e E}!ZJ:??@J::: ey case {6D2), £4-90 for 8.
Hardwars Sacondtatoe Nas ES %?E:x §f;§ ,'::§ %‘g’ ‘533;.3 555 EXTRA LARGE SIZE (6D1) £4-50 for 8.
1 1 T 306 OGP .
Resistors, Capacitors, Cabinets CLOCK CHIPS PLUS QUANTITY DISCOUNTS
= 3 .5-122. )
Complete kits or easy stages Womwa O7 38 WHWTOT 2 BTV D, oo 315
e : I : . ,
Constructed Planos to order 797 LED 0-37 Comman Anade Oispley 100 PIII\CKING/POSTAGEIC/C\)RRIAGE: Add 75p to
: 4 i s omman o E all orders under £10. Orders £10 and over
-8 C m Anod ey 1-8%
Send S.A.E. for details 747 LED 0 mjlr:h'o.nc‘-: s-"'“pum’ DIEe k1 07 ca il
01110232 100VA0 I3 TAFEOVAD LY 0= 584,600V, 0: 70 QUOTATIONS FOR LARGER QUANTITIES
INTEGRATED CIRCUITS Please add 8% V.A.T. to totet remittance
AT - e 5
. 555 8 pin 0-40 ~;-:::33As 1-08 748 1epin  0-50 FLA'RL'NE SUPPLlEs
31 Mountfield Road, Bramhall g Sy Sl (Dept. PE3)
. * Please add 25% V, RAemainder . Pomtage an
o o 24 Cricklewood Broadway, London Nw2
Stockport, Cheshire-SK7 1LY e e T S sramudiuorasr. el e

SAMP ISOLATED TAB
NAS 0651W 100V 0-8!

NAS 0652X 200V
NAS 0654W 400V
NAS 0B854X 400V
NAS D656V 600V
NAS 0856X 600V

» ocacooe
3
3

Newest, neatest

“SAMP CLIPPED TA8
:uss‘o:suw 100V 0-82 system ever
NASasX oY a8 devised for storing small
NAS 0352X 200V 0-56 parts and components:
R o i resistors, capacitors, diodes, transistors,
NAS 0356W 800V  0-88 etc. Rigid plastic units intertock together in
NAS 0356X 600V 0-84 vertical and horizontal combinations. Trans-
13AMP ISOLATED TAl

v parent piastic drawers have label slots. 1D

NAS 1008 Soortv 5.9 TREBLE (3D) £3-50 for 8.

NA
90
EApi R ol LSS DOUBLE TREBLE 2 drawers, in one outer
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ELECTRICITY(5vols)

s I C TELEVISION@vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise lllustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-

ELECTRONICS 6vols) 2

¥ Should you be,in

o
GUARANTEE

any way dissatis-
fied with the
MANUALS your
money will be re-
funded by return

approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex- §

perience.

The serles

will be of ‘ex-
ceptional value In
tralning mechanlcs and
technicians in Blectricity,
io and Electronics.

WHAT READERS SAY

1 have made great use of the Basic Manuals.
B.C.. Hendon

I have found the Electronics volumes so inleresting:
please rush me Electricity. C.A., Folkestone

1 would like to say 1 am completely satisfied with the
wonderful manuals. A.L.P., Buckingham

I find these books are exactly what I have been looking
for: they explain everything in perfect detail.
H.W.R., Pontefract

These books make all other publications out of date with
their simplicity and interest. J.W.R., Newbury

You can add my blessings 1o your already long list of
praises about your Basic publications. P.J.J., Rustington

r--------------- ----

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 THP

Please find enciosed P.O./Cheque vaiue £............
BASIC ELECTRICITY 5 parts £8-00 O
BASIC ELECTRONICS 6 parts £9:-50 O
BASIC TELEVISION 3 parts £5-00 O
Tick Set(s) required. Prices include Postage
YOUR 100% GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

T B A O A b Lk 000 000
BLOCK LETTERS

FULL POSTAL

AT == I . (-
- N =I S G (N G 0 S

SOLDER |

for fast easy reliable soldering

EVASYAITOIUS IR ISPENSERSIANDIREEES

IDEAL FOR HOME CONSTRUCTORS

Ersin Multicore Solder contains 5 cores of non-corrosive flux. instantly cleaning heavily oxidised
surfaces No extra flux is required. ~

™ 12 ™ (o ™)
or soldering
(SAVBIT hancy | [ SAVBIT soicer | [ ALU-SOL ror | (Fine gauge soider 1) (" For ot
solder dispenser for general purpose soldering aluminium Dispensers
K components LD
o New Multicore Alu-sol Fine gauge solder for soldering Multicore
A coil of Ersin A handy plastic reel of flux-cored solder in 16 small components 138ft of Solder make
Multicore Savbit SAVBIT alloy. 631t of 18 5.w.9. 3. Wiy No/gxiRilLg 22 5.w.g. (42.0 metres of those smalt
Solder In a (19.2 metres of 1.22mm) needed. Plastic reel holds 0.7Ymm) Ersin Multicore 5 core jobs easier.
dispenser 7it6 in ot ?5"- Supplied with full solder wound on a plastic reel. 21fiof 22
185.w.g. (2.2 nstructions. Also avaliable Suitable for intricate work and s.w.g. (6.4
metres of 1.22mm). in solder dispenser. small components. metres of
The Solder that . 0.71mm)
P2 e Size 4 £2.32 Size 10 £1.44 soiad
of soldering ron - 2 specially
bits. suitable for
soldering tine
wires, small
Size 5 components
and for
32p o repairing
printed
NEW s c NEW soL c a0p
BIB WIRE STRIPPER & CUTTER DER WICK Size 15 40p
Fitted with unique 8 gauge Absorbs solder instantly, from tags and O size 19A for kit
selector with handle locking device printed circuits. Only needs 40to 50 Watt wiring or Radio and
and easy grip handles. Spring \ soldering iron. Quick and easy T.V. repairs 71,
incorporated for automatic to use. Does not need flux and (2.1 metres) of 18
opening. Strips insulation from flex is non-corrosive. s.w.g. {1.22mm
band cda:Ies !i:n ‘steconds and can also Er:lr? h&ulticore)Soldev.
e S a Cutter. .
b " Model 88.80p Size 18 90p J \ Size 194 34p /J

Bib Hi-Fi Accessories Limited,

Sole U K Sales Concessionaires P O Box 78 Hemet Hempstead. Herts HP2 4RH

Prices shown ate tecommended retad excluding VAT, From Electrical
and Hatdwarse Shops If unnblainable. send 20p P & P plus VAT a1 8p
vthe €1 Puges and specif ahons subgect 1o« hange withoul noty
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TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD
163 MITCHAM RD-LONDON SW17 9PG 01:672 3

AN

' Q TUACKH™S

Designed for the discerning D.J. of professional standard.
Offering a vast varisty of functions. Controls: Mic Vol;
Tone. over-ride depth; auto/Manual Sw; Tape Vol; L & R
Deck Faders; Deck Volume; Treble and Bass; H. Phon Vol
Selector; Master Vol On/Off Sw. Max output 1V RMS.

¥ 1 4 ¥ s 3 £ *
. i + ¥ ' ‘ol
5 iy T LT BT A i ag=t = By 4
"Q—' ,—a-, hc" .‘0-, l‘e-' l-c‘-' e ’
/ - ’ S ’ . B A ” ,
* PLL ¢ e (I r 2 . 4
-1 ke o o

ments—30-50 voits at 5S0mA.

Specification: Deck Inputs—50mV into 1MQ; Deck Tone
Controls—treble +20 — 10dB at 12kHz, Bass +22 — 15dB at
40Hz; Mic Input—200 ohms upwards, 2mV into 10k; Mic
Tone Control—Total Variation Treble 15dB, Total Variation
Bass 10dB; Tape Input—30mV into 47k(}; Power Require-

-
Il

€

)
PHONES

£31-50

PANEL SIZE
18 x 4}in
DEPTH 3in

.
o

Rl i
N

® 125 watts R.M.S.
continuous sine
wave output

7 x 64 x 3in

£19-50

® 4 A.C.A. 150 watt 15 amp output
transistors

@ Rugged layer wound driver transformer

@ Short—Open—and Thermal overload
protection

@ Only 6 connections

STOCKISTS—CALLERS ONLY

Power supplies vacuum impregnated.
Transformers with supply board incor-
porating pre-amp supply:

PS 250 for supplying 2 TP125s £22-00
PS 60/60 for supplying 2 TL60s £19-50
PS 125 = 45 volts for TP125 £13-75
PS 100 = 43 voits for TL100 £12-00
PS 60 = 38 volts for TL60 £11-50
PS 30 + 25 volts for TL30 £7:50

PSU 2 for supplying disco mixer £5:50

* TUAC AMPLIFIER MODULES *x POWER AND QUALITY %

5 x 5 x 3in

® 60 watts R.M.S. con- Sl
tinuous sine wave ® 100 watts R.M.S.
output continuous sine

® 2 RCA. 110 watt wave output
15 amp transistors ® 2 R.C.A. 150 watt

15 amp transistors

£13-50  £16-25

Specification on all power modules: All output power
ratings +0-5dB; Output Impedance 8-15 ohms; THD at
!ullgower 2% typicaily 1% Input sensitivity 60mV into
10kf); FrequencCy response 20Hz-20kHz +2dB; Hum and
noise better than ~70d8.

Geo Mathews. 85.87 Hurst Street. Birmingham (Tel. 021-622

1941)

Arthur Sallis Ltd.. 28 Gardner Street (Tel. Brighton 65806)
Bristol DIsco Centre. 26 The Promenade, Gloucester Road

(Tel. Bristol 41666)
Socodi. 9 The Friars (Tel. Canterbury 60948)
Cookies. 132 West Street (Tel. Crewe 4739)

A1 Music Centre. 88 Oxford Street. Manchester (Tel. 061-236

0340)

Oamon Electronics. 99 Carrington Street (Tel. Nottingham

53880)

Electra Centre. 58 Lancaster Road (Tel. Preston 58488)
Mitchell Electronics. 64 winchester Street (Tel. Salisbury

23689)
Mitchell Electronics for Southampton area

TL30

NEW FROM TUAC TL30 D.C. COUPLED
POWER AMPLIFIER MODULE.

@ Output power 30 watts R.M.S. con-
tinuous sine wave

Output impedance 8-15 ohms
T.H.D. at full power 0-5%

Signal to noise ratio —85dB

Input sensitivity 60mV into 50k ohms
Frequency response 25Hz-50kHz

8 transistors

4 diodes

Only six connections £9 F 75

Send large stamped addressed envelope with all enquiries or send £1

(refundable against purchase) for fully illustrated 20 page catalogue.
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TUAGC

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION
EQUIPMENT
PERSONAL SHOPPERS MON. TUES. THURS. FRI and SAT
gam.-6pm.. WED3am 1pm

TUAC STEREO DISCO MIXER

T8 ey

0 &9&%@1
° @ @ W m

INPUTS: Four identical stereo inputs available witn any P.F.L.: Output 250mW Into 8 ohms. Rotary volume control. Monhoring
Two Magnetic and two flat supplied as standard. High quality siider  facility for all 4 channels. Selection via touch sensitive illuminated
control on each channel. Volume. treble, and bass controls for each switches. Switched visual cue indicator. L]

pair of siiders. Sensltivity mag.. 3mV (R.L.A.A. comp.). Flat 50mV at

1kHz. Bass controls = 18dB at 60Hz. Treble controls +18dB at 15kHz. I Faciil Two illumi d deck on/off switches. Mains

OUTPUT: Up to 3 voits (+ 12dB) available. Attenuated output for TUAC Illumlnned on/o# switch. Auto fade illuminated onvo# switch. Mains Size: 25in long x
Power Modules. Rotary master and balance controls. Band width powered with integral screen and back cover. Complete with full 8in high x Sin deep
15Hz-25kHz *+ 1dB. instructions.

Lo-Line Twin 125

*

(125 watts verslon) £08: 00
% Lo-Line 60

(single pre-amp version) £65-00
% Lo-line 125

(single pre-amp version) £81- 00
*

Output power 60 watts R.M.S. Folu': Lo-line 125
£80 . oo varame, irable. ‘mddle ‘and_oass slave output power 125 watts R.M.S. £70-00

Leig MalliR o SRR BT 4% All Lo-Line Amplifiers are 25+in long X 11in high x 6}in deep aw

NEW TUAC LO-LINE STEREO 250 125 WATTS PER CHANNEL—£130

3 CHANNEL LIGHT 4 CHANNEL SOUND TO LIGHT
MODULATOR SEQUENCE CHASER—4LSMI

Rk @® RCA 8A Triacs
@ RCA 8A Triacs @ 1000W per channel
@® 1000W per channel @ Fully suppressed and fused
@® Each channel fully @® Switched master control for
suppressed and :ound operation from W to
25W
fused ® Speed control for tixed rate

@® Master control to - B
operate from 1W to
100W

@® Full wave control

@® 12 easy connections

sequence from 8 per minute
to 50 per second

@ Fuli logic integrated circultry
with optical isolation for
ampilifler protection

@ Full wave control

@ 13 easy connections

£15:50 (single Channel Version 1500 Watts £7-25) patonts sppied tor £ 17 * 25

ADD SEQUENCE CHASING AND DIMMING EFFECTS
TO YOUR TUAC 3 CHANNEL LIGHT MODULATOR HOW TO ORDER BY POST

@ _Speed. Conireil Shphe Make cheques P O.s payable to
min. to 10 per sec. TUAC LTD (PE3)

@ Full logic integrated or quote Access Barclaycard No
circuitry and post to TUAC LTD (PE3)

® Dimmer control to 163 Mitcham Road. London. SW17 9PG
each channel We accept phone orders against

@ 9 easy connections Access Barclaycard holders

Phone 01-672 3137 9080

SEQUENCE DIMMER MODULE—3SDMI £11-75
ALL PRICES INCLUDE V.A.T. (8%) AND POSTAGE AND PACKING

ACCESS AND BARCLAYCARD ACCEPTED—JUST SEND OR PHONE US YOUR NUMBER HP ENQUIRIES INVITED
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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
£8-00 p.p. 35p

Stand £3-76 p.p. 58p

Complete kit as illustrated (less batts.)
with a variety of 30 tools. Space for
Stand and Transformer.

KIT 30 TOOLS
STAND
TRANSFORMER

£16-00 p.p. 75p
£3-76 p.p. 35p
£5-50 p.p. 75p

FOR
s°A°E° DETAILS

JC12 AMPLIFIER

6W IC audio amp with « \"4 1 7 2
free data and printed

circuit £2.80, Special

offer:only £2+45ifbought B Ve
with deluxe kit. ‘1. v

DELUXE KIT FOR !
THE JC12

Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version £2.29. Stereo
model with balance contro! £4-95.

JC12 POWER KIT

Supplies 28V 0-S amps £2.95,

PREAMP KITS FOR THE JCI2

Type | for magnetic pickups, mics and tuners.
Mono model £1-75. Stereo model €3.25,
Type 2 for ceramic or crystal pickups. Mono
9Sp. Stereo £1-90,

SEND S.A.E. FOR FREE LEAFLET ON KiTS

SINCLAIR 'c2c 10 + low stereo

amp. kit with free booklet

and printed circuit £8:58,
P520 power supply kit for
above £4.95,

VP20 volume, tone control
and preamp kit  with
printed circuits £7.95,

AMPLIFIER se20 low 4a  loud-

speaker £2.95,
SEND S.A.E. FOR FREE DATA LEAFLET

BATTERY Eliminator Bargains

6-WAY SPECIAL

Switched output of 3/4%/

6/7¢/9/12V  at  S00mA

with unique 4-way multi-

jack connector and free

matching socket £4.95,

3-WAY MODEL

Switched outputs of 6,

7t and 9V at 250mA

with unique 4.way multi-

jacle connector and free

matching socket £2-95.

RADIO MODELS

SOmA output with pop-

pett battery connectors W
for transistor radios etc,

6V  £2.95, 9V £2.95,

Double 4% <+ 4«%V.

N/A 6 + 6V £3.95,

9 + 9V £3.95,

TAPE RECORDCER MAINS UNITS
74V output complete with 5 pin DIN plug to
run cassette tape recorders from the a.c.
mains £3.45,

SINCLAIR CALCULATORS

Cambridge £8.95 MAINS UNITS
Scientific £12:95. For Oxford Series
Oxford 100 £8-95 £3-19

Cam. Mem. £14-95 For Cambridge, Cam,
Oxford 300 £22:98 Mem. and Scientific
Programmable P,O.A, £3:15

CBM CALCULATORS

*776MD 7 digits/%/memory £7-16,

*ge7D 8 digiu/%/memor ’/constam £9.95,
385R 8 digits/constant/%/rechargeable £10-85,
*GL976MD £9-50, GLIT6MR £13-60,

*GL997D £11:95. GL9ITR £15-30.

*SR7919D 8 digits/memory/scientific notation/
mltrigllog/powerfroots £13-95,

SR4|148R £39.95, Mains unit for * machines
£2.95, All others include mains charger unit,

GIRO NO 331 7056. AcCuss and BarClay-

card accepted

C W.0 only. Terms of business as in
our Catatogue.

Export Order enquiries welcome (£5min }

——
Otticial Orders accepted from Educa-
tional and Government Departments
ALL PRICES Include VAT and P. & P.

SHOP HOURS 8-12.30, 1 30-5.00 6 days

66 PAGES—3,000 ITEMS

FULLY ILLUSTRATED
*20p CREDIT
VOUCHERS

*ALL NEW STOCK
*SATISFACTION
GUARANTEED
*DISCOUNTS

*NEW PRICE LIST

No. 1—S.A.E.

Boxes — Cases
Kits — PC Materias -

Tools — Registors — Tes1
Meters — Capacitors —
Hard = Semiconduc.
tors — Books — Pots — Coils
—Audio Accessories — Screws
Connectors — Audio — Modules
—Veroboard —~  Transtormers—
Knobe — Calculators — Audic Leads
~—Batteries — § dec Storage Units —
Heatsinks. atc.. otc.

SPECIAL CAPACITOR KITS
C280 Kit—PC Mounting polyester 250V 5 of each
value: 0-01, 0-022, 0-047, 0 1, 0-22uF, 2 of 0-47, 1uF,
£1.98 net
C296 Kit—Tubular polyester, 400V. 5 of each value
0-01. 0-022, 0-047, 0-1, 0-22uF. 2 of 0-47YF, £2-67 net.
Ceramic Kit—square plaque. 50V 5 of each value,
22, 33, 47, 100, 220. 330, 470, 1000pF, 220, 4700pF,
0-01yF, £1:-88 net,

SPECIAL RESISTOR KITS (CARBON FILM 5%) (Prices
include post & packing) 10E12 }W or }W KIT: 10 of
each €12 value, 22 ohms—1M, a tota! of 570 £5-29 net
25E12 {W or W KIT: 25 of each E12 value, 220hms—

1M. a total of 1425 £12-64 net

B. H. COMPONENT FACTORS LTD.

MULTIMETER Ua323
22 Ranges plus AF/IF Oscilla-
tor 20.0000¥Volt.
Vdc—0:5—1000V in 7 ranges
Vac—2-5—1000V in 8 ranges
Ide—0-05—500mA in § ranges
Resistance—5N—1MAN in ¢
ranges.
Accuracy—5% of F.S.D.
OSCILLATOR—1KHz and
465KHz (A.M.) at approx. 1 Volt.
Size—160 x 97 x 40mm.
Supptied complete with carrying
case, test leads and battery.
PRICE €8-64 net P, & P. 75p U433

MULTIMETER U4324
34 Ranges. High sensitivity.
20,0000/ Vott.
Vdc—0-6—1200V in 9 ranges.
Vac—3—900V in 8 ranges.
Idc—0-06—3A in 8 ranges.
lac—0-3—3A In 5 ranges.
Resistance—2501—5MN in 5 ranges.
Accuracy—dc and R—2}% of F.S.0D.

ac and db—4% of F.S.0

Size—167 x 98 x 83mm.
Supplled complete with storage case,
test leads, spare diode and battery
PRICE £10:64 net P. & P, 75p. U4324

FERRANTI ZN414

IC radio chip with data £1-69, Printed circuit
and extra parts for radio £3.60. Case £1 extra,
Send S.A.E. for free [eallet.

SINCLAIR PROJECT 80

AFU £7-55. FM tuner £13:25, Decoder £8-55,
Z40 £5-75. Z60 £8-95. PZ8 £8-20, Trans, for
PZ8 £5.40, Stereo 80 (£7-50, PZS £3.95.
Project 805 £18-95, PZ6 £8:70,

S-DECS and T-DECS

S.-DeC £2:24.

T-DeC £4.05,

u-DeC A £4.45,

-DeC B £7.85,

IC carriers: 16 dil: plain
£1:18; with socket £2:21.
10 T05: plain £1.09; with .
socket £2.08; SSTI 3 for £2; SSU! 3 for £2;
SSNI 3 for £2:40, 25p off any order accompanied
by PB electronics coupon,

SWANLEY ELECTRONICS

Dept. PE, P.0. Box 68, Swanley, Kent

Prices include post and VAT, Official orders
from schools, etc, welcome, Overseas customers
please deduct VAT (8% on calculators and
$-DeC and T-DeC range, otherwise 25%).

MULTIMETER U4341
27 Ranges pius Transistor Tester,
16,7000/ Volt.
Vdc—0-3—900V in 8 ranges,
Vac—1:-5—750V in 8 ranges.
Idc—0- 06—600mA in 5 ranges.
fac—0-3—300mA in 4 renges.
Resistance—2KN—2MN in
4 ranges. ACCuraCy—dc—2{%
ac—4% of F.S.D.
jte—10—2350 in 2 ranges.
Size—115 x 215 x 90mm.
Complete with carrying
case, test ieads, and battery.
PRICE £11-88 net P. & P. 75p U434t

MULTIMETER U4313
33 ranges. Knife edge with mirror scale.
20,0000v/Volt. High accuracy, mVde—75mV.
Vde—1-5—600V in 9 ranges.
Vac—1-5—600V in 9 ranges.
Idc—60—120 microamps in 2.
tdc—0-8—1500mA in 6 ranges.
tac—0-6—1500mA in 6 ranges.
Resistance—1KN-—1MM in 4 ranges.
db scate—10 to + 12db. ]
Accuracy—dc—14%, ac—2}%.
Size—115 x 215 x 90mm.
Complete with carrying Case,
test leads, and battery.
PRICE £14-90 net P. & P, 75p. U433

(P.E), LEIGHTON ELECTRONICS CENTRE,
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h Tel.: Leighton Buzzard 2316 (Std. Code 05253)‘
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1000pf 40v.w. ELECTROLYTIC CAPACITORS, size 1§in x }in, 3 for 35p.
6 SILICON NPN PHOTO TRANSISTORS for 57p.

TAPE RECORDER MECHANICAL DIGITAL COUNTERS at 20p. ALL EX-STOCK i SAME DAY DESPATCH. VATB‘%

18 VOLT 1 Amp TRANSFORMERS, 250 Volt AC Input at 85p.

200 ASSORTED TUBULAR CERAMICS tor 57p. MAINS ISOLATING

TUNENG CAPACITORS, Direct Drive. 365 + 150pt at 38p, 200 + 200 + 25 + 25pt Prim. 120/240V. Sec. 120/240V 12 AND OR 24 VOLT
at 38p, 500 + 500pt at 45p. Centre tap wi* screen PRIMARV 240-250 VOLTS
TRANSISTOR RF CHOKES 2-5 MH at 12p, 10 MH Tapped at 5 MH at 15p. Ref. VA q PaP A mps.

6 BANK PUSH BUTTON UNIT 6 Pole Change Over Per Button at 40p. o7 20 At No. g’g’ g‘,“,’s e
60 WIRE WOUND RESISTORS assorted 1 to 10 Watts at 57p. Y 10 05 a8
COMPRESSION TRIMMERS, 10pf, 30pf, 50pf, 150pf, 1,000pf, all at 6p each. 33 2 -4
MULLARD COLOUR TV TRANSDUCERS at 15p each. -54 4 97
MULLARD COLOUR TV DELAY LINE, Type DL1E11895 at 40p. :; & -43
CABINET SWITCHES, stays on while door open. 3 for 50p. 54 500 2 18 :z
ARDENTI SUB-MINIATURE ROTARY SWITCHES, small splndle 1 Pole 6 Way at 94 12 .80
15p, 4 Pole 5 Way at 25p. 57 16 s
UNMARKED GOOD 2N 706 TRANSISTORS 12 tor 57p. -89 2 10 -91
20 BRANDED ITT ASSORTED ZENERS for 75p. 3000 ::: 015 -20
20 BRANDED ASSORTED STC SILICON DIODES at 50p. O -7

OCTAL PLUG-IN MODULES with 2 300 PIV 1 Amp Diodes at 12p each. 115V or 240V sec. only” 50 VOLT RANGE

35 ASSORTED PRE-SETS and SLIDERS at 57p. BEAVORT, AN e { Prim. 2001240V, Sec. 0-19-25-33-40-50Y
FET's similar to 2N 3813 6 for £1. R D Ampe. P
UHF TRANSISTOR TV TUNER brand new at £1-10. p 05

400 PIV 1 Amp TRIACS, 3 for 57p. 05
NEONS For TRIGGERING TRIACS 6 for 50p.

200 ASSORTED DISCS CERAMICS at 57p.

PLASTIC POWER TRANSISTORS, 30 Watt NPN, 22p each. PNP 25p each or

;;T??????n
EBLILIISE

38p pair.
] SJ-AMPS 8 Lead to 5 Can Untested with Data at 57p. 1-12

50 TRANSISTOR TYPE ELECTROLYTICS, assorted at 57p. 88 125
7 JAPANESE and CONTINENTAL VOLUME CONTROLS for £1. 100 1-41 AUTO TRANSFORMERS
100 ASSORTED SILVER MICA CAPACITORS at 57p. 60 VOLT RANGE (P Auto Taps

500yd. REEL OF PVC CABLE, 14 strand 0-0048 at £3 reel. . 200/240V. Sec. 0-24-30-40-48-60v | No. (Wetts)

SMALL SILICON SOLAR CELLS, no information. 4 for 1. f. Amps, Pap s EOROIEE
20 TUNING VARACTOR DIODES assorted unmarked for 45p.
X BAND GUNN DIODES with data at £1-65.

X BAND DETECTOR DIODES Like SIM 2 at 15p or 1N 23 at 25p.
2N 3375 VHF POWER TRANSISTORS at £2-16 each.

o
o

eoaswm

oocodocoo
eNnwn
o s peEa
S8888

Please add 15p for post and packing on orders under £1-50. }g :; &:g%ggg:ﬁ
J. BIRKETT g 3 i
RADIO COMPONENT SUPPLIERS . scumwmmn’uu:sE ps:
25 The Stralt, Lincoln, LN2 1JF W o Joova -

HIGH VOLTAGE MAINS ISOLATING
Prim. 200/220V or 400/440V
Sec. 100/120V gr 200/240V

VA. Ref.

Tel: 20767

500,500 0152701527
A 1A 152701527
§112 500 1215-20-24-30

1€
1-9
1-58
14
202
307
1-5
-0
b3 )
38
315
14
10

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

ICS can provide the technical knowledge that is so essential to
your success; knowledge that will enable you to take advantage
of the many opportunities open to trained people. You study
in your own home, in your own time and at your own pace and
if you are studying for an examination ICS guarantee coaching
until you are successful.

POWER UNIT
CC12-05 Output Switched
3-4-56-7:59-12V at 500mA. £4-08. P& P
2A 746) Sg: 48p. VAT 25%
10A(PM 7AB) £2-
HIGH QUALITY MODULES
P AT T o 3 W RMS Amplifier
TEST METERS 5W AMS Amplifiar
AVO 8 MK5 £55-82 | 45w AMS Amplitier
AVO 72 £21:72 | 25w RMS Amplitier
umr £13-85 | pro.Amp for 3-5-10W
€11-80 ) pro.amp tor 25W
‘(USSR) ‘"C steel “"""9 case | power Supplies 3-5-10W
P. £1:10. VAT Power Supplies 25W
ANTEX SOLDERING IRONS Transformer 3W
15W £2.68, 18W £2.45, 25W £2.26, | Transformer 5-10W
Soidering fron Kit £3-61, Transtormer 25W
Stand for above £1-13. P. & P. Amps/Pre-Ampa/Power Sup—
P. & P. 25p. VAT 8% p"es IBg
MAGNETIC TO CERAMIC ransformers 37p. VAT 25%
CARTRIDGE CONVERTOR ELECTROSIL
Operating voltage 20-45V METAL OXIDE RESISTORS
only £2.65 P. & P. 18p. VAT 25% Style Tol. Omic Range

BSR MINI-DECK TR 2% 1DN-300kN
4 Speed Auwchanger £6.00 1001-300k
. & P, 72p. VAT 25%° RS 1001-470k
510k1-1MN
NEW STEREO 30 TRe 10N-470
COMPLETE STEREO CHASSIS INC: S51N-510k1
T+7TW l}MS AMP, ’Pm-nn!;p, power 560k-2MN
supply, front panel, knobs (needs w
mains trans.). Stereo 30. £15:75. Mains THS }gg‘n?}g‘om
trans. £2.45, Teak veneered cab. 110k-1M 0

£3.65. P_ & P. 85p. VAT 25%. QIY-P.0.A. P. & P, 255100
i PLEASE ADD VAT AFTERP & P
Audio Accessories and Bargain Component Paks.

City & Guilds Certificates:
Telecommunications Technicians
Radio, TV, Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

p)
8
ar

38
2

SEE LS E8 8L

Diploma Courses:

Colour TV Servicing

Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engineering, Installation

and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET.

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST.

B To: International Correspondence s Seml-Conductor stockists.

E SChoolsDep( EEE E Callers wlcome (Mon-Fri) or send tamp for lists

= !ulb.]:ec‘sof TRt gec 522 554 = Barrie Electronics Ltd.
& Namo TR Jll  37THE MINORIES,LONDON EC3N 1B
E sadress 5 TELEPHONE: 01-488 3316/8

[ ]

]
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P.E. SYNTHESISER

(P.E. Feb. 1973 to Feb. 1974)

The well acclaimed and highly versatile large-
scale mains-operated Sound Synthesiser complete
with keyboard circuits. All function circuits may be
used ind ly, or inter: cted. 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

Stabilised Power Supply £12.05
Two Linear Yoitage Controlled Oscillators
and one lnverter—all 3 circuits:

PCB (2 are required)—each £1. 48
Two Ramp Generators and Two Input
Amplifiers—all 4 circuits £5-62
PCB (holds all 4 circuits) £1-38
Sample-Hold and Noise Generator— £6:64
PCB (holds both circuits) £1-70
Tone Control, £2.43; PC8B, 80p
Reverberation Amplifier £6-36
Sprine Line unit for Reverb Amp £4.95
Ring Modulator £3.75
Peak Level Meter Circuit £1-50
100uA Panel Meter £3.75
PCB for Rev., R-Mod. & Meter Ccts., £1-94
Envelope Shaper, £5:35; PCB, £1.46

Voltage Controtled Amp. and DIf. Amp.  £6-86
PCB (holds both circuits) £1.32

THE SYNTHESISER KEYBOARD CIRCUITS
Czn o: used without the Main Synthesiser to make
ani d musical instr

2 Log. Voltage Controlled Oscillators £14-5§
PCB for both log VCO's €2-60
Divider, 2 Hold Circuits, 2 Modulation Arnpla-
fiers, Mixer and 2 Envelope Shapers £19.64

SYNTHESISERS AND KEYBOARDS

P.E. JOANNA

(P.E. May to Aug. 1975)

The new electronic_ piano that_has switchable

alternative voicing of Piano Honky-Tonk and Harpsi-

chord. CB’s are **as published"’,

Power Supply £7-96

Tone Generator and Top C Envelope Shaper £9 25
PCB for above £

Envelope Shapers

12 sets (full requirement) £32.16
Set of 12 PCB’s (full requirement) £15.00
VYoicing and Pra-Amplifier Clrcuits £8-37
PCB for above circuits £1.84
Power Amplifier £14:50
PCB for power amp 95p

KEYBOARDS

Kimber-Allen Keyboards as required for many
gubllshed circuits, includmz the P.E. loanna.
ic and P.E. Synthesl The f.
turers claim that these are the finest mouldad
plastic keyboards made.

3 Octave Keyboard (37 notes C to C £20-50
4 Octave Keyboard (49 notes C to C £23-50
5 Octave Keyboard (6] notes C to C £27-00

Contact Assemblies for use with above keyboards:
Single-pole change-over (SP) as for P.E. Joanna and
P.E. Minisonic. Two-pole normally-open make-
break (2P) as for P.E. Synthesiser. Special contact
assembly (4PS) having 4 poles, 3 of which are
normally-open make-break contacts and the fourth
is a change-over contact—this special assembly
enables the same keyboard to be used with the
P.E. Syntheslser, P.E. Minisonic, and P.E. Synthesiser

ly thus g the cost of more than
one keyboard.

J Octave 4 Octlve 5 Octave
Contact Each Set S et
SP 0p £7-40 £ -BO £12:20
2P 24p £8-88 £11.76 £14:.64
4PS 48p £17-76 £23.52 £2928

Printed Circult Boards for use with the above
contacts and thus eliminating most of the inter-
wiring required, are available—details in our lists.

P.E. MINISONIC

(P.E. 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 P.E.
Synthesiser. the functions offered by this design
give it great scope and versatitity.

Two Voltage Controlled Oscillators £5-22
VYoltage Controlied Fliter

and Voltage Reference Circuit £3-41
Two Envelope Shapers and Two Voltage
Controlled Amplifiers €7-25
Keyboard Controller and Hold Circuits £2:66

Keyboard Divider Resistors {(select type to suit
keyboard used, all are 2%, tolerance). 2 Octave, £1;
3 Oct., £1-48; 4 Oct., £1-96; 5 Oct., £2-44.

H.F. Oscillator and Detector £1:66
Ring Mod., Noise Gen. & Env. Inverter £527
Two Power Amplifiers and Two Mixers £3'55
Battery Eliminator 15.88
Temparature Stabiliser £1.47
PCB to hold 2 VCOs, VCF and V-Refl £2.02

PCB to hold 2 ESs, 2 VCAs, 2 Mixers, Ring Mod,
Keyboard Control and Hold £2 20
PCB to hold 2 Power Amps, Noise Gen, Envelope-
Inverter, HF Osc. and Detector 1.45

PCB for Battery Elim. & Temp. Stab. £§-35

FOR ADDRESS INFORMATION REGARDING

OST AND PACKING, VAT, LISTS, AND
EXPORT TERMS SEE OUR OTHER ADVERT-
ISEMENT ON OPPOSITE PAGE
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Photos: 2 of our units containing some of the
;gg s‘l"!rolb(:’sﬂ:hsenel;sl::eclsll'::‘:::)s ﬂgg FTE projects bubiltllfrgm our 'kin ar:’d PCBs.
Keyboard Stabilised Power Supply £7:30 e cases were built by ourselves and are not
Printed Circuit Board 94p PH o N oso N Ics for sale.)
TRANSISTGR osMABET LTD We make transformers
amongst other things
LOW VOLTAGE TRANSFORMERS
NI N Prim. 200/240V a.0.. 5V 1A 50p; 6-3V 1-5A £1-85; 3A
€2-10; 6A CT €3-75; 12V 1.5A £2-10; 3A £3-75; 6A CT
€5-25; 18V 1-5A CT £3-45; 24V 1-5A CT £3-78; 3A GT
£5-25: 5A £8; BA £11-25; 124 £18-50; 40V 3A CT £7-50;
FUR THE AMATEUR ﬁvtgl\ CT £18-75; 25V 2A + 25V 2A £7; 12V 4A + 12V
LT TRANSFORMERS TAPPED SEC. Prim 200/260V
0-10-12-14~18-18V 2A £4; 4A £5°25. o-1z—1‘i»20—24-342)v
. . P 2A £4-50; 4A £6-75. 0-5-20-30-40-60V £4-85; 2A
Thlrd, revised edition £6°75. 0-40-50-60-80-100-110V 1A £7.
:ﬂIDGET REC;&;/IZE% TRANSFORMERS .
o or FW rect. 40V 8.c., 6-0-8V 1-5A or 9-0-9V 1A
by A. Douglas Price £4:70 £1-80 oach; 12-0-12V 1A, of 20-0-20V 0- 75A. o 9-0-8V

ELECTRONIC TEST EQUIPMENT by
H. T. Kitchen. Price €4'90.

FOUNDATIONS OF WIRELESS AND
ELECTRONICS by M. G. Scroggie.

Price £4:25.
HOW TO BUILD ELECTRONIC KITS
by V. Capel. Price £1-95.
SERVICING TRANSISTOR RADIOS by
L. D'Airo. Price £2'20.
ELECTRONIC CIRCUITS AN
SYSTEMS by R. King. Price €540,
HI-FI YEAR BOOK (976 by K. Ellmore
Price. Price £2°45,
ELECTRONIC CIRCUIT DESIGN
HANDBOOK by EEE Magazine. Price £5°10,

RSGB AMATEUR RADIO CALL BOOK
1976 by R.5.G.B. Price £1°45,

RADIO VALVE AND {SEMICONDUC.
TOR DATA by A. M. Ball. Price €240,

% TOTAL PRICE INCLUDES POSTAGE %

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-2]1 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m,

0-3
+ 12V 0-25A, or 20V 0-15A + 20V 0-15A, @il 8t £2 oach.
LOUDSPEAKERS
24n 8 or 75N, 24in 8 or 25N, 3in 3, 8 or 35N, 34In 8, 15
or 800, 95p each: 8 x 5in 3, 8, 15 or 25N, £1-78; Good-
mans speakers. 5in full throw 8N 10W, £4-25; 8}in
double cone 4N. £3; 12in 25W 4 or15N, £8.
INSTANT BULK TAPE/CASSETTE ERASER
instant erasure sny diemeter tape spool or cassetta,
demagnetises tape heads, 200/240V 0.0., £3
TAPE RECORDER MOTORS
New. blowers, tans, etc., 110V a.c., S0p (75p pair).
SYNCHRONOUS GEARED MOTORS 200/240V e.c.
Brand new Smiths, built in gearbox, 2r.p.h.. 75p sach.
PAPER TUBULAR CONDENSERS
4-7mF, 180V, 30 x 20mm, 20p (100 for £90).
SPEAKER MATCHING AUTO TRANSFORMER
12W, 3 to 8 or 15N. up or down, £1-65.

CABLES — CABLES — CABLES
MICROPHONE TWIN H/DUTY, BRAIDED SCREEN
Professional cable for stage, studio, outdoor. PVC
covared, grey, 20p per metre. QGrey: Single cabie.
black, 10p per metre.

MULT!I WAY SCREENED, PVC COVERED
36 way £1; 25 wey 75p: 14 way 50p; 6 way 20p;
4 way 14p; 2 way 10p; 1 way 8p per metre.

LOW LOSS CO-AXIAL CABLE 735N
Stendard UHF 12p and VHF 9p per metre.

3 CORE MAINS CABLE

13A 25p; 6A 15p; 2:5A 8p Per metre; 1A mini cable £3
per 100 metres: speaker twin cable, £2-50 per 100
metres: loudspeaker twin cable, 75p per 20 metres.

ALL TYPES DOMESTIC AND COMMERCIAL CABLES,
ALL SIZES AND COLOURS CONNECTING WIRES,

MULTI SCREENED AND WUNSCREENED CABLE.
TRADE ENQUIRIES INVITED
Carriage and VAT extra on all orders
S.A.E. EN IRIES. LISTS. MAIL ORDER ONLY

45 Kenliworth Road, Edgware, Middx, HAS 8YG

Tel. 01-958 9314

RETAILERS

A NEW booklet from
VERO ELECTRONICS
LIMITED describing
products for the

Home Constructor

is now available
from:—

Vero Electronics Ltd.,
Retail Dept.,

Industrial Estate,
Chandler’s Ford,
Eastleigh,

Hants, SO5 3ZR.

Tel: Chandlers Ford 2956

Write to: Mr. J. Bowden,
Retail Sales Manager, for
your copy.
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PHONOSONICS

SOUND-TO-LIGHT (P.E. Apr.fAug. T1)

The ever-popular AURORA—4 or 8 channels each
re!pondlnl to a different sound frequency and con-
trolling its own light. Can be used with most audio
systems and lamp intensities. A MUST for any Disco,
and a fascinating visual display for the home.

4 channel component set (excl. thyristors €13:05
8 channel component set (excl. thyristors, £22-56
Power supply component set i

PCB for 4 frequency channels £3-22
PCB for power supply and 8 lamp drivers €1-56

| Amp 400V thyristors (| per chan. requ.) each 75p
Panel meter (1 2A) (optional) £3-75
VOICE OPERATED FADER (P.E. Dec- 73)

For automatically reducing music volume during
“talk-over’’ particularly useful for Disco work or for
home-movie shows.

Component set incl. PCB
TAPE-NOISE LIMITER

Very effectlve circuit for reducing che hiss found in
most tape recordings.

Component set (incl. PCB')
Regulated power supply (incl. PCB)

£3.05

£2-60
£3.98

P.E. MINIMIX 6

DETAILS IN LIST

GUITAR EFFECTS PEDAL (P.E. july 75)

Will modify an audio signal not only from a guitar
but from any audio source, producing 8 different
:wntchrble effects that can be further modified b(
manual controls. Possibly the most interesting of all
the low-priced sound effeces units in our range.

Component set with special foot operated

switches £6-25
Alternative component set with panel

mounting switches £4.60
Printed Circuit Board £1-30

HI-FI TAPE-LINK (P.E. Mar./Apr.73)

Designed for use with reasonable quality tape-decks,
this high performance pre-amp includes record,
playback and metering circuits.  While stocks last.

Stereo component set (excl. panel meter) £24-25
Mono component set {(excl. panel meter) £14:70
Power supply component set £5-93
Stereo main PCB 41-80
Stereo sub-assembly PCB 98p

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)
An independently designed VCF that can be used
with the P.E. Synthesiser.

Component set
Printed circuit board

ENVELOPE
SHAPER

The new ADSR Envelope Shaper published in

£3-41
£1.25

RHYTHM
GENERATOR

(P.E. Mar./Apr. 74)
Programmable for 64,000 rhythm patterns from
8 effects circuits (high and low bongos, bass and
snare drums, long and short brushes, blocks and

COMPONENTS

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND
TO A WORLD-WIDE MARKET
BIOLOGICAL AMPLIFIER (P.E. jan./Feb. 73)

Multi-function circuits that, with the use of other
external equipment, can serve as lie detector,
aiphaphone, cardiophone, etc.

Pre-Amplifier Module
Component set and PCB

Basic Output Circuits
Combined component set with PCBs, for alphaphone

€71

soft eymbal), and with variable time signatures
and rhythm rates. Really fascmallnl and usefut.
Tempo, Timing and Logic circuits £12-59
PCB for above circuits (double-sided) £2.94
Component set for all 8 effects circuits ¢|0 49
Set of 4 PCB's to hold all 8 effects

Simple mixer (no PCB available) (2 76
Alternative mixer with external volume
controls and adjustable gain (independently
designed), including PCB £9:93
Power Supply, including PCB £6:42

cardioph frequency meter and visual feed-back
lamp driver circuits €5-39

Audio Amplifier Module
Type PC7

SINE AND SQUARE WAVE GENERATOR (P.E. )uly 75)

Suitable for audio, digital, or general prose.
Controllable through 4 decade ranges 10Hz
100kHz, Switched attenuation through 10 ranges
from 10V to {mV peak-to-peak.

£5-50

SOUND BENDER (P.E. May 74)
A multi-purpose sound controtler, the functions of
which include envelope shaper, tremolo, voice
operated fadar, automatic fader and fr

P set £8-88
PCB for above components £1.60
Power Supply £5:70
PCB for Power Supply 96p

doubler,

Component set for above functions (excl. SWis) €6:58
Printed circuit board £1.58
Optional extra—additional Audio Modulator, the
use of which, in conjunction with the above com-.
ponent set. can produce ‘‘jungle-drum’ rhythms,

Component set (incl. PCB) £2.55
PHASING UNIT,sP .E. Sept. 73)

A simple but ec!lve mznu:lly controlled unit for

introducing !he **phasing’” sound into live or
recorded music.
Component set (incl. PCB) £2.50

PHASING CONTROL UNIT (P.E. Oct, 74)
For use with the above Phasing Unit to automatically
control the rate of phasing.
Component set {incl. PCB)

ULTRASONIC TRANSMITTER-RECEIVER
(P.E. May 1972). A highly sensitive, tight-beam,
long-range, “invisible beam’* detection circuit with
numerous applications. While stocks lasc.
Component set with PCBs but excluding
transducers

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

Component set incl. PCB

POWER SUPPLIES

Sophisticated low-noise highly-stabilised power
supply kits complete with PCB's and detalled in-
formation are now available. Details in list.

Other PCBs (all *“as published’”) While stocks last
Bench Powar Supply (P.E. Sept. 1974) T0p

£3.75

£4.60

£2-83

Video Amp., Sync Mlxer and
Cathode Switch PCB (P.E. Oct. 1974) £2:20
PCB for remaining Circuits (P.E. Oct. 1974) (1 20
Digital Power Supply (P.E. Aug. 1972) 50p
Electronic Piano:

P.E. TUNING FORK

(P.E. NOVEMBER, 1975)
Main component set incl. PCB
Power supply set incl. PCB

€13.50
€6-57

REVERBERATION UNIT (P.W. Nov./Dec. 72)

A high quality unit having microphone and line
input pre-amps, and providing full control over
reverberation level.

Component set (exl. spring unic) £7-55
Printed cireuit board £1.76
9 inch spring unit £4.95
Panel meter (50uA) (optional) £3.75

SEMI-CONDUCTOR TESTER (P.E. Oct. 73)

Essential test equipment for the enterprising home
constructor. While stocks last.

Set of resistors, capacitors, semiconductors, poten-
tiometers, makaswitches and PCB £8.44

Panel meter (500A)

PHOTOPRINT PROCESS CONTROL (P.E. Jan./Feb.72)

For colour and B & W, an indispensible dark-room
unit for finding exposure, controlling enlarger
timing. and stabilising mains voltage.

£€3.75

Component set (excl. meter) £10-72
Printed Circuit Board £1.74
Panel meter (ImA) £3.75

SYNCHRONOME

AND

PEAK LEVEL INDICATOR

Send S.A.E. with all U.K. requests for
free list giving fuller details of PCBs,

Ovarseas enquiries for list:
Europe—send 20p.
Other countries—send 30p.

U.K. orders: under £15 add 22p.

over £15 add 40, to full total of goods, post
Opt:onal. Fee for eompansauon Overseas—VAT does n
against loss of damaza in post (U.K., { apply.

Eire & C.I. only):

PHONOSONICS, DEPT. PE43, 22 HIGH STREET, SIDCUP, KENT DAI4 6EH

Add 25% ior current rate if diferent)

Octobeﬂr 1975 and havln( manual control.of Pre-amp PCB (P.E. Oct. 1972) 85p
l!l AtKiCk and § Power Supply PCB (P.E. Oct. 1972) 60p DETAILS IN LIST
Component set incl. PCB £4:16 Power Slaves: Power Supply PCB (P.E. Aug.
1974) 55p
, Rondo:
Comp t sets include all y resistors, Pre-Amp PCB (P.E. Oct. 1973) 60p PHOTOCOPIES
capacitors, d 5. Tone, Balance and Volume Control PCB of P.E. textsfor most of our kits are available.
transiormers, Fuller details are in our lists. (P.E. Oct £1-40 Prices in our lists.
;I;rgln;;storsm g:;S; 12p %Hg%‘i ?:D Integrated Circuits | Zeners * Electrolytic Capautors (}lF/V Polyester | Tantalum
p BFYS 24p p 3-3V 400mvv 15p | 0-47/63  8p 100/40 p 2200/40 7ip | (uF /Y
ACIT6 200 psyssa 22p ZN3703  |2p 709 TOS 400 | 3.3V 00mwy 13|V 0res’ e 1ooes  13p 280011903500 ey LI
BCIO7  13p ip20ss |10p 203704 120|709 8-pin DIL  40p | 317"\ Wy 25p | 1'5/63  6p 150/i6  6p 3300/63 133p | 0loi5 3ip | 0-22/35 13p
B&los P ocie  eop N33 338|723 708 95p |51V 400mW isp 3%2; t isoied 1le 47o0ils S0plocai 3yp 04735 13
: v 25p | 4 e P o
Bl 1887 - LEIRES ipTe oDk HPYse Womw 15m §840 o J/E  Tp 4700/40 9%p oo a)igns 1n
P 4 pl5-6vI3IW 20 5 6p P : .

BClS 120 OCB%, Mo NS ileliseninDiL s3p |62V 400mw isp|10/63  ép 220740 17p o4 ain] 43038 isp
EEisa 3% g INSTIT 45 | [A7605 TO220 I63p | -8V 400mW 15 15740 ép 220/63  2ip 015 sip| 10/l6 16p
BCI58 13p ZTXI07 12p | BA P19.1v 400mW I5p | 22/10 6p 330/i0 6p SEE OUR 022 ep| 10125 18p
BCI59  i3p ZTXlo8 74p Diodes 1ATB15 TO220 165 | 1oy 400mw  I5p | 22/ 6p 470/6:3  7p 033 8p| 1563 t6p
gg:au 12p %;ﬁg; |s° INSI4 4p L av.-1-0212 ssop | 11V IW 25p [ 33/6°3 6p 470/10 15p LIST 047 10p| 22/l6 18p

84 12p P IN400I sel,y. 1.6721/6  188p | 12V 400mwW 13p | 33/16 6p 470/25 18p 068 12p| 47/6:3 18p
8cie7 25p ZTXS3l 2Ip |N4002 7P - Pliav Iiw 25p | 33/40 6p 470/40 20p FOR 10 i15p | 47716V 30p
BC204  14p 2N706  13p |N4004  8p | CA3046 71p | 15V 400mW 15p | 33/50 6p 680/6-3 10p 22 26p| 100/3 18p
BC209C I4p INSI4  22p IN4006 9P | urca0008 730 | 15V IW 25p [ 47/10 ép 680/25 20p
BC22L  I5p 2N1304 22 INAQ7 10| CCONOR 0P| igv 4comw 15p | 47725 e rooojio 14p  OTHER
BC213 15 2N2905 270 QA3 TP b9 202 | 18V 1W 25p | 47140 8P 1oo0/16 259 GOODS | Prices are corract at
BC478  29p IN2907 22p Qa5gy  gp | SOOI P20V 400mW 150|004 ep 1000125 30p timo of press. E. &
BCY7l  22p 2N30S3  I8p Z§| 75p | EP27/3015F  135p | 20v 1W 25pf100/l0  6p 1000/40 54p gryeipp §O-E- deliveries subject
BFYS0  22p 2N3054 66p ZSI7I 16p | STK025 595p | 27V 400mwW 15p 1 100/25  6p 2200/25 45p to availability.
Ak
LIST POST AND HANDLING VAT Ovaerseas—will be charged extra.

minimum charge 74p. Details of kit
weights, and postage rates will be sent
with lise,

Eire and Channel Islas classify as
overseas for posting purposes.

MAIL ORDER AND C.W.O. ONLY
DON'T FORGET VAT!

and handling.
ot currently
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B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT (unless otherwise stated)

MINIATURE 2 PIN PLUGS AND SOCKETS
{fit into $in hole, pina enciosed, with covers for
chassis mounting, or cen be used for in-line
connectors). Bargain pack of Iplugs + 3sockets
+ covefs, S0p.

PROGRAMMERS (magnetic devices). Contain
9 microswiiches (suitabie for maine operation)
with 9 rotating came, &li individually adjustable,
ideal for switching disco lghts. displays. etc..
or strial machine p {Need

TRANSISTOR HEATSINKS, to take 2 x TO18
tranaistors, screw In Clsmps, Diock size 1 X §
#in, with holes for mounting, 3 for $0p,

HIGH QUALITY SPEAKERS, B}in X 8in elliptical,

inty 2in desg, inveras magnet, 4 ohms, rated up
to 10W, £1-80 each.or 2 for £2-75 (qty. discount
avatiable). + 25% VAT,

slow motion motor 1o drive cams, not )
9 awitch version £1-50, or 15 switch version 2.
10 WAY PUSN-BIITTON UNITS, }in square
buttons, Markad 0-9, canceling type mounted
on one PCB for easy fixing, ex-equ!

MEAVY DUTY HEATSINK BLOCK! unurmed
base ares l'bln X 2in, with 6 fins, total height
24in 30p e

w HELAVS Connnenul typs, 2 pole change
over,

RUBB!R MAONETS #in square, with mounting
hoie, 20 fo

SPERRY 7 SEOIENT P.Q.0. DISPLAYS, digit
height 0-3in red, with decimal points, 150V to
200V (nominal 180V) operation, These are high-
volt industrial type and therefore brighter (hnn
normal displays. Al brand new, AT
BARGAIN PRICE OF 50p PER DIGIT. TVPE 332
{two digits in one mount) £1 each, TYPE 333
(three digits on one mount) £1-%0. (Sorry, no
single digh available.) Data Suppiled.

BSX20 Transistors, 3 lor S0p.

BC108 (metal can), 4 for 50p.

PBC 108 (plastic BC108) 5 lor 50p.

©C200 Transistors, 8 for 50p

BSY95A Transistors. 6 for S0p.

BFY51 Transistors, 4 for 80p.

BCY72 Transistors, 4 for 50p.

PNP audio type TOS Tmnllutova 12 tor 25p,

Colis on {in dis, 1}in long paxolin formers.
5 for 20p.

Valveholders. mixed bag of 10 for 50p.
Springs, 1in long x #in din. per pack 28p,
LF chokes on #in x 2in cores, 5 for
gF 10mm circules ceramic trimmers (tor
HF/UHF work) 3 pin mounting, 5 for Sop.
TOJ transistor insuistor sets, 10 for S0p
PC Boara Withdrawal handies, mixed cols.

8 for Shp

Solder, 20 SWG, 80:40 alloy, approx 8 yds for 25p.
Multiturn Pots, 10 turn, tin spindie (ex-equip),
following values available, 2kohm. Skohm,
A(X)konm €1 sach.

Lead &pv---on {10xohm) for mobile plug
leads, 4

1mA Mston 2 in square, plastic fronts (these
have 8 paper scaie stuck over the original marked
0-1mA which is easily pesied off and sn internal
18K resistor which is easily removed), (175
each or 2 for £3.

SHam 100uA Meters. Black 0 24,

ar (GE30015) Chessis Lead Terminations

(these are the units which boit on to the chassis,
lead ls secured by aCraw cap, end the inner

of the coax passes through the chassis), 30p

oach, 4 for £1.

PL258 Plugs (PTFE), brand new. packed with

raducers, 85p or 5 for £3.

50239 Sockets (PTFE), brand new (4hole fixing
). 80p each or § for £2-25.

25-way ISEP Plugs and Sockats, 40p set {1 plug

+ iskt).

Piugs and sockets sold separately at 25p each.

Bulgin Round Fres Skts. 3 pln lor mnm Input

on teat equipment, eiC., 23p sa

BNC insulated Sockets (-mgls hol- type), 85p

Bulnln FIM 2-pin Flax Connactors non-reversible
40p sach.

Mobils Converters, 24V DC input 13-8V at
approx 3:4A DC aulpuL fully stabilised. £3:50
each (ideal for running 12V car radio from 24V
lorry battery).

Pkts. of 2BA Nuts (the self-locking ones with
the nylon insert) 100 for S0p.

Dept PE, 5STATION ROAD, LITTLEPORT,CAMBS., CB61QE

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday
PLEASE ADD 8% VAT (unless otherwise stated)

SPECIAL OFFER!
MAINS TRANSFORMER, TYPE 14/4. 14V at 4A.
£2-50.

DlECAIT BOXES (lpplox eize in inches)
&

43%x2:3x1.2 So
4-8x2:3%15 5
4-8x38x1 05
4-8x3-8x2 £1-00
S8x48x?2 £1-45
486x3.8x3 £1:35
G-Ax48xé £2-25
8:6x58x2 £t-05
10-8 x6-8x2 r2-28

0|
Please add 8% VAT

WELLER SOLDERING IRONS.
EXPERT. Built-in-epotlight illuminates work
Pistot grip with fingertip trigger. High atficiency
copper soldering (Igr
EXPEAT SOLDER QUN. £6-30 + VAT (54p)
EXPIIY SOLD!R GUN KIT (spare bits case,

10.). £0-80 + VAT (Tp)
suu: BITS, PAIR 20p + VAT (2p)

SMAN SOLOERING IAONS

We now stock Spiralux Tools for the electronic
onthusiast. Screwdrivers, Nut Spanners, BA and
Metric sizes, pop rivet guns, etc. S.A.E. for lst.

ILF. Cans, §in square, suitabie for rewind, &
for 30p.

typ
wnxmn (Modern Pys type) marked 0-50,
0-150, 0-750, ail on one scaie

Pl with min. jack plug, 2 tor
sop

SP15D 15W £2-52 + VAT (20p)

SP25D 25W £2-52 + VAT (20p)

SP25DK 25W + bits. ete, kit £3-12 + VAT (23p)
BENCH STAND with spring for Marksman frons.
£1-80 + VAT (34p)

SPARE BITS

MT3 for 15W, 42p + VAT (3p).

MT4 for 25W, 35p + VAT 3p).

TCP1 TEMPERATURE CONTROLLED IAON.

uplrl(cly) with scale, £2.75.
RiS Midget 3 pole 4 way, rotary switChes.
40p each.

Dubitier Electrolytics. S0uF, 450V, 2 tor 50p
Dubilier Electrolytics. 100uF, 275V, 2 for 50p.
Pluny Elsctrolytics. l70uF 63V, 3 for 30p

SPECIAL OFFER,
S0ohm Coax, high qualty, PTFE

Rotary switches. min. 4 poie 2-way, 2 for 50p.
Telsphone Typa oarpiece insert, 50p.

1}in p Chassis 1 B
6 for 30p.

LES Lamps, 24V 1:2wW, 10 for 40p.

Multard Tubular ceramic trimmers. 1-18pF,
6 for 50p.

1.C. 8. somse cooea 18 DIL type. untested.
mixad, 20 for 2
Miniature llldor switches, 2 pole 2-way,

5 for S0p.

insulation and biue PTFE cover, solid silver
plated inner, and aliver plated braid, approx 3m.
overall diametar (idesi for unit wiring of RF
stages up to 23cms, efg.), 4 metres for SOp.

1000uF, 30V, 3 tor 80p.
P|ouay Eloclrolync. |000uF 180V, 40p each
(3 for 1),
Dublllcr Eluc(voiyﬂu BOOOUF, 35V, 50p each.
Dubilier Electroiytics, 50004F, 50V, 80p each.
Dubllter Eiectrolytics, 50001F, 70V, 85p sach.
1TT Electrolytics, 8800uF, 25V, high grade, scraw
terminals, with mounting clips, each

PLUGS & SOCKETS,

BNC Socket (Single-hole mounrlng type) Ex-
equipment {special ofter) 3 for 50p.
N-Type Plugs 50 ohm. 60p nch 3 tor £1-50.
N-Type Sockets {4-hole chassie mounting, 50
ohms (a smaii coax lesd type), 50p esch.

Plessey 10,000uF at 63V, 75p each.
Plassey Cathodray CIDIC"O" 0—0 #uF ot 12-5kV
OC. Screw terminals. £1-30 &

PLEASE ADD 25% VAT TO AI.L CAPACITORS

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, S.A.E. FOR LIST

ifon & PSU, £19-43
+ VAT (£1-47).

SPARE TIPS

Type CC nln‘?lo tiat, Type K double fiat fine tip.
90p sach + VAT (8p),

ALL SPARES AVAILABLE

MULTICORE SOLDER

slzvn 5 Savbit 18 g.w.g. In elloy dispenser, 32p
+ VAT (3p).

Size C1SAV1S Savbit 185.w.g., S8p + VAT (4p).
Size 12 SAVBIT 18s w.g. on plastic reel £1-30
+ VAT (15p)

MINIATURE PLIERS ngn quality “Crescent",
made in USA. £4.35 + VAT (35p)

SIDE CUTTERS, hlvrh qu-llty

inUSA. £5-45 + VA

rescent’’, made

Terms of Business: CASH WITH ORDER. MINIMUM ORDER 1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN.

SENSATIONAL — WORLDBEATING DIGITAL ALARM KIT

NEW
DIGITAL

ALARM

@ BUILT IN ALARM

® PHOTOCELL CONTROLLED

BRIGHTNESS
® AM/PM INDICATOR

@ GIANT 0-63In LED DISPLAY

NB. STANDARD NON-ALARM
STILL ONLY £14 IN KIT FORM

CLOCK READY BUILT £22-50

£

<rZ0

MM5314 Clock Chip 4-6 Digit

Gl. AY51202 Clock Chip 4 Digit

NSNB1L 0-63in LED. Price each

DS8865N Seg. Driver Chip

Futaba 4 Digit Display plus AM/PM
Resistors {W 5% carbon film, most values.

Packs of 10 only

Resistors $W 5% carbon film, most values.

Packs of 10 only

Resistors 1W 5% carbon film, most values.

Packs of 5 only

Triac 400V 15A isolated tab TO220
Transistors Plastic BC183/213/307

ALL ITEMS CARRY FULL MFG GUARANTEE. VAT INCLUSIVE

B A R G ‘ N B ‘ T s ORDERS UNDER £2 ADD 25p FOR HANDLIN(CSA%;US?T%ERS

12V Relays min. IP c/o 3300 coll S 20

£2:95
£4.76
£1-65
£0-50
£6°36
£0-10
per pack
£0-10
per pack
£0-15
per pack
£1.98
£0-10

LM3900 quad op amp
LM309H 200mA 5V reg.
741 mini DIP 8 pin

IN4001 50V 1A diode
IN4148 Smal! signal diode
Fuse holders 20 X Smm
Slide Switch 4 pos

Mains Transformer 110/240V IN

0-16-5 at 100mA OUT
Slide Pot 5K ohm LiN 45mm
5-pin DIN plug

5-pin DIN Socket Chassis Mount £0-08

Pack of 5
010-001 400V 20p
£1-15/0-01 400V 20p
£0-31 |0-022 100V 20p
£0-04 |0-033 100V 20p
£0-03 |0-022 250V 35p
£0-20 /0-01 630V 55p
£0-20 |01 250V 30p
£2.00 0-22 250V  £1:10
1uF 250AC
£0-55|Mains £0-41 each
£0-14

€WO PULSE ELECTRONICS ¢
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Genuine GOLDRING Stylus . p. 25p

G800 £2.35 GQss0 £1-98
G800/H £2.38 G800/E £4.42

MICROPHONES-~ . s 7. 250

UDlao—Cardloid dynamic dual impedance 600

and 50 £6-58
ECM91—Cardlold condenser omni-directional
600 and 50k impedance £11-99

RX201—Cardiold dynamic 60001 echo mike, 4
transistors, 1:-5sec reverberation time, with

volume control and on—off switch £9-93
Philips type cassette mike £1-68
Cassette stick mike with remote control £1-30
Gem 2 sgtation Intercom (baby aiarm) £3-85
CASSETTES (Low Nolse) P.& P.25p
-5 over 6

c60 35p 32p

C90 43p 40p

C120 55p 52p

SOLDERING IRONS r. & p. 25

12V d.c. 15 watt £1-24 250V a.c. 40 watt £1-40

CABINET KITS *. s P. 85p per pair

127 % 8" x 4" (8" x 5" or 7" x 4" cutout) £2-90 each
127 % 12" x 1§ (107, 8” or 8" x 5" cutout) £4.05 each
18" x 11" x 74" (8" and 3", 8" x 5" or 8” cutout) £5:10 each
22" x 14" x 73" (13" x 8" or 12" and 3" cutout)} £8-15 each

ALL PRICES INCLUDE VAT
Items subject to availabllity and manufacturers’
increase. U.K. only.

Riversdale Electronics
Mail Order Department HIZN

O.Box 470, Manchester MI60 4BU /,

SYNTHESISER
Modules by Dewtron®

The synthesiser lllustrated was built using Dewtron
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
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
‘Modumatrix’’ patching system makes other patching a
thing of the past! Send Just 20p for full catalogue to:

D.E.W. LTD.

254 Ringwood Road, Ferndown
Dorset BH22 9AR

GREENWELD

HAVE MOVED TO LARGER PREMISES AT:
443 MILLBROOK ROAD
SOUTHAMPTON SO1 OHX
Tel. (0703) 772501

All mail order and callers to this address please—callers only to 21 Dept-
ford Broadway, SE8 (Tel. 01-692 2008) and 38 Lower Addiscombe Road, *
Croydon (Tel. 01-688 2950)

T41s

8 pin DIL full spec., 10+ 26p, 25+ 23p,
100+ 21p.

BARGAIN PACKS

12 BC107  £1-20 25 IN4DC1  £1-20
14 BC108 f£1-20 22 IN4D02 £1-20
128C108 ©1.20 20 1N4003  £1-20
15BC148  £1-20 18 1IN4004  £1-20
12B8C149  £1-20 16 1N400S  £1-20
122BC157 1-20 14 IN4006  £1-20
128C158 tt-20 12 1N4007  £1-20
12 BC159  £1-20 40 1IN4148 £1-20
22N2646 £1-20 32N3055 £1-20
10 BC328  £1-20 1 SN76660 £1-20
12BF194 1£1.20 1 SN76013 £1-20
7BF173  £1-20 4741C £1-20
5 BF181  £1-20 2555 £1:20
12 8F195 £1-20 6BY103 £1-20
12 BC548  £1-20 16BC348B  £1-20-

All fuli-spec. marked devices.

PC ETCHING KIT Mk It

Contains 11b ferric chloride, 100 8q. in

copper clad board, DALO Quick Dri

etch resist pen. abrasive cleaner,

2 miniature drili bits, etching dish

and instructions, £3.85,

b BARGAIN PARCELS

Hundreds of new components—pots,

resistors. capacitors, switches, PC

Boards with transistors, diodes and

zeners, loads of odds and ends. Only

£3:25.

TRANSISTOR PACKS

200 assorted malinly out of spec tran-

sistors, mostly unmarked—NPN, PNP

plastic, TOS, TO18, RF, AF, small
signal and TO3 power devices. About

75% usable devices. Only £1-60.

1.000 unmarked 1N4148 diodes, 85%

OK. Only £4.

100 unmarked BC108, untested £2-10.

10 out-of-spec. 2N3055 {(no opens or

shorts) £1-10.

RE-SETTABLE COUNTERS

4 digit 24V operation, 68mA. Speed

up to 10 Impuises/sec. £1-50.

CALCULATOR KEYBOARDS

4 different types—all have 0-9 and

DP keys plus the following:

Type A has 10 function keys and 5
position slide switch, size 200 x
135mm. Price £1-50.

Type B has 13 function keys and 5
posltion slide switch, size 200 x
135mm. Price £1-85.

Type C has 14 function keys and 7
position slide switch and a 3 posi-
tion slide switch. size 185 x 115mm.
Price £1-80.

Type D has 19 function keys and 8
position slide switch. Size 220 x
125mm. Price £2-10.

HEAT SINKS

Large (155 x 135 X 60mm) with 2 x

0C29. Weight 3ib, £1-30.

0DDS AND ENDS

80V 10A rectifiers—4 mounted on

heat sink, ideal for battery charger.

£1:20.

Screw mixture—approx. 500 assorted

screws 2BA to 8BA pius some self-

tapping. few nuts and washers, etc.,
£1.

Telephone handsets. brand new.

but old type so only £1-20 pair.

115V 65w soldering irons, £1-20.

230V 700W Immersion heater. 75p.

VHF power transistor Ly Texas, type

2N3375, £1-20.

Free with every order—base connection data sheet on over 50 popular
digitat/linear ICs, voitage regs., etc.

All prices quoted include VAT and UK/BFPO postage. Most orders des-

patched on day of receipt. SAE with enquiries or for List please. Send

10p for Multimeter catalogue—free on request on orders over £3. Official

Orders accepted from Schoois.

welcome. Surplus components always wanted.

etc. Export/Wholesale enquiries

5553
8 pin DIL full spec., 3+ 52p, 10+
44p, 25+ 41p.

RESISTOR AND CAPACITOR PACKS
400 assorted carbon resistors £1-50
250 hi-stabs, 1, 2, 5% }-1W £1.40
100 wirewounds 2-15W £2:00
200 miniature resistors, §. }

and {W, mostly carbon flilm £1.-10
200 poly, mica. ceramic caps £1-10
100 polyester, 0-01-2- 2uF £1.30
200 miniature electrolytics, but

many unmarked so only £1-10
15 airspaced and compression

trimmers £1-10

JUMBO PACK: 1 each of the above
8 packs. £10-90 value for only £3-501

TRANSFORMERS

All have mains primaries: 6-0-8V
100mA S0p; 9-0-9v 100mA 95p;
12-0-12V 50mA 80p; 12-0-12V 100mA
£1; 24-0-24Vv 500mA £2-05. Multi-
tapped transformer to give 3, 4, 5,
8, 8,9, 10, 12, 15, 18, 20, 24 or 30V,
or 12-0-12V, or 15-0-15V—1A version
£3.15; 2A version £4.45; 30-0-30V 1A
£3:25; 6-0-6V 14A £1:95; 12-0-12V 1A
£2-15; 25V 1-75A £2; 17V 1A £210,

COMPUTER PANELS

Large quantity always avatlable; 3ib
assorted £1:75; 7Ib £3-85; 58Ib £18.
Pack with about 506 components inc.
at least 50 transistors £1.

Pack with 12 high quality panels,
tnc. ICs, power transistors, multi-
turn trimpots, hundreds of small
signal transistors, resistors, zeners,
capacitors, etc., only £2-75.

FERRIC CHLORIDE

Anhydrous technical quality in 1Ib
double sealed packs: 1lb 85p; 3ib
1-90; 10ib £4-80; 1001b £38.

VEROBOARD

100 8q.In assorted sizes and pitches,
about 8 pieces (all 0-1in if requested).
£1-20

RELAYS

Lots of different types avallable to
caliers. Miniature plug-in types. 430 +
430 ohm coil, 4 c/0 contacts. 60p.
£O 3000 type 500 ohm coil {operates
on 6Y), 1 heavy duty make contact.
60p. Omron 11 pin plug-in type, mains
coil, 3 c/o contacts rated 10A. £1-20.
PE Gas Ignitor Kit, as featured in
July 1975 edition. Still only £3.

VEROBOXES

Professional quality. two-tone grey
potystyrene boxes with threaded
inserts for mounting PC boards:
120 x 65 x 40mm £1-52; 150 x 80 x
50mm £1-75; 188 x 110 X 60mm £2-40.
Sloping front type: 220 x 174 x 100/
52mm £4-20.

DEVELOPMENT PACKS

50V ceramic plate capacitors, 5%:
10 of each value 22pF to 1.000pF,
total 210 caps., £3.

CR25 carbon film {W resistors, 5%:
10 of each value 10 ohms to tMN,
total 610 resistors. £7-50.
Electrolytics. wire ended 25V work-
ing, 10 each of: 1, 2-2, 4-7, 10, 22, 47
and 100mF, 70 capacitors for £3+60.
400mW zeners 5%, 10 each 3V to 30V,
260 in all. Only £14.

Practical Electronics March 1976

259


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

Practical Electronics Classified Advertisements

RATES: 13p per word (minimum 12 words). Box No. 35p extra. Semi-Display £10'00 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, ‘‘Practical Electronics’ IPC MAGAZINES LTD., Fleetway House
Tel. 01-634 4451,

Farringdon Street, London EC4A 4AD.

Bank of 20 Naons Tdp (16p). 5 Figure Resett-
able Counter 18/22V works on 12, £2:50 (50p).
Box with 20 x LA2 Pot Coraes + 20 x 1%
Caps £1:75 (75p). Copper Clad Pax Panels

X 54in, 6-75p: 12x {2in. 75p; 17} x 9% in.
85p; 8} x 9% in. 3-£1-25; Fibre Glass Ditto
124 x 7in,90p; 18 X 4in.85p; 7 x 8in, 60p;
114 x i3} in. £8-75, All C.P. 74 Serias ICs on
Panal(s), 10-85p  (10p). Three Transistor
Audio Amp. Transistors Equiv. to ACI28,
QC72 40p (10p), 3-£I, c.p. T.V. Convargence
Panels 2 x ACI28, 3 slugged coils, 3 slide
switches, |} W, W, pots, 3 carbon presets,
2 ferrite chokes, atc. £1-30, c.p. Talking Page
Panel 2 pots, |2 silicon transistors and S.C.R,
8 nice electrolytics 80p ‘ISp). Valupaks PJ,
10 silicon diodes 650V. I{A on tagboard 50p
(10p). P9 100 S/Mica Caps 55p (10p). PII 100
Polystyrene Caps 80p (10p). Lists I5p Refund
on purchase,

71b assorted components £2-50
3 Ib assorted computer panels £1-70

J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 INL
Postage in brackets Mail ordaer onty

MANUFACTURERS BRANDED PRODUCTS
TRANSISTORS {1.C%s DIODES & RECT
ASY29 0-25[709C TO99 0-30| IN914 0-04
AF125 0°20|709C D.I.L, 0-30 1N4148 0-04
BC107/ 741CTO99 036 (0A91 0:05

BC108  0-09|741CD.I.L. 0-38/1N4001/2 005
C109C 0-21|723C D.I.L. 0-801N4003/4/5 0-08
BC147/8/9  0-10/747CD.I.L. 0-85(1N4006/7  0-08
BCY70/71/720-13|748C D.1.L. 0-38! BRIDGES
BC441 0-20 o110V 14 018
BC461 0-2! 050 {100V 1A 020
BFY30 018 090 [P00VIA 030
BFY51/62 01 008 [200V 284 200
0C28 0-4 ENERS
0C335 0-3 BZYS8 3-3-
2N2646 03 33V 5% 008
2N 3053 01 1 Watt 6:8-
0cC2s 0-4 200V 5% 0-15
0C36 0-354 .E.D,

TIP31A 0-50f  Please add 209—Red 017
TIP32A 080l 17% V.A.T. .E.D. Cllp 002
C.W.O. PLUS P.P, I5p TO
BETA DEVICES
4 High Bridge Street, Waltham Abbey, Essex

8COOP! 10mF/12V 10/20p, 100/¢1; 10mF/
70V, 22mF/6QV 10/25p, 100/£1-25; 100mF/
16V, 1,000mF/6V 10/30p, 100/£1-50. 1N4002,
, 1N914 4p, 1N4148
4p. Bridges 1A/200V 2/50p, 2A/200V 2/85p.
lastic BC107/8/9 10p, ZTX300/
TIP3055 45p,
can BC107/8/9 12p,
2N3055 73p. Leds w/clips TIL209/red ;76491,
in,

25p, 555 49p. P. & P. 20p. AUDIO-OPTICS,

4p, 1N4004 5p, 1N4007 6p,
Transistors,
500 14p, ZTX304/504 22p,
TIP2955 64p. Metal
green, orange, yellow, 21p. I.C.s 8

19 Middleway, Chinnor, Oxon.

VALVES, RADIO, TV,
INDUSTRIAL. 1930 to 1975. 2,200

8.4.3. Postal export service. We
purchase new and boxed valves.
wholesalers, etc.,

MINIATURE CARBON FILM RESISTOR

5%, 4W, 1W, ?W, E12 Serles, 22 ohm to 1
ohm, 10 for 10p, 50 for 45p, 100 for 80p.

P. & P. 10p. Mixed values and wattages
your choice.
RG1 1BR.
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CANDAR, Freepost, Reading,

8, which are 26%

i MARCO TRADING (Dept.

Tel: Whixall 464/465 (STD 094 87
(Proprs. Minlcost Trading Ltd.)

TRANSMITTING,

types in

stock, many obsolete. List 20p. Quotation

wish to
Dealers.

stocks purchased. COX
RADIO (SUSSEX) LTD., The Parade, Last
Wittering, Sussex. Tel. West Wittering 2023.

Precision Polycarbonate Capacitors

All High Stability —extremely Low Leakage
TTL LOWER PRICES! 440 V A.C. RANGE 63V D.C. RANGE
(Fast delivery. Al prices include VAT) - Value Dimen- Price | Value uF +1% +2%
SPECIAL OFFER of 7400, 7410, 7420, 7430 and (uF) sions (mm)each 0-01;41#& 0-1uF 66p 48p
7440 ac | lp each, ZTX108 ac 8p each. L D 0-22uF; 0-33uF  67p 50p
Above offer ends 31 March, 1976, and is regard- 01uF 27 127 O5lp|0-47uF 87p 50p
; less of quantity ordered. 8;0);41;‘ ';'g 11%7 ggn g'gs;;‘l" g;n ggv
Type 1/24 25/99 e 1/24 25/99 ot L [ 4 X
7400 0-13 o{u 74ng0 0-47 0-42 0-25uF 33 16 87p | 1-5uF 88p 71p
7401  0-14 012 7483  0-80 0.75 0-33uF 33 16 75p | 2-2uF 96p  75p
7402 014  0.12 7484 092 089 Oivubigds 19, 8ol auE 2110 82
7403 014 012 7485 1306 1.09 0ouF 33 19  87p|47uF £1-62 £1413
7404 06 013 7486 030 026 068uF 50-8 19  93p | G:8uK £1.96 £1.38
7405 016 0.5 7489 2.90  2.80 1OuF 508 19 £1.08] 1ouF £2.40 £1.05
740 ¥ , ’ 40 1:5uF  50'8 254 £1:21 | 15uF 23.22 £2.79
406 0-36 031 7490  0:42 0.4 3 = H
7408 016 05 7491 065 0.5 CIOLES £o0:81 204 21441 22y, £4-28 £3.68
7410 014 0-13 7492 0-46 0+45 TANTALUM BEAD CAPACITORS—Value available:
74i1 023 020 7493 0.42  0:.40 01, 022, 033, 0-47, 0-68, 1-0, 2:2, 3:3, 47, 6:8uF at
7412  o0-16 015 7495 0:59 0:55 15Y/25V or 35V, 10-0uF at 16V/20V or 23V; 22-0uF at
7413 032 031 7496 0.77 0:69 6V/10V or 16V; 33-0uF at 6V or 10V; 47-0uF at 3V or
7414  0.65 0.60 74100 (.08 0-89 6V; 100-0uF at 3V. All at 12p* each, 10 for £1-10%, 50
7417 030 029 74107 0.33 028 for £5*, 100 for £9*.
7420  0:14 013 74109 0-54 0.48 TRANSISTORS V LO.’s
7422 0-20 0:19 74121 0-30 0.28 BC107/8/9 9p | *BC212/212L 14p ; 2N 3055 50p
7425 027 0-25 74122 0.47 0-39 *BCl14 12p | *BC213/213L 11p | OC71/2 12p
7427 027 0-25 74123 0:65 06| *BC147/8/8 10p | *BC214/214L 11p | NE555Timer 61p
7430 0-14 0-13 74141 0.69 0:63 *BC1533/164 12p | *BF194/5  12p | 741C 8pin DIL
7432 027 0-25 74145 0-68 0-58 *BC157/8/9 12p | BFY30/1/2 20p 32p
7437  0.27 025 74150 §-05 0-95 *BC182/182L11p | AF178 30p | ZN414 £1-15
7440 014 013 74151 078 075 *BC183/183L11p | AF234 38p | BN76013ND
7441 069  0.62 74153 076 072 *BC184/184L 12p | 2N3702/4  11p | 1-
7442 065 055 74154 160 1.45 POPULAR DIODES—1N914 6p, 8 for 45p, 18 for 90p;
7445 0-85 0.71 74155 0-82 0.80 IN916 8p, 6 for 45p, 14 for 80p; 1844 5p, 11 for 50p,
7447A 0-75 072 74157 0-83 0.79 24 for £1.00, 1N 4148 5p, 6 for 27p, 12 for 48p; 1N4001
7448  0-76 073 74160 [-05 0-95 53p; 0022 Bp; 003 85p; 004 7p; 005 7p; 006 Bp; 007 8P.
7450 0-14 013 74164 125 105 LOW PRICE ZENER DIODES—400mW, Tol, +59% at
7451 014  0-13 74174 0.99  0-83 smA. 3V; 3V3; 3V6; 4V7; 6V1; 5V6; 6V2; 6V8; 7V5;
7453 014 - 0.13 74175 092 0.83 8V2; 9V1; 10V; 11V; 12V; 13V; 13:5V; 15V; 16V; 18V;
7454 0:14 0-13 74181 2.09 1-95 20V; 22V; 24V; 27V; 30V; 33V. All at 7p each, 5 for 38p,
7460  0:-14 0-13 74190 |:25 (D] 10 for 85p, 50 for £3:12. SPECIAL OFFER: 100 Zeners
7472 0-25 021 74191 |1-25 I-1S (may be mixed) for £6+:00.
7473  0-30 0:25 74192 1-30 114 RESISTORS—High stability, low noise carbon film 5%
7474 0-11 0:26 7419 1-30 1-14 1W at 40°C, W at 70°C. E12 series only-—{rom 2:2Q
7475  0.45 0-39 74195 o0.81 0-79 to2:2M Q. ALL at 1p® each, 8p* for 10 of any one value,
7476 0:32 0-26 74196 1-64 1.34 70p* for 100 of any one value. SPECIAL PACK; 10 of
TTL (except special offers) may be mixed for each value 2:20 to 2-2M @ (730 resistors) £5%,
quantity prices. SILICON PLASTIC RECTIFIERS—1:5 amp, wire-ended
All devices full spec. by famous manufacturers. DO027:100 P.1.V. 7p (4 for 26p); 400 P.1.V. 8p (4 for 30p).
S.A.E. for full lists. All goods sent by Ist class BRIDGE RECTIFIERS—2} amp: 200V 40p; 350V 45p;
post. 12p P. P. on orders below £2 {I2p 600V 55p.
P. & P, on all orders for special offers). SUBMINIATURE VERTICAL PRESETS-0:-1W only:
J. €. JONES All at 5p each; 50; 100; 220; 470; 680 ohm; 1K; 2K3;
(Dept. PEIS) 46 BURSTELLA RS, e AR ¢ 41K 100K ; 2501C 16BOAC)
Y S S s A X PLEASE ADD 20p POST AND PACKING ON ALL
i ORDERS. EXPORT—ADD COST OF SEA/ATRMAIL.

| Add 8% VAT to all items except those marked with ®

Bend 8.A.E. for additional stock lista.
Wholesale price lists available to bona fide companies.

PE3)

The Old Bchool, Edstaston, Nr. Wem, Shropshire.

2)

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.

Tapped Auto Transformer, 240V-|[0V,
80 watts, £2 P.P. New.

Heat Sinks 5 X 4in, drilled for 2 TO3
transistors. New 65p.

Transformer 240V primary 25 voles at
1§ amps. New £€2. P.P,

FM Tuner with R.F, Stage and A.G.C.,
3 transistors, neg. earth, 2§ X2X I§ in with
circuit, £1°75 P.P.

Crouzet Geared Motors 240V. 5/6/15/20
r.p.m. New £1°75P.P.

Panel with 3 | amp F/W bridge rect. 6
transistors, 5 pre set pots, etc., etc. Price 3
for £1°75 P.P. NEWY.

Electrolytic Capacitors, 2,500 at 40V,
Size 3 x l}in. 2 for £1 P.P. NEW.

3EGI| Scope Tubes with base and con-
nections £4 P.P.

UHF TV Tuners, Transistorised, £2:10 P.P.
Transformers. 12-0-12V, 100mA, £1°25 inc.
P.P.9-0-9V, 100mA, £1°25 inc. P.P. 29V 50mA,
95p inc. P.P. 6-0-6V, 100mA, £1°25 inc. P.P.
Transformer. 24 volt, approx. | amp +
6:3V CT approx. 500mA, £1°60 inc. P.P.
Transformer. 22 volt, 100mA, £1-25 P.P.
Transformer. 45 volt, 2 amp, £3°38 P.P.
P.C. Board. §/S, 54 x 54in, 10 for £1-10 PP,
Power Unit Components Transformer.
18 volt | amp F/W bridge rectifier, 2 {250
mfd capacitors, all new £1°60 per kit. P.P.
Mixed Pack of C280 series Mullard capaci-
tors. 100 for £1°30 inc. P.P,

Tel. 061-236 1541
All prices Inciude VAT and P.P.

500 COMPONENTS. Resistors,
diodes, transistors, pots, coils, etc.
formed leads, fall-out and surplus.
at £1:60. All inclusive (U.K. postal rates only).
C.W.0. please to: L. PENSENEY (PE), Bauk-
head Farm, South Queensferry, West Lothian.

capacitors,
Identified,

BULK OFFERS

1N4001 €2-50  -BC157 £6-00 BFx88  £14-00
1N4002 €2:%0  +BC158 £8:00 BFY5! 00
N0 £3:20  +BCI59  £8-00 BFY64 +50
1N4OO4  £3-50  BCY61  €10-00  BSX20 <00
1N400S  £3:90  *BC184C  £6:00  BSYSSA -00
1N4D06  £4:30  *BC328 £10:00  OCSID -00
1N4007  £4-70  *BCM7  £6.50 *PBC108 £5-00
IN4148 €230  *BC348  £5-00  2Ga02 0
BC107 €700 *BCS4  £6:00  2N30SS (]
BC108  £6'50 BD131  £16:00  2N3442 -00
BC109  £7:00  *BF152 €10:00  °2N4062 -50
*BC118  £5-50  BF173  £14-00  "2N4418 -00
BC11S  £12:00 BF181  £20-00  2N5294 -00
BC133  £14:00 °BF194  £6:00  SN7440 -00
*BCY47  £8:00  BF195  £6:00  SN7480 -00
"BC148  €5:00 BFWA3 £12.00  SN76660 [22-00
“BC143  £6:00 'BC208  f6-00 741 £19-00

SPECIAL: AD161/2 matched pairs, £40.

All prices per minimum quantity of 100. All devices
full spec. and marked.

“Electrolytice, wire ended small size. Teletron
1.000mF 10V £8/100; 470mF 16V £5/100; 4-7mF 25V
£3/100: 47mF 25V 1£3:50/100; Kapco 2,200mF 10V
£8/100; Plessey 100mF 40V £4/100; ITT 47mF 63V
£4/100; Impec 10mF 25V PC £2-50/100.
*Non-Polarized: 470pF 160V polystyrene £4/500;
ApF ceramic plate £3:50/500: 100pF £7-50/1,000;
Lemco 1,000pF Tub. Cer. Type 318K £1-50/100.

Ferric Chioride, Anhydrous, 100 x 1lb bags £30.
*Miniature Mains Transformers: 6-0-6V 100mA £5-80/
10, 9-0-9V 100mA £6-30/10; 12-0-12V 50mA £5.40/10;
12-0-12V 100mA £6:80/10; 12V 100mA £5/10.

*Plugs and Sockets: Co-Ax back !0 back conns.
£4:20/100; 5-pin 180 Din plugs £8/100; Sockets £5-50/
100,

Computer Panels. good quality. 54 X 5¢ in boards
retaifing 20p-50p each. £12/100; £25/300; £65/1,000.
Veroboard offcuts: £2-85/Ib; 10Ib or more £2:607Ib.
*PP3 Battery connectors £4/100; £18/500.

JUNIPER ELECTRONICS (PE3)
PO Box 61, Southampton, SO9 7EE
*Add 25% VAT, rest is §% VAT. Minimum Order £5,

excl. VAT. Carriage free on all goods. S.A.E. list
enquiries.
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RESISTOR BARGAINS
Brand New mixed value packs of } watt 5%
carbon film resistors in the range of 10 ohms-
Meg.

No large quantities of high values,

Pack of 250  £2:00

500 £3°50

1000 £5'00
These prices include Post and Packing and VAT
Electrical Digital Clocks, 43a Chipstead

Valley Road, Coulsdon, Surrey
Tel. 01-668 8693

BRAND NEW COMPONENTS BY RETURN
Electrolytics 18V, 25V, 50V, 0-47, 1-0, 2:2, 4-7,
10mfds, 8p; 22, 47, 8ip (50V, 6p); 100, 7p (50V,
8p); 220, 8p (50V, 10p); 500, 11p (50V, 16p);
1000/25V, 18p. Subminiature bead-type tan-
talums. 0-1/35V, 0-22/35V, 0-47/36V, 1-0/35V,
2-2/36V, 4-7/35\;, 10/20V, 22/18V, 47/8V,
100/3V, 11p. Mylar Film 100V, 0-001, 0-002
0-005, 0-01, 0-02, 3p; 0-04, 0-05, 33p. Muilard
tubular polyester 400V E8 series, 0-001-0-022,
S}g; 0-033-0-1, 4}p. Mullard polyester 160V
tubular or 250V miniature for vertical mount-
lnf E0 serles, 0-01-0-047, 3jp; 0-088, 0-1, 4}p;
0-15, 0-22, 6p; 0-33, Tp; 0-47, Dg; 0-68, 11p;
1.0, 14p; 1-5/250V, 18p; 2-2/260V, 22p.
Muliar@ minlature C333 ceramice 63V E12
sertes 2% 1-8pF-47pF, 3p; b56pF-330pF,
3ip. Plate ceramics 50V E6 series 470pF-
47,000pF, 2p. Polystyrene 63V. E12 serles
10pF-1,000pF, :%; 1,200pF-10,000pF, 4&.
Minlature highstab carbon fllm resistors
E12 serles 6% (10% over 1MQ) 10Q-10MQ,
1:2p; 1N4002, 6p; 1N4000, 8p; 1N4148, 4p.
Postage 10p. Prices VAT inchisive. TH
O.R. S8UPPLY CO., 127 Ohesterfleld Road,
Shefeld, 88 ORN.

EDUCATIONAL

CITY & GUILDS EXAMS.

Study for success with ICS. An ICS
homestudy course will ensure that you
pass your C. & G. exams. Special
courses for: Telecoms. Technicians,
Electrical Installations, Radio, TV &
Electronics Technicians, Radio
Amateurs, Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.

772Q, Intertext House, London, SWS8 4UJ.
Tel. 01-622 9911 (ali hours).

3 0:125 | 0-2 | NFRA RED
550uW
LED RED | 15p 19p 1Axi:l lead 49p

SmwW £1:10
s G/Y .| 27p 33p B £1.58
cipip | OR 27p 33p [ORprzssp |
OPTO-ISOLATORS SCA'S SV 100V 400V

IL74 1-5kV, 150kM2  €1| TOS1A 25p p bp
4350 2-5kv. SMHz €2-25| TO663A 27p Bp Sp
Dats free with sl OPTO _TR'AC TOS 2A 400V 60p

AC125/6/7:8 15p | 2N2026(G) 12p | VOLTAGEREGS
AD161/162  40p § 2N3053 15p §V 7805 Plastic
AF117 20p | 2N30S4 48p | 12V 7812 1 Amp
AF124:56:7 34p | 2N3055 41p | 15V 7815 all

B8C.107:89  9p | 2N3702:34 12p |18V 7818 £1-50

BC109C 12p | 2N3903/4:5/6 18p | 723 DIP14 50p
BC147/B/9  10p | 2N2646 35p

BC157/8/9 11p | mPF102 «0p BRIDGERECTS.
B8C167/89 11p{ 2N3819 25 g: ?ggv gp
BC169C 12p | 2N3823 20p Sa 00y “v
BC177/8/9 17p 2 P

BCi82/v4/L tip | BR100 Dlac 21p |24 400v  48p
BC186/7  30p | IN9t4 p
BC212/3/4L_12p | IN400Y s5p | ZENERS BZV88
BCY70/71/72 13p | IN4002:3 sp | 2-7-33v P
p 4 Spgf el __ 3P |
BFioas  12p) INOOVS TP IREESY T eop
S et ] [ P INEss6 o110
BEYR0S unllluoasr & |tmaso €100
BFX84 20| OaToOATe 8p | 241 tli‘:

0A81 A0 Tp
3(5:);1‘ N 382 OA91 OA95  6p [ D.I.L. SOCKETS
2N706 10p 82;82 gn 8-pin 12p
2NIT1Y 20p ;__6___"_!_" 14-pin 13p
2N2219 20p P. AMP: 16-pin 14p
2N2904./5/6/7 16p | 709 all 25p | Mics - bushes

2N2904/5/6A 18p | 7418-pin  29p | TO3 TO8E 5p
9N2926(R)  7p| 748D1L  38p | Dslo Pen  70Pp
JEREHED

PRICES INCLUSIVE + 15pP. & P. (1st class)

ISLAND DEVICES, P.0. Box 11, Margate, Kent

TURN YOUR SURPLUS capacitors, transistors,
etc., Into cash. Contact COLES-HARDING
& , P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

TELEVISION

TRAINING

16 MONTHS’ 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.

13 WEEKS’ full-time Colour
TV Servicing course. Includes
100 hours practical training.
Mono revision if necessary. Good
electronics backgroundessential.

NEXT SESSION commences on
April 20ch.

Prospectus from London Elec-
tronics College, Dept. A3, 20

Penywern Road, London SWS5
9SU. Tel. 01-373 8721.

COLOUR TV SERVICING.

Learn the techniques of servicing Colour
TV sets through new homestudy course
approved by leading manufacturers.
Covers principles, practice and align-
ment with numerous illustrations and
diagrams. Other courses for radio and
audio servicing. Full details from: ICS
SCHOOL OF ELECTRONICS. Dept.

772Q, Intertext House, London, SW$ 4UJ,
Tel. 01-622 9911 (all hours).

TAPETALKS are the CLEVER way
to LEARN

THIS MONTHS SPECIAL OFFER:
TWO C60 Cossettes entitled
INTRODUCING ELECTRONICS
will be sent to you by return of post
for only £5:42
plus SSp VAT/P, & P.
TAPETALK, P.O. Box 99 (PE)
Milton Keynes MK3 SBR
Tel.: Milton Keynes (0908) 77710

CFJ LIMITED
Guaranteed New Branded Products Only
Resistors § watt CR2S Ip. | watt 3p.
Capacitors 0-01 uF C280 polyester 4p.
10uF 16V 7p. 100uF 10V 9p.
IN9145p. BC109 ISp. 74{TC 42p.
Sifam collet knobs 28p.

Large S.A.E, for comprehensive lists
VAT 25%. P. &P. 15p
McKennas Buildings, Dock Road
Birkenhead, Mersayside L4l IDG

HEDDON VALLEY ELECTRONICS. Free cata-
logue and order forms now available. Many
popular semiconductors, resistors, condensers,
etc., all at competitive prices. Prompt attention
on all orders regardless of sizes. All componerits
guaranteed. A must for the home constructor,
for the price of a S.A.E. Bumpsley Mill, Parra-
combe, N, Devon.
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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 1CS specialist homestudy courses on
Radio. TV. Audio Eng. and Servicing.
Electronics, Computers; also self-
build radio kits. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.

772Q, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

LADDERS
LADDERS, varnished 20° 9" extd. £19.82,

Carr. £1-40. Leaflet. Also aluminium ext.and
loft ladders. Tel. Telford 586644.

MISOELLANEOUS

DO-IT-YOURSELF LOUDSPEAKERS for hi-fi
are our speciality. Full range of components
and accessories including chassis speakers,
cross-overs, sound ahsorbent, grille fabrles,
etc., always available. We stock the fabulous
value Hetme speaker kits (complete with full
and easy instructions), also Peeriess and
Wharfedale kits. Just about the lowest prices
anywhere! Send 8}p stamp for bargain list to:
AUDIOSCAN, Dept. PE376, 4 Princes Square,
Harrogate, North Yorkshire.

LIQUIDATION SALE

LIMITED QUANTITY 12 OR 24 VOLT GAS AND
SMOKE DETECTORS COMPLETE WITH
AUDIBLE AND VISUAL ALARMS, GIMBAL
MOUNTING, SENSOR HEAD CABLE AND
FITTING INSTALLATION DIAGRAM.

Previously sold at £38:50 Ex. VAT. £25 including
postage to clear. No offers.

Apply: Liguidator, Dermot Fitxg.rlld,‘
F.C.A., Matcalfe, Lilburn & Enright, 11
The Crescent, Limerick, Ireland.

suo™METREASURE TRACER
s MK '“ Metal Locator

B varicap tuning

B Britain’s best teling metal I0cator ki

B Fitted with Faraday shweid

B Spesker and serphone operaton

B 9,000 sirendy sold

B Prebulil search coit sasembly

B Five translstor circuit

1 Thoroughly protessional fineh

B You only need soldering iron. acrew-
driver, pliers and enips

B As seen on BBC-t ano BBC-2 TV

Sena atamped. addressed snveiope

for leatiet
£12-50 Bunend  £17-50
Post 85p + €1 00 VAT (8%)  poat 85p » [1 40 VAT {8%)
MINIKITS ELECTRONICS. 6g CLEVELAND ROAD

LONDON E18 2AN (Mail Order Only)

Complete
it

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" x5” x 3"
£1.55; 10° x 6 x 3” £2-20; 10" x 8” x 87
£2:75; 12" x 10" x 3” £3.60; 8” x 4° x 4"
£1-80; 10" X 6” X 4" £2-70; 12" x 8" x 47
23-60; 7° x 7" x 5" £2.65; 8” x 10" X 67
£3.60;12” x 8% x 77£4;12" X 12" x 77 £4-40.
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 LA2 6LT.

PHOTOTECH (EUROPE)

New Optoelectronic Detectors
Type |: Photodiode, 2 pin Configuration: Photo«
sensitive area 0:85 X 10-2 square inches,
Type 2: Photoswitch. 4 pin Configuration,
20V-30V supply. Switching threshold set by
external R-C,
Type 3: Photoswitch with automatic threshold
adjustment, 6 pin Configuration 20V-30V
supply.
LED: Gallium Arsenide Phosphide red emitting
diode.

Data and operating notes sent with each order,
Prices: (including VAT, packaging and carriage)
Type |: 75p each Type 2: £1'00 each
Type 3: £1°30 each

LED: I7p each, or free with each
optoelectronic detector ordered.
Please send C.W.O. or 5.A.E. for data only to:
Phototech (Europe), 23a Uppar Elmers End
Road, Beckenham, Kent

DIGITAL CLOCK COMPONENTS. AY-5-1224
clock chip, £3-66. 0-3in high economy type
LED dlstys, DL-704E, 85p; 0-6in high ditto,
DL-747E £1.70. P.C.B. to suit chip and
displays, etc. (two types), 95p each. MK 50253
alarm clock chip, £5-50. Full detalls of both
chips, circuit diagrams, data, etc., free on
request. Add 10p per order and VAT at 89%,.
GREENBANK ELECTRONICS (Dept. ECP),
94 New Chester Road, New Ferry, Wirral,
Merseyside, L62 5AG.

261


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

8ITUATIONS VACANT

IAL is a world leader in
communications and aviation
services and we will berunning
a series of UK training courses
this year to meet our
expanding overseas
commitments. Successful
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

~  AIRFIELD
NAVAIDS

Training course starting April 26

air communications systems.

We offer attractive tax-free
salaries overseas and
additional benefits include :
free furnished accommoda-
tion; an excellent pension
scheme ; opportunities for
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,

the maintenance and
operation of ILS, VOR
and DME, together
with a knowledge of
associated ground-to-

Southall,
Middlesex.
Telephone :
01-571 1808 or
01-571 0678.

FIRST CLASS VIDEO ENGINEER

Experienced in VCRs, U-matics, 2” machines
and colour monitors.

For initial interview phone
01-580 2283

Bench work.

FOR SALE

DIGITAL VOLTMETERS. Schneides VT50.

0 to 1-99V. Excellent conditlon. Mains operated.

llgam&upplied. Ideal basis for multimeter. £20.
ox 63.

RUSSIAN C1-5 (C157) Oscilloscope. Unused,
néw, £35. Wireless World, Dolby Stereo Unit
incompletly built, £30. (Urgently need funds).
Potters Bar 55463.

SHACK LEFTOVERS, complete items and
components, ICs, ete, S.A.E. for latest list.
}V.“{{. JARVIS, Dall, Rannoch Station,
erths.
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SERVICE SHEETS

BELL'S TELEVISION SERVICES for service
sheets, manuals and books on Radlo/TV,
etc. Service sheets 50p plus S.A.E. Service
sheet catalogue 25p. Back Issues of magazines
from April, '74 onwards. Cover price plus 12
post. Free booklists on request. 8.A.E. wit|
enquiries please to: B.T.S. 190 Kings Road,
Harrogate, Yorkshire. Tel. Harrogate (0423)
55885.

SERVICE SHEETS for radlo, TV, tape re-
corders, stereo, ete., with free fault-finding
guide, 50p and S.A.E. HAMILTON RADIO,
47 Bohemia Road, 8t. Leonards, Sussex
SERVIOE SHEET), radio, TV, etc. 10,000
models. Catalogue 24p plus S.A.E. with
orders-enquirles. TELRAY, 154 Brook Street,
Preston, PR1 7HP.

MEN:!
£90n.w.
can be yours

Tens of thousands of new computer
personnel needed over the next few
years alone,
Now for the first time anybody (no
special qualifications are needed) can
train outside the computer Industry for
an exciting career as a computer operator
in only 4 weeks. It can pay around £35§
p.w. s a starter and can reach over £90
.w, We subscribe to the code of practice
?r Computer schools of the National
Computing Centre—a non-profit organi-
sation which was set up and sponsored
by the British. Government. Write with-
out obligation for FREE details
TODAY.

London Computer Operators
Training Centre C39
Oxford House, 9-15 Oxford Street, W.1
Tel. 01-734 2874

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)

BUILD YOUR OWN

YOU ARE INVITED TO SEND S.A.E. FOR
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 to operate this transistorised
equipment. Easy to build. Get trans«
mitting. Send £7'95 for yours now!

% Psychedelic MINI-STROBE Kit. Take
a pocket-sized lightning storm to
Disco’s and parties. ‘Brain-freeze’ 'em
with vari-speed stop-motion flashes.
fncludes super case too. Send £3'50
now!

(All prices include V.A.T., packing and
postage.)

Send remittance to;
BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY
(Mail order U.K. only)
Or for more details, send 20p for lises

THE SCIENTIFIC WIRE CO.

Copper-—Nitkel Chrome—Eureka—
Manganin Wires.
Enamelled—Silk—Cotton—Tinned
Coverings.

No minimum charges or quantities,
.A.E. Brings List.

Trade and export enquiries welcome.

P.0. BOX 30, LONDON E4 9BW
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ENAMELLED COPPER WIRE
S.W.G

.W.G. Hib reel ilb reel
10to 19 £2-40 £1°35
20 to 29 £2-45 £1°40
30to 34 £2-60 £1-50
35t0 40 £2-85 £1°60

All the above prices are inclusive of postage and
packing in the U.K.

COPPER SUPPLIES

102 Parrswood Road, Withington,
anchester 20

Telephone 061-445 8753

OVAL DIGITAL CLOCK CASES

Attractive stoneware pottery cases; "'oatmeal’’
glazed: suitable for most digital clock circuits
that use 4 or 6 digit L.E.D. displays.

ONLY £3:80 inclusive

Send S.A.E. for full detalis of
above and many others, t0:

J. BARRIE-SMITH
56 Conlter Rd., Coxford, Southampton, Hants.

DO-IT-YOURSELF
HI-FI STEREO
SPEAKER KITS

L The best valuearound !
Send for details

i P 4 HELME AUDIO
4

PRODUCTS LTD.

R
-
\ & Dept. P.E.

: GRS  SUMMERBRIDGE
\ =¥ HARROGATE YORKS

Tel. Darley 279{Std Code 0423 72)

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.S.U.s, sweep
xgenerators, test equipment, etc. Lower Beed-
ng 236.

CABINET FITTINGS

FOR
Stage Loudspeakers and Amplifier Cabs
Fretcloths, Coverings, Recess Handles, Strap
Handles, Feet, Castors, Locks and Hinges,
Corners, Trim, Speaker Bolts, etc., etc,
Send 2 X 8fp Stamps for samples and Iist.

ADAM HALL (P.E. SUPPLIES)

Unit @, Starline Works, Grainger Road
Southend-on-Sea, Essox.

LOW COST I.C. MOUNTING for any size DIL
package. 100 Soldercon sockets 60p. 7 and 8 hole
plastic supports §p pair. Quantity rates. S.A.E.
details and sample. Trial pack 60p. (P. & P.
10p order). P.K.G. ELECTRONICS, Oak.
Lodge, Tansley, Derbyshire, DE4 6FE.

12 VOLT 2lin 13 watt FLUORESCENT
LIGHTING (by THORN/AEI)

with diffuser and on/oft switch.

= Idesl, caraven, boat,

Al smergenCy lighting,
*
£5-50

i tc.
Guaranteed
n¢. VAT and poast. 4
List price £7:02 inc. VAT

SALOP EL!C AONICS

ol. 52206
23 Wyle Cop. Shrewsbury. S‘aroplhko

GLASS FIBRE P.C.B.s. Send 1:1 master and
30p per board plus Tp per square inch tinned, or
lus 9p per square inch drilled and tinned.
iscount for quantity. PROTO DESIGN, 4
Highcliffe Way, Wickford, Essex, 8811 5LA.

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 |5p for catalogue.
RAMAR CONSTRUCTOR SERVICES

Masons Road, Stratford on Avon
Warwicks. Tel. 4879

Please mention

PRACTICAL
ELECTRONICS

when replying to
ADVERTISEMENTS

THE P.E. “VARICAP”
STEREO PUSH BUTTON
TUNER

Using the latest Mullard modules tor R.F.
and I.F. circuits—pre-aligned for ease of
construction—this KIT has an F.M. tuner
with stereo decoder, push button tuning,
self regulated power supply. etc.. etc., for
highest quality reproduction.

Price £34:50 inc. VAT, P. & P
S.A.E. for FREE brochure

We aiso still supply ALL components for
the P.E. "GEMINI'" STEREO AMPLIFIER.
Send 55p + 12p P. & P. for a tull construc-
tional booklet containing pertormance
details. specification assembly instruction
and fault tinding guide.

ELECTRO SPARES

Dept. P.E. 288 Ecclesall Road,
Sheftleld, S11 8PE

BREAK INTO 1.C.s THIS WINTER

Using our I.C. Experimental/Educational Kits,
you can learn all about the modern digital logic
techniques. These step.by-step kits contain
specially selected 1.C.s, Holders, Veroboard,
L.E.D.s, instructions and data. Kit one: Gates.
Kit Two: Flip-Flops. Kit Three: Shift Registers.
Kit Four: Counters. Kit Five: Displays. Each
kit is £3-50 (including P. & P.).
S.A.E. for furcher details to:
UTOMATED HOMES

69 High Street, Ryton, Coventry, CV8 3f).

(Mail Order only)

DRY TRANSFER LETTERING for that one-off
panel. “BE("* cabinets. Orion case still avail-
able. Send for leaflets 15p (refundable):
H.M. ELECTRONICS, 2752 Fulwood Road,
Sheffleld, 810 3BD.

+ VAT £1-28
Solve your communica-
tion problems with this
4-8tation Teansistor Intercom system (1 master and
3 Subs), in robust plastic cabinets for desk or wall
mounting. Callftalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospitals, Office and Home. Operates
on one 9V battery, On/foff switch. Volume control.
Complete with 3 connecting wires ecach 66{t and
other accesaories. P, & P.75p.

}v{m:ltr‘{s INTERCOM NEW MODEL
o balterien—no wires. Just plug in the main:
for instant two-way, loud and clear eommunlcatlon?
On off switch and volume control. Price £31.24
per pair. P, & P, 75p.

NEW! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

£12.95

+ VAT £1-04

Latest translstorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates on/of? switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efficlency
in office, shop, workshop. Perfect for ¢ conference*
calls: leaves the user’s hands frec to make notes,
consult files. No long walting, saves time with
long-distance calls. Volume. Direct tape recording
model at 21395 + VAT £1-12. P. & P. 70p. 10-day
price refund guarantee,

WEST LONDON DIRECT SUPPLIES (PE3)
169 KENSINGTON HIGH STREET. LONDON. w.sg

ROLLER OPERATED
MICRO SWITCHES

New, full maker's spec..
10A 250V a.c., 20p each
plus VAT, P. & P. 10p.

R.X. PRODUCTS

>

ELECTRONICS

COMPONENTS

o909oo o000 D00 os
*g2s8R

22Ecsen3:2

szcssesezene333352228838s

sRgIIRBELLRABRS2_ERI 32

FULLY GUARANTEED

Mail order only VAT extra p&p 20p
BridgeElectronics

PO Box No. 10 Fishponds Bristol BS16 21X

Welland Buildings, Caerphilly, Mid-Glamorgan
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PRICES INCLUSIVE OF VAT

Add 20p P. & P.—NO OTHER EXTRAS

ONLY

MAIL ORDER

OVERSEAS CUSTOMERS ONLY: NO P. & P.

FOR ORDERS OVER £10. DEDUCT 5°

FOR

ORDERS OVER £20

MI

1 ORODER ¢9
IMUM ORODER £2

TTL BY TEXAS goi::uvs - TP - vzou.ucs REGULATOAS (PLASTIC) TRANSISTORS
7483 86p xt. Comp. 8 pin DIL p | 723 m +Ve ~-Ve
e e geimt ENEmhAmbe | Memoves e dams Rl | ASET fp| g m| A a2
7402 15p 7485 130p | 710 Ditf. Comp. 14 pin DiL SSp 12V 7812 150p 7912 215p | AC141/2 20p | BRY39 a9p | 2N29260 10p
7403 17p 7486 32p | 741 Int. Comp. 8/14 pin DIL 25p | Data Sheetson  15v 7815 150p 7915 215D | ACy76 12p | BSx1920 17p | 2N2926vG 1ip
7404 17p 7489 291p | 747 Dual 741 14 pin DIL 76p | VYOI Regs 18V 7818 150p 7918 215p | aC1a7/8  14p | BUIOS  175p | 2N3053  19p
7405 17p 7490 43p | 748 Ext. Comp. 8 pin DIL agp | 10P eac 24V 7824 150p 7924 21%p | aD14g 46p | BUIOB  312p | 2N3054 50p
7406 41p 7491 E1p | g7 Prog. Op. Amp. TO99 160p | 1468 Dual Vol. 300p. Preset at = 15V | AD161/2  33p | MJE340  49p | 2N30S5  s4p
7407 39p 7492 48p | CA31308  CMOS Op. Amp. 8 pin DIL 108p | Adjustabie from = g/ min. to + 20V max. AF114/5  18p | MJE2955 107p | 2N3442  151p
7408 7p 7493 43p | (\iagng Quad Op. Amp. 14 pin DIL  75p AF116/7  18p | MJE30SS 70p | 2N3702/3 T4p
7409 22p 7494 BB | Galics DuaiOp Amp.8pinOIL  75p | OPTO su.scmomcs AF139 35p | MPSADE  3Tp | 2N370W5  4p
7410 15p 7495 700 | (Es36T FET Op. Amp. TO99 300 OCP70 Seven Segment  LEDs AF239 4p | MPSA12  82p | 2N3706 12p
7412 25p  74%  84p - AP P | ocen uop Dispiays TIL209 16p | BC107/8  10p | MPSUO6  78p | 2N3707  14p
7413 34p 74107 32p | LINEAR ICa ORP12  S4p  3015F 130p  (Red) BC109C  11p | MPSUS6  9%p | 2N3708/9 11p
7414 8Sp 74121 3% | Cagoo Diff. Cascade Amp: 12p | ORPSD 750 DLI04 1500 TiR21Y p| BCl47/a  9p | OC28 65p | 2NI773 250
7416 32p 74122 53p | Cagnag 5 Transistor Array 820 | ORP6I 85p DLIO? 150p  (Green) | BCu9 1op | OC35 70p | 2N3BE6  90p
7420 15p  7M123 Tp | o500 Quad Low Noise Amps 250p | 2NS777  43p  DL747 250p BC157 1Mp | OCav2  20p | 2N3904 25p
7422 19p 74141 70p 3 B8C158/9 13p | OC44/5 20p | 2N39056 25p
p403 ™ asps 74151 Wrzp||ICAenedE RURRAL SIS CIb O L 8Ci69C 15 | OC71  20p | 2na0s8  19p
7425 13p 74153 92p | CA3090E  FM Stereo Decoder 200p &“;gc‘%‘?masn E;I’ﬂ'ﬁ ﬂc‘?&?; B | aéirr 20p | OGT2 25p | 2N406O 19
7427 40p 74154 164p | ICLEOIBCC VCO Funct. Gen. Lt MR A S w | BCi78  17p | OC83 35p | 2N4289  25p
7430 15p 74155  82p | ICLB0O3BBC VCO Funct. Gen. 600p A AT 0 “: o : P BC179 20p | TIP2955 85p | 40360 40p
7432 28p 7415 82p | LM38O 2W Audio Amp. Aol R sy A e % | BCias  12p | TIP2sA  50p | 40361 ap
7437 28p 74160 107p | (M381 Stereo Pre Amp. 2000 | 3y oovend o Al @p | BCI84  Wp | TIP0A  60p | 4032 43p
7440 15p 74161 107p | M52 Rhythm Gen. 1000 | 78 400v ° TOSQN CRI0Y ? | BC187 32p | TIPNIA  S8p | 40410 59p
7441 70p 74162 107D | \C1390P  FM Sterao Dec. 2200 | 705+ H o BC212  Wp | TIPR2A  63p | 40411 243p
702 B4p 74163 107p |yt 6 Quad Dec, VTR S e O] U 1Bcow 120 | TPIA  97p | 405e4 81p
pas b T }gg: MC1496L  Bal Mod:Demod. 100p | 164 400V Piastic 195p NG 0-8AT0y  4sp | BC214  Wp | TIP34A 124 | 40585 92p-
T4 TSR JA75 oy | MFCAD00B W Audio Amp. TSp | TGASNVPistic 20p  NSBAOOAZOY  Hp | Dowrs  agn [ TIEIA 2436 | rETs
7483 17: 74180 108p | MFC6040  Electronic Attenuator 12p BO131 S0 | Tipaia  70p | BF2:¢ 40p
NESS55V  Timer 8 pin DIL © 3 MPF102  37p
7454 i8p 74181 322p ( P | TRIACS OTHER B0132 4p | TIPe2A 76p
7460  16p 74182  89p | NES5S6 Duat 555 14 pin DIL 108p 100V 400V 500V A BD135 sao | ZTx0s  11p | MPRIGV4 370
7470 29p 74185 146p | NES61B  PLL with AM Demod. 350p | 3amp 920 120p 140p wiss 1op | 80139 790 | ZTX300  16p ;";;‘125 =
7472 27p 74190 155p | NES62B PLL with VCO 350p ( 6amp 95p 150p 120p 40669 105p | BD140 87p | ZTX500  19p | Sp3a20 §°°
7473 zp 74192 130p | NESES PLL 218p | 10 amp 117p 180p 200p BRIC0 25 BF115 24p | ZTx504 60p | SNanos S‘D
k) (RN z189 }gg: NES66V  PLL Function Gen. 200p | Y5 amp 156p 220p 250p FRIsS zpvlionest . S ones 37
p P Lo F173 27 NG98
7476 32p 74195  a3p | NESSTV. PLL Tone Decoder 2% | smioge DIODES Wo  p | Betss 13 | oNi0s  13p | 2Nsies e
7480 S4p 74198 214p h P RECTIFIERS BY100 31p 1N4001  68p | BF195 10p | 2NT08 19p P
7682 “15p 74199 197p | SNT2733  Video Amp. 1505 | 1at00v 25p | By126 150 | NS00t 7o | Brise %5 | e 1op | N0 92p
TBA800 5W Audio Amp. M2p | 1A s0v 27p B8Y127  15p IN40O7  8p | BF197 15p | N113I2  1sp 3N141 81p
TBA810 TW Audio Amp 125p | 1A 100V 30p | OA$?7  9p | ING148  4p | BF200 36p | 2N13045  20p | 40693 63p
TBAB20 2W Audio Amp. 100p | 1A 400V 34p OA70  10p T BF257 34p N1306 30p 40673 83p
XR2240 Prog./Timer Counter 400p 1A 600V 37p OA79 9P 400" WR " BFR39/40 37p | 2N1613 22p UJTs
N4 TRF Radio Receiver 10p | 2A S0V 37p | OA®1 Boll v 220 | BFRT9/80 37p | 2M7T1  22p [ TIS43 up
Basic data sheet at 10p each + §.A.E. 2A 100V 44p 0A85 11p P | BFX84 28p | 2N1893 32p | 2N2160 86p
2A 400V S6p | QA0  Tp | OTHER BFX85/6 27p | 2N2213  22p | on26es  3sp
MM5314  Clock {C 24 pin DIL 460p | 2A 600V 60p | OA95  9p | AEYI1 Sp | BFX87 22p | 2N22212  22p | 2NdETY  3Tp
LOW PROFILE SOCKETS BY TEXAS—8 pin | 4A 100V 65p | OA200 7p | BB105 37p | BFX8s 26p | 2N2369 15p | 2N6027  &0p
14p; 14 pin 15p; 15 pin 16p; 24 pin 54p. 6A 100V 70p | QA202 9 | 28  140p | BFYS0 7p | 2N2484  32p | (PLUT)

54 SANDHURSY ROAD

TECHNOMATIC LTD

Est 1971 VAT No 227 079263

LONDON Nws
Tel. 01-204 4333

{OFFICIAL ORDER £5)
VAT INVOICE SUPPLIED

ETC ORDERS“JELCOME

INDEX TO ADVERTISERS

Adam Hall (P.E. Supplles)
Alben Engmeermg dor
Astro Etectronics .
Audio & Vider Ltd.
Automated Homes

Bamber, B., Electronics .
Barciay Electronics
Barrie Electronics
Barrie-Smith ...
Bazefli

Beta Devices s
B.H. Components

Bib Hi-fi Solder 4
Bi-Pak ...........
EEPre-Pakiltd.-.... ... . ...l Ll 187
J. Birkett .. .255
Boffin Projects .. ..262
Bridge ........ ..263
British Institute of Eng eerlnq

Technology 214, 242
British National Radio & Elec"on cs

School ......... .184. 196

Chiltmead Ltd.

Chinagiia ......

Chromasonic Elecuomcs
J.L. .

(B

Clef Products
Consort
Copper Supplies .....
Crescent Radio Ltd.

..242

Eagle International
.238

Eaton Audi

Electrical Digital Clocks
Electronic Design Assoclates
Electro-Spares
Electrovalue Ltd
Eftiot Blunt Audio .
Elvins Electronics ..

Flairline Supplies

Greenweld Electronics

Harveson's................ =

Heath (Gloucester) Ltd. 186
Heime Audio .263
Henry's Radio 184
I.L.P. Electronics Ltd. ... .181

Imtech (Exetrontime).....
International Aeradio Ltd.

International Electronics Un-lAl-mIted :185
Intertext ICS ...... aF 5, 261
Istand Devices .. ...261
RIODOSTUE G amsesiosiseo simmmaren « oo « e respuramomns s 23 260
J.W.B. Radio .... e .260
Juniper Electronics ...................oeeeneen .260
Kensington Supphes .262
Kramer S .250
LI QUIABROT L. . wwmmmssmesnsmmisonnag s cmismmsisers & smasn] 261

London Computer Opera(ovs Trading

‘Swanley Electronlc

(OSBRI O 8ot oo vivsudioss Sine - e .256
Phonosonics ..256, 257
Phototech .............. ..261
Precision Petite ........... .254
Public Address Engineers 180
Puise Electronics Lta. .258
Radnage Radio & Electronics ...................210
Radio Components Speclallsts .248, 249
Radio Exchange | YL ()]
Radio Shop ............. .250
Ramar Constructor Servicces .263

Riversdale Electronics
R.L. Automation .....
R.T. Sevices
R'& TV Components Ltd.
A.5.T. Vaive Mail Order Co. .
R.X. Products .......

Sales Team ....
Salop Emerpvlses
Saxon Entertainments Ltd.
Scientific Wire Co. .

Selray Book
Service Trading
Sinclair Radio .
Sintel
Sugden. A. R.

Tapetalk .
Technomaﬂc Ltd.
Teleradio Electronics .
Townsend Coates .

Crofton Electronics . Trampus Electronlcs Ut st g 242
C.R. Supply Co. ... London Eiecironics College TUA .252, 253
C.T. Electronics
Maplin Electronic Supplies ........ 209, cover v Vero Electronics .............c.o.ooeen. .214. 256
Marco Trading ......................
Davian Electronics . Marshall, A. & Sons West London Direct Supplles .263
Design Englneermg McKennas Bulldings ..... Wwilmsiow .................. .. 245
Doram Minikits Electronics ...
Dziubas, M. ............. Modern Book Co. .... Young Electronics .190
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VAT
ALL MAIL ORDER BY Unless otherwise gtated all prices are
RETURN. C.0.D. SERVICE exclusive of VAT. Pleass check whether
WELCOME the goods you are ordering are 25% or §%.,
' ' Carriage orders under £10 please add 33p.
Order over £10 post tree in U.K. only.

‘This to be at our discretion.

All mail order and enquiries to 270 Acton Lane, Chiswick W4 5DG. Tel. 01-994 6275

. S.C.A. TRIACS
SEMICONDUCTORS CRS1/03 ap | TxL228B 8A a0V asp % % SPECIAL OFFERS % *
CRS1/10 56p SC40D £4.40 MINIATURE MAINS TRANSFORMER. PRI
AAZI2 25 [ BC23B  15p | MJ2001 £1-95 [ TIPBEB  £3-50 [ 2N2907  25p
TIPHB IN292 ] CRS1/20 60p | SC40E £1.65 | 240V SEC. 12V 100mA Manut.: Hinchley.
e 3% | Teas RS 8| grsiuo 65p [ scasp £1:70 | Size: 36 x 45 x 40mm F.C. 53mm
e s 18CHN  m | MEST s |TPAC 63 | vass s | Gaswio R 210 | Prics 1—88p. 100—80p ea. 1,000—50p ea.
AC127 250 | BC302 0p | MJES20 85 | TIP30C 72p | 2N3232  £1-35 CRS320 62p SC50D £2-42 10,000—40p aa. 8% VAT,
AC128 25p | BC303 Bp | MJ2955 £1-20 | TIP3IC 80p | 2N3525 £1-10 CRS3/40 20p gCﬁOE £2:70 MINIATURE MAINS TRANSFORMER.
AC178 2% | BCY31 ip | MJEDSS  TSp ;magg g-g ;xggsg nJ-w CRS7/400 £1-00 1AC 2%p Primary 115240V Sec. 18W/250mA at 80p ea.
AC187 27p | BCYR 95p | MM1613  45p 1P . 4 0p CRS16/100 a5p VAT
AC188 279 | BCYZ3  80p | MM1712  #5p [ TIPBC £1-30 | 2N3702 12 CRS16/200 a0p LINEAR 1.C.8 + and postage 33p, 8% VAT.
AGvi?  aop | BCYM 850 | MPF102  45p | TIPISC  £3.00 | NI703 120 | Cpgygs00 g1-60 | M304 Neg, MULLARD POT CORE TYPE FX2241 at 80p
ACYIE  mp | BCYS 6 | MPFIR MiEssC, RWeIaNeIes  13p L1 ¢ 1068 45p Voltage Reg. £1:80 | 8. + 33p p.p. 8% VAT.
Acvis 2 o e LA ;:;:;g o oo “2;; C106D 70p | LMIOSKSV 1A 24V D.C. SOLENOID by MAGNETIC DEVICES
ACYm I I BCym  aop | (oneiss) s | TSSO wop | NaOT  1zp [ 4988 % Voltage Reg. €210 | 80p each. 24in long x 3in x fin + 8% VAT.
AD140 sp | BCYTN 20p | MPF105 ZTx107 15p | 2N3708 14p ZN‘i:‘:‘ “'9'; LM723C 2-37V 240V A.C. SOLENOID. Reversible operation;
AD142 s0p BCY72 20p | (2N5459)  40p | ZTX300 15p | 2N3708 14p BT10/5004 %0p 150mA Voltage twin coil. Size approx. 2§ X 1§ x 13in 90p.
AD161  4sp | BOI21 750 | OAr 100 | ZTX500  16p | N3TT1 150 Régdoo £1.05 7%
AD162 4sp | BO123 85p | OATO 10p | ZTX501  20p | 2N3772  £1-80 —— e MFC4000 250mw A million plus Metal Oxides always in stock.
AETER 2% (NBOTCE S pGATEIS T stop) [ZTX504  G50p [U2NGT4ER SE1A00 BRAIDGE Audio £ TRU/TRS 3p oach: TRS 4p sach: TRB 7p each.
AFN15 259 | BO131 - 40p | OAgy top [ ZTX531  30p | 2N37e4  30p RECTIFIERS TBAB00 5 watt i s phone for
AF118 1:9 gg}gg & 8::(1’ :: IZNTS’;;’M 2:"’ ;zxg :g: 33251‘ 200v - ep Audio Pielse state voltage required
AFIIT 25p p 164 1-4A 709C Op Amp D.I.L. A ; g
AF118 sop | BD136  S0p [ OAZo0  10p [ IN9t4 s | N3 70p 200V s7p T prame "SD 50 GE Diode OA47 equivalent £1-00
AF124 0p ggﬁg :3: 8:;05 ;gp '”338 ip/{ 2nasee :;: M?AOSVSZ.Z 6A 741C Op Amp /14 BuF 600V WKG PAPER CAPACITORS, ideal
AF239 8 ] p | IN40OT 8 o 80 4
o [ 801 sop | Oazi e | a0z 9 | N5 7 . cipAeed Sy B [T Sie o GEER T, coaiddthy
BA102 B I il p P | oN3%0e e ————— 748C Op Amp VAT + 33p post,
BALe e Naevl el ey, | e | eod ] o RN ZENER DIODES DIL 759 | Many other values of PAPER CAPACITORS
BA1Ss  15p | BOYI®  £1-75 | oc ssp [ IN4OOS  12p | 2N403%6  62p ?é;"_%?g"g;"OﬂT“': 747C Dusl Op in stock. Phone for details.
BAISS  15p gg:g ﬂ': 0C26 65p | INGDOS  14p ;z:ggz | 1swrange 25 Amp £:20 | PLESSEY AIRSPACED CAPACITORS to
Bclo7 13 | BOY® €120 | oca 60p [ INOOT  15p P | 10w range wp | ZM14Radio1C.e1:25 | suit tin spindle:
Bcios  12p | Sple 3P e O | N gxm | ———— | TADIXAadiolC. 100pF Two Gang at 55p + 25% VAT
s ; ?
B > |ewms [ OCE D |New oz | e 1 LEMA L R, 500pF Two Gang at 75p + 25% VAT,
BC113. t3p | BF180 35 ocy 20p | 2N6%8  25p | 2Naos2  1zp | TIL209 20p 2] £1'55 | MULLARD TUBULAR CERAMIC UHF TRIM-
BO14 13 | BFIS e[ 0OCs  asp | Nvs  zp | 2Net  1ap | HPS082 b f orsole $% | MERS (PROFESSIONAL)
80115 1% BF195 19 | oén 15p | 2N708A tep | 2Na280 250 MA2082R 20p CA3028 £1-20 Type 082 0.8-2:-2pF
8C116 15: e ¥ [ ocr 11: 2N708 15p | 2N4287 25p - Gzt SALeY 2 801 O:G-Z:ZDF Price 1
sCctr aop | BE17 180 | ocp 200 | 2N929 22p | Na288  2mp L.D.A. CA3046 10p p ce 10p ea,
aCi1s 1sp | BF200 350 | 5epe 25p | 2N930 20p | Ne28s 300 | OmP12 709 | Caloas 1238 991 0-5-1-3F
BC119 e BF224 13 | 5o 25p | 2N1132 25p | 2N4290 25p - CA3075 £1-60 QUANTITY DISCOUNTS PLEASE TELEPHONE
B3 25p | BEMM 180 ] o6y 40p | N1302  30p | Ne291  32p CA30900 £4-05 | 1.000F Feedthrough capacitor 50 en.
scir  1zp | BE2S P ocar zso} |ZBOoR fE e B obig INEswiTimer 13> Ji WCha00L £2:20 tubular P.C. tri
2 3 44 g1 .
Boe @l epxa e | OGN Fh|owis  op | 2t s wouwe e w gtk
BClgc  14p | BFX34 300 | 5cy5g 300 | 2N1306  30p | 2M4S03  £1-30 | TO3 VOLTAGE REGULATORS 6-30pF 10p en.
BC157 up | BEX8S p | oci70 25p | 2N1307 30p | 2N4919 90p L005 5V 650mA Wire wounds from } watt to 100 watts. Please
BC158 up | BFXB6 39 | ocin 30p | 2N1308 0p | 2NSOES  £1-30 L036 12V 500mA phone for prices, etc.
BC1SS 15 gg“"g ;:s 0C200  66p ;Mgog ;gv ;ﬁgg; nsgz L037 15V 450mA £1-60 each Gold Flashed professionsl TRANSISTOR
BC167 14 0C201 6l N161 p E 1
S ": BFYé4 s9p | a0y 72 i Top | 2N514 £1410 SOCKETS. To suit small signal TO18, etc.
Bo1ss  1ep | BEY0 2B | rigs  gsp [Nt sop [ 2nstes o0 | VEROBOARD 30 for £1-00 + 8% VAT,
BCigsc  1ap | BEYS] bl qip5 ssh | Notas 15 | N2 asp o o7 W. WOUND POTS 1N-100KN at 30p each
BC172  13p g”"” BolTipata  srp [ aNoter  sop | NS SB[ gy 120 23p Colvarn or Reilance styles + 25% VAT.
BC182 12p ngg 6:‘; TIP32A a9p | 2N2160 80p gz;?ea Sop 2 x5 i5p 15p VERO EDGE CONNECTOR 24 way 0-1in pitch
BC182L 120 | pives  7op | IIERA £1:00 ;xg:; 2 A 1 b Vet st 35p 35p 30p esch + 8% VAT. All the other sizes in
e 1l Bswe  sp 1:';33;: e |ohzis  osp | nsiss w0 | R X3 43 e stock.
g(c::giu Vo | BSwes sop | TERY £S5 | N2z 20p | NS  ssp it :g R e SIEMENS VARLEY RELAY 4P C/O 7000 24V
BC1BL  12p Bsx19 150 | 1ipa1a T0p | 2N2222A  25p | 2NSAS0 55 | 17 x5 £1-84 50p each.
BC185 3% gg;gq ;g: TIP42A  85p |'2N2306  TO0p ] 2NSSS5 650 | pyN INS. TOOL 120 12 PLESSEY RELAY 2P C/O 6V operation 4p
BCIBE  2p | gy ggp | TIP2B  Sp | 2MZEA $p | 2NSTIT 4% | sp.F, CUTTER s2p 52p each,
BCZI2Z B | Byis  gsp | TP0B oo [ BNATT e peoon\, 100 PINS SS 30p 30p MODERN DISC CERAMICS £1-00 a hundred,
BcaL  p | 15100 1Sp| TP318 B0 | t1.8 100 PINS DS 30p i3 £8:00 o thousand + 25% VAT. Phone or write
e E|ve mim mimms gl owes |mpbs  gf of | o
BG4 Vip | Mvtel  eco| Tipaa cie | NE05  op | ALWAYS : ' ACCESSORIES
BC214L 150 | MJ2801 4135 | TIPSE  £2.71 | 2N2906 25p WELCOME DIL SOCKETS. 8 pin 14p, 14 pin 14p, 18 pin
v, 14p. Mica Washers +2 Bushes (TO3 or
TTL (full stocks available) | "™ 20X 2-Bn BB 12 2% | ALSQ STOCKED 7068 4. ki
g:""'."" MA:(LNP;C:A sly;:::o;-:kew?:_ 553—4mm Stackabie Socket ng"D P BNC PLUGS at 35p each
Murneat Type DSBSBC Synchronous  SSe—dmmin LineSocket  Wpoach | UMF (N) PLUGS at 50p each. METAL BOXES
Receiver fo 360 3mm Plug pleschjift MndustiialpqRF. . AMiliary SEMultinailEtoo ALUMINIUM BOXES IDEAL FOR VERO-
561—3mm Socket 10p each numerous to list. Aiso a large stock of Multiway
Servo Motor Type 11 M10 A £10 BOARD WITH BASE AND P.K. screws
(Both in sealsd containers) + 8% VAT, 562—Spade Terminal 10p each | cabie to suit. Length  Wid Heil
i 581-—Phono Line Plug 25p each All the above are new in original packets. eng idth eight
AEG, Telstunken High Performance 582—Phono Line Socket 26p edCh Ploase add 8% VAT P & P 30p. AB7 23in 54in 14in 80p
%ﬂ:sﬂ: :*.'Sffgg:'?gv‘gf‘ ‘t?;'":l'c’;' mhono Chnui(l: Soclgt 15p each AB8 4in 4in 14in sop
. Miniat . Cli
+ 8% VAT: Data available mi’é&..a';‘,é Croc. Gilp * :: s | Potentiometers :g?o ::: 3:: m: x
B gricg *‘g"' \::I gtgl“”g?lg Cilp :9 aach Linear or Log Single Double AB11  4in 24in 2in s5p
550—4mm Plug B melip. p each Rotary Pots 20p 45p b
§51—4mm Socket 10p each 444—Probe Clip 25p each RAotary Switchod 30 a AB12 3in 2in lin 50p
552_4mm Totminai 20p ench Standard choice of colours A AB13  6in 4in 2in ™
ABI4  Tin 5in 24in %0p
* * SPECIAL OFFERS * * R e
MULTICORE CABLE. 20 way 7/0076 plus Screen at 70p 10 TURN TRIMPOTS by Bourns, Mec. Painton, etc. All 4 n 0 :
AB17 104 i 3 1.1
per yard plus postage by weight. values in stock. 50p each. Discount on quantity. Aot 12." gn" 3:: :1'32
nn o
D o ALid I LBl Screnad, 14/0076. KOKUSAI MECHANICAL FILTER, 455 ke/s, 5 ke/s Overall. ABIS  12in 8in 3in £1-80
per yi Bl Ead age by ight- Ideal for A.M. £5 each inc. VAT. Postage 33p each. ALUMINIUM BOXES WITH SLOPING TOP
REXINE COVERED ALUMINIUM CASES WITH SCREWS AND = PRE-AMPS, 4
e e A e e GOLVERN LTD. Ton tum Pot TYPE CLR 240295 Sk and A i FOR LR gres
9 x 5 X afin £1-35; AB4 11 x 6 x 3in £1-25; RB5 11 X 7} x 1-5k01. £1-50 each + 8% VA AB20 6in Long mn"wm St T3 o7
34in £2-38, Add 8% VAT.
OMRON 11 PIN .C. 3
DIN CONNECTORS. Plugs: 3 pin. 4 pin. 5 pin. 180°, 5 pin 240°. 8% Vg'? REC72EY A C gricio I laschipiun CaX i
espln. and speaker plugs. All at one price, 18p each: Chassis w‘(:'g:‘(a's'm"' 6in Slope to front
ockets (10 fit above. please state which). 15p each. Free ‘K. Screws
Sockets: 3 pin. 5 pin. 180° and speaker plugs. 18p each. Add ::::Es?p"g gogop‘::f:sif‘a’g;”‘ size $in x 2mm. Price 50p AB21 As above but 10in long £2:20
25% VAT N : AB22 As above but 12in long £2-50

We are open from 9.30 a.m.—6.00 p.m. Monday-Saturday
We have the largest retall selection of components avallable. Phone or write If you are In difficulties obtalning a particuiar
component.
C.0.D.servicewelcome. Allmall order by return. Otficlal orders welcome by Government establishments, Education authorlities, etc.
Tel. 01-994 6275

Published approx:mately on the (5th of each month by IPC Magazines Lid.. King’s React. Tower. Stamford Street, London SE1 9LS. Printed in England by Chapel River Press. Andover.
Hants. Sole Agents for Australia and New Zealand—Gordon & Goich (Nsh) Ltd.: South Africa—Centra) News Agency Lid.

Subscriptions not available at home or overseas,

International Giro lities Account No. 5122007, Please state reason for payment. “message to payee .

Practical Electronics is sold subject to the following conditions. namely. that it shail not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise
disposed of by way of Trade at more than the reoommznded selling price shown on the cover. excluding Eire where the selling price is subject to V.A.T.. and that it shall not be lent. resold
or hired out or otherwise di dof ina ion or in any horised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial
matter whatsocver.
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More than just a
catalogue

Projects for you to build

4-digit clock, 6-digit clock, 10W high quality
power amp., High quality stereo pre-amp.
Stereo Tuner, F.M. Stereo decoder, etc.,

CIRCUITS . . . Frequency Doublers,
Oscillators, Timers, Voltmeters,
Power Supplies, Amplifiers, Cap-
acitance Mulitplier, etc., etc. . - .

Full details 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 and
bolts, tools, organ components, keyboards, L.E.D.'s,

7-segment displays. heatsinks. transistors,
integrated circuits, etc., etc., etc.

diodes.

132 pages!

REALLY GOOD VALUE FOR MONEY AT JUST 40p.

ELECTRONIC ORGAN

Buila yourself an exciting Electronic Organ. Our
leaflet MES51, 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 five voices
and the extension by an octave of the organ's
range.

Solid-state switching and new footages along with
a pedal board and a further extension of the
organ’s range are shown in leaflet MES53. priced
at 35p. (Pre-publication price 15p.)

.

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 vyear (refunded on
purchases). If you already have our
catalogue send us an S.A.E. and we'll
send you our latest list of
GUARANTEED prices. Send us 30p
and we'll put you on our mailing
list—you'll receive immediately . 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, special offers, interesting
projects—and clip-off coupons to
spend on components to repay your
30p when used as directed.

NOTE: The price list is based on the Order Codes
shown In our catalogue so an investment in our
super catalogue is an essential first step.

Call in at our shop, 284 London Road,
Westcliff-on-Sea, Essex. Please
address all mall to P.O. Box 3,
Rayleigh, Essex, SS6 8LR.

NOw TURN TO PAGE 209
FOR A SELECTION OF
THE COMPONENTS

WE STOCK

SYNTHESISER

A reprint of the com-

plete article giving

full construc-

tion details

published by

“'Electronics To-

day International””

between January-

September ‘74 of the International Volitage
Controlled Synthesiser, developed as a
“‘state of the art'’, now available, price
£1-50. S.A.E. please for detailed price list.

GRAPHIC EQUALISER

A really superior high

quality stereo graphic

equaliser as

described in the

January edition

of '‘Electronics

Today inter-

national''. We stock all

the parts (except wood-

work) including the metalwork drilled and

printed. 15p brings you a reprint of the
article. :
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