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EDU-KIT JUNIOR 
Complteiy Soiderines Slectromc Conotruct,on Kit. Build these 
projects without Sotdering Iron or Solder. 

* Crystal Radio Medium Wave Coverage-No Battery 
necessary 

* One Transistor Radio 
* 2 Transistor Regenerative Radio 
* 3 Transiotor Earpiece Radio Medium Wavr coarrage 
* 4 Transistor Medium Wave Loodopeaker Radio 
* Riectronic Noise Generator 
* Electronic Metronome 
* 4 Truasistor Fush/Foil Amplifier 

Ali parts including loudspeaker. carpiere, MW ferrite rod aerial, 
capacitors. resistors, transistors. etc. 

Complete k:t of parts ß r r P. & P. 
including construction piane J J + Ins. blp 

614 High Street 
Bedford MK4O 154 I 

Tel.: 0234 52367. REO NO. 788372 

Callees side entrance Luvoiis Shop. 
Open 10-1, 2.30-4.30 Mon. Fri. 9-12 Sat 

I Iencloue L ................ lOT .................. 
I Nuore ........................................ 
I Address....................................... 

PE716 

- - -- - - - - - - - 

Complete kit of parto including construction plane. All parte Including Case and Plane. 

Build iosts £3.60 esP.s51Çpd Totalßoilding Costs £63 Sp. & p, + 

ELECTRONIC CONSTRUCTIONFJ 
E C K 2 Sell Contarned Idalii.Bnnd 

VHF. Receiver Kit. ('I 

: 
' 

8 transistors and 3 diodea. Push pull output. 
3m loudspeaker, gain control, superb 9 section 
swivel ratchet and retractable chrome plated tele' 
scopic aerial. VHF, tuning capacitor, resistors, 

transistors, Will TV. 

- 

I - capacitors, etc. receive 
sound, public service band, aIrcraft, VHF, local ' 

r 
k 

, 

stations, etc. Operates irons a 9 vOlt PP. 7 . 

battery Inst supplIed with bitt. -. - 

Complete kit of parts £7l 5 PP. and Ins. 55P ConseroeCon Plans inaladinr 

E.C.K.4 . 

. 

7 Trnn.i.tsrs,8 tutsenble wavebands. MW. LW, Tenwier Band. 
. 

4 
3 Short Wave Bnnds. Receiver Kit. 

4 With lin X 3m loudspeaker. Push poll output stage, r- J1 
gain control, and rotary ssnitch. 7 transistors and 4 diodes. 6t1 rieal acal 

tb 4 
supplied with kit). 

- 
Complete kit of parts £6.55 PP. and Ins. Sp - 

' cIdi,g Construction Plans 

Cornponrnts 
Tuning condenser, 2 volume controle. Q slider switches. 
fine tone 3m moving colI speaker, terminal strip. 
(cerIto rod aerial, battery clips, 4 tag boards, 10 
tranaistors, 4 diodes, resistors. rapacitors. 3 4m knobs, 
Units once gonstructed are detachable irons mauler 
unit, enabling them ta be stored loe lutoee use. Ideal 
for schools, educational authorities and all thosr 
Interested in radio construction. 
Ali parte including case and £6 30 PP. and 

JIFFY TESTER ______ 
Easy to buil il'orate, fits 
in the pocket. A quick checker 
br continuity ni resisturr, 
chokrs, diodrs, transistore, dr' 
nuit wirIng Inst mainsl and 
loudspeakers. SPECIAL APPLI- 
CATIOR-Can also be used as a 

atte 1go lite ta. Corn 
pleto with eurpiece, iack plug and ouckrt eesistors. 
capacitOrs, Components. etc. 

Complete kltoi paits .101 .Or P. di P 
including construction plans J + Ins. 301s 

To: RADIO EXCHANGE LTD. 

\ ê 

.\' ô 0. 
a 

._,-____, 

V.H.F. AIR 
CONVERTER KIT 

Build this converter kit and 
receive the airerait band by 
pinging it by tbe sida ut a 
radio tuned to medium wave 
or the long reave band and 
operating as chown in the 
Inetroctione uapplied free 
with all parts. 

Uses a retractable chrome 
plated telescopic aerial, galo 
control, VhF, tuning 
capacitor, transistor. etc. 
All pares including case 
and plans 

£3.95 
POCKET FIVE 
Now with tin Loudspeaker - 
3 tunable wave- 
bands, MW, LW 
and trawler band. 
7 stages, 5 transis. 
toes and 2 diodeo, 
supersensitive ferrite rod 
aerial, attractive black and 
gold case. Bier 5/in X 

4 Transistor Eurpirce S Transistor Push Poll Batteryleso Crystal Radio 
Radio Amplifier S One Transistor Radio 
Signal Tracer 7 TransIstor Loud- 2 Transistor Regenera- 
Signal Iniecto speaker Radio MW/LW. Uve Radio 

k Transistor Short Transrstor Tester NPN Wave Radio 
Transistor Regencra- 

tive Radio PNP Electronic Metrossonse Audible Continuity 
4 Transistor Posh Pull Electronic NoIse Genera- Tester 
..mpl,fier tor Sensitive Pee-Amplifier. 

24 Resistors 21 Capacitors lOTransistors 3} Loudspeaker ltarpieee Mica Baseboard 
312-way Connectors 2 Volume Controls s SliderSwltrhes i TuningCondenser s Knobs 
Ready Wound MW/LW/SW Coils Ferrite Rod 6) yards of nier 1 yard of sleeving. etc. 

Complete luit of parts including construction plans 
Total building costs £9.00 (Overseas Seamaii P. & P £350) 

NEW 

Everyday 

Series i, 
Build thus cording - 9 

new series ei - 
designs. i. 

EVO. 5 Transistors und 
2 diodes. MW/LW. Powered by 4/V 
battery. Ferrite rod aerial, tuning condenser, volume 
control, and floss with Sin, loudspeaker. Attractive 
caue wIth red speaker grille. Sise 9m. X 5(in. X 2ln. 
appron. All pacts including Caer asud Plane. 

Telai Building costs £4. 3.0 p. & p + Ins, lOp 

I 

E.V.6. Caer and looks, as above, ô Transistors - t d,odcs. Powered by 9v battery. Fdrite rod aerial, 
Sin, loudspeaker, etc. MW/LW coorragr. Push/Pull 
output. 
All parte including Case and Plans. 

Total Building costs £4.95 P, & P. + Ins, Sop 

E.V.7. Case and looks au above. 7 Transistors and 3 

diodes. Sin u'avebands, MW/LW. Truwlcr Band SWI, 
SW2. SW3, powered by 0V buttery. Posit pull output. 
Telescopic aerial torohoet waves. 3m. Loudspeaker. 

TRANSONA FIVE 

Wavebandlrans,stors 

and opeaker au Pocket ' I' i T; 

Fis-e. Larger Case with 
I 

Red Speaker Grille and . - 

Tasting Dial. Plans - 

and Parts Price List 
leer with parts. 

Total Building Costs £4.05 PP. and Ins. SOP 

-. I ' - 
-. , ' Build Radio., 

- I -- 
Ampliler.. etc,, 

y ,s from easy stage 
diagram. 

RADIO EXCHANGE LTD ALL PRICES 
INCLUDE VAT 

COMPLETELY SOLDERLESS 

NEW E DU-KIT MAJOR ELECTRONIC CONSTRUCTION KIT 
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER 
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P.E. Digi-Probe-Digltal Frequency Meter . . . 594 

Our August issue will be published on Friday, July 9, 1976 

- (for details of contents, see page 573) 

® 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. All reasonable 
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable. 
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current 
as we go to press. 

Practical Electronics July 1976 529 

SPACEWATCH by Frank W. Hyde 
Solar Energy-Satcom-Launches 560 

PARIS COMPONENTS SHOW bj' D. Gibson 
News from the Continent 563 

ALL ELECTRONICS SHOW by G. Godbold 
A look at one of the new London Spring collections 567 

INDUSTRY NOTEBOOK by Nexus 
What's happening inside industry 579 

PATENTS REVIEW 
Extending patents-Why not a trademark ?-Improved bass 583 

POINTS ARISING 

A look at some recently. released devices 558 

USING CMOS DIGITAL I.C.s-7 by D. B. Johnson-Davies A. M. Marshall 

The last in this series of basic CMOS digital devices 584 

INGENUITY UNLIMITED 
Tacho Slave-Sound to Light System-Quiz Buzzer-Fuse Failure Warning-Electronic Dice- 
Digital Model Control-Novel Memory 589 

NEWS AND COMMENT . 

EDITORIAL-A Powerful Combination 547 

NEWS BRIEFS 
Cable Ship-Microprocessor Tutor 559 

PROPORTIONAL RADIOCONTROL-2 by J. D. Whiteley 
A 9-channel 21MHz system with Options of proportional or switched control on each channel. 
This month the Receiver, Interface and Decoder 568 

FLUORESCENT LIGHT IN VERTER by A. J. Bassett 
Allows large fluorescent tubes to be driven from a car battery without the need for a choke or 
starter . 576 

AUTO-STOP FOR MODEL RAILWAYS by E. A. Parr 
A design to halt a model train at stations for a predetermined time 580 

GENERAL FEATURES. 
SEMICONDUCTOR UPDATE by R. W. Coles 

VOLUME 12 No. 7 JULY 1976 

CONSTRUCTIONAL PROJECTS 
CAR INTRUDER ALARM by J. Haggis 
Sounds the horn interniittently f doors, boot or bonnet are opened 548 

PE. DIGISCOPE by R. W Co/es c B. Cu//en 
A hand held, 1MHZ low voltage oscilloscope wfth an l.e.d. display 553 
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ng Computer Electronics D ng) 
Toinnision Muinien- D C. & G. LI Rudio TV D EMvt,scaJ lnst.It.tion. D 

IMiCe tot Servicing Servicing ceri. rid Wmng 
Gonei.I Ratio tout o Posi Master Genero) 3 C. & G. eciJ,l D 
TV Easginewing Ist & nul cLins 

o Tmhnsc,.ns (Pnmo,y) 
RodsoSeevoeri MaIn- D Engineeflng Practise C. & G. Telecom. D 
ten.nce.ndRepsos 

M ASTON COLLEGE I ÏAl.o uSos, London Adntsosy 0Mo.. 4 Foe. St. An.na., Moorg.l., London ECSY 
S(J. T.ir 01421 2121. 

NASI (SInCE Capiti. pi....) - 
I 

- 

y .OrC001 I ois.. tobimt. Ap 
.4iWd bi C.A C. . b SI A.SC.0 

BRITISH INSTITUTE Of ENGINEERING TECHNOLOGY 

0D62M. As 0061M but with six 2kw channels, size'25 X 104 X 6m. 
Price £20520 inc. VAT. 

Add £220 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 I kW, 2kw, 3kw. 

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

For full information on all modules and lighting control systems send 
l5p for oar 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 arrangement. 

YOUNG ELECTRONICS LTD. 
184 Royal College Street. London NW! 9NN Tel. 01-267 0201, 

.. 
hows how' 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion. a botter job. flu, helpful gutde to succes, should be 
hahn, crep' New Oppottanitle, .hown rr.d by every ambitiocs engtneer. 
you how to ud them throogb a low-cost Send for this hrlpf al 44 pude FREE book 
home study Course. There are no book, to now. No obitdatton ard nobody will call on 
buy and you can ray-as.00u-Ieotn. you. lt could be the best thinj you ever dtd. CUT OUTYHIS COUPON 

POS> CHOOSE A SiANO NEW FUTURE HERE! 
TIck or.11.abdect OIlnl.re.t. Poil lo Ike dddottlbdlOtc. 

C. & G. Rodio. TV & o C. & G LI Installa. D 
. Eleutronics. Mechanics ton, and Witing 

actIuaJ Erebo urtd D Rodto Aototears O Geneeni Eloctesual - D 
Fiouteonuc, (lech. ProCtical TV D Ettg,neerina 

Unatron) Colour Televilon O Soc.esy of Etsgtneer, D 
EJeuleon EnEtsoer. D Srvicing (Electeical Enjireer. 

- 

immit 
range of light i dimmers and lighting 

control systems 
Illustrated is the popular 

PMSDI000 module. A 1kw slider 

pressed, 60mm slider ronge sien 
4x2x lTn. Ideal for low cost I - 

control dimmer, interference sup- 

stage and disco lighting. .Jsed by 
schools, theatres, studios, etc. ... 

Complete with scale plate, fixing % 
screws and full instructions. £906 \ 
¡nc. VAT and postage and packing. "q4, \\ - 

Complete compact light dimmer - 

channels, six outlet sockets, master con \ \j__ 
systems for stage, club and disco \ ._.-' I 

DD6IM (illustrated). SIx 1kW 
lighting, etc. 

trol, mains on/off switch, size 23X8X5In. 
Price £140.40 inc. VAT. 

DD6I-B. Six I kW channels, using module 
PMSDI000,lowest costsystem. Sizel6fX 8 X Sin. Price ¿6450 Inc. VAT. 

S Hold 110)1101 MSI2-7 324 Ooiul.ro, COno.,o(on All MS,2-ISC 1104 
V0lIo2 Controlled FA?., MS2-d 7M (Bob-2 off M$,2-ISC ,eqolr.d) SonO l.,go SAE. for lASher 00)1)11 end CantOnI, Of kits 

SOME SALE ITEMS STILL AVAILABLE. 
STOCKS LAST 

HIJARY. WHILST t VERO C600FRAISE SYSTEIS S 

Mlnln,lo-0 Con, CIlle 2.00 End An lee (PA) HWVIF 0.55 

UNEARS E Ml lmIx front pö,,Ol 4.11 8m uøjuio KOVIF 240 

CA3046 060 4m ModI. KOVIF 1 lIe 

MC1306P 053 CAPACITORS 
210 Pon.) F2V1F 
lIn Pone) FIV1F 

OIS 
0.10 

MFC0000B 045 AellI Lo.d.-IRCI,Olyt(C Plo9 19124/SS31 Sto 
ZN424E 

, 

220F 10V 2 for 25p SoCCer 11125,5F31 070 
741 15000 16V 

1.10 
210, 25P Cero HendIR. (10 off) 0.60 

741 SCP IsooF 63V 
lOOoF 10V 

2 len lop 
210, '5P 

Vor050rd Penol EI00 
M000le M2R119012 

070 
0.70 

PANELS & FCOS 
PE MInIConIC EA000 

500F 15V 
. 

2.59 
222sF 10V 

210? Ip 
2 for SP Snnd SAE. for lotthRr 501111, 

r- r, T'- r t" ri i i 11 ¡ r' DEPT. PET. P O.. BOX 3 
TERMS MAIL 090ER 

STNEOTS CAMBS 0f cl,P tri i i_ji i Ilt..iLJ1L.,J co Os ObI EA? 

sOd SOI "'r' t I 

ment. or individuai Sections, or for the 
conversion of Mk. i Minisonics to Mk. 2 r' 
specification. (Conversion detaiis apply to 
Eaton Audio P.C.B.s, but may be adapted to suit 
Others.), 

in order to ensure that the appearance of the compiete 
instrument enhances its performance, a Complete Cabinet kit is aval)- 
able, incorporating a fully finished black enameiied, silk-screened front 
panei, with matching back and base, and solid Afromosia end-cheeks. This kit also 
includes ail switches, knobs, sockets, screws and panei indicators. Suitable keyboards 
and contact assemblies are also in stock. 

SEPAPIATE KITS ' 
SIng ModAtatOr MS,2-0 

Ceblnor Kit (Inc. KoybO,rd. ore.) MS2-I 52 16264 tiOlco Concreto, MSII-tO 
Key009rd Controller MS2'-3 367 Output AcOtAn,. MSct-tl 
Voltage Controlled Oscillator MOIS-4 

(Note-Q ott MS2IA requIred) 
16.96 Control Envelo po lnvertor MS/2-12 

Stabilinod Power Supply MS/2-13 
Sync. Kit MS/2-4.yno 
Eneolcpo StroporldCA MSI2-5 

(NOt.-2 On MS215 roquirnd) 
UE OscllIato,100tector MS,2-O 

6.60 

394 
CONVERSION KITS 

AnCillary Fonctions Kit MS,2-14C 

3.76 SEPARATO ITEMS. 
2.05 P.C. Boerde-USIO PCS EAOI4 
$93 Power Supply EAOIS 
cor Dual Triffistor MD300r 
SOC Operational A,epl,tier LM3t6N 

Field Eneet tronc6tor 2N5450 
MultI-Turn Preset Pots 1K, lOK, 00K 

3.90 
1.60 
1.20 
2-00 
e.g. 
066 

It's here! 
The Minisonic Mk. 2 has arrived-avail- 
able NOW for the first time In kit form, 
the Mlnisonic 2 probably represents 
the best value for money In electronic 
music today. 

Kits are available for complete Instru- 

READY-MADE INSTRUMENTS' 

'/g . AVAILABLE. 
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BULGIN PLUGS ANO SOCKETS lin nt000 ChrOn,e lino nockot 30p 

P73 standard--3 pin moins (malo socket) Sop por pair lin stOeO plastic switched socket (wakes 3 circaits) POp 

P380 miniatare.-3 pin mains (male Sockel) COP por pair 35mm piag lOp; 3-hmm Sockel Ip; '3-5mm lino socisot lOp; PLEASE ADD VAT TO YOUR 
P437 stondord-3 pin mains oatpat (malo piag) cOp por pair 25mm piag lOp; 25mm socket Op ORDER 

ALL PRODUCTS FULLY GUARANTEED TO MANUFACTURERS SPECIFICATIONS - POSTAGE & PACKING 30p 

Practical Electronics july 1976 531 

NEW REDUCTIONS FOR TTL SN7474 0.31 SN7492 
I sms 0-45 

0-49 SF474141 
ÌSN74145 

075 SF474167 
0-72 I SF474174 

330 
099 PotentiOmeters 

SN1493 
SN7476 030 SF41494 

5-45 
0.15 ISN74150 1-20 0-70 Llrsearor Log Single Double 

SN7400 OIS I SF47410 O-Ib I SF47432 0221 SN7448 0.90.1 SN7480 042 SF41495 068 I SF474151 0.68 SF474176 1-14 Rotary P006 25p isp SF47401 0-16 I SN7411 0-20 I SN7437 0-2$ I SN7450 0-IS SF47481 100 SN7496 0.6$ I SN74153 0-$8 SF474180 1.10 Rotury Switched 55p - 
SF47402 016 I SF47412 0-22 I SF47438 0241 SF47451 0-16 SN7482 065 SF474100 1.101 SF474154 120 SN74181 1-95 Ssdern - 45P 15P 
SF47403 0-IS I SF47413 0-20 

SH7440 

o-is I SF47453 0-16 SF47483 0-62 SF474107 0.35158474155 0-76 SF474190 i-66 
SN7404 019 I SF47418 S-28 S847441AN 0-64 I SF47454 0-16 SF47484 0-95 SF474118 085 SN74I57 0-76 SF474181 196 Full range of capacitors 
SF47405 019 I SF47417 0.29 SF47442 0-65 I 

SF47480 016 SF47485 1-90 SF474119 175 SF474160 0-88 SF474192 1-15 stocked. See catalogue for SN7406 036 I SN7420 0-16 SF47445 074 I SF47470 
SN7407 S-36 I SF47423 023 SF47446 5-84 SN7472 

0-29 
S-21 

4N7496 0-21 SF474121 
SF47490 O-42 SF474122 

0-32 SF474161 
0-42 SF474162 

0-08 SF474183 
O-88 SF474190 

1-15 
1-SS details 

SF47408 5-19 5847425 0-23 SF47447 500 I SF47473 S-31 SF47491 S-75 SF474123 S-65 SN74163 088 SF474197 1.00 Presetg-Horizontal or Vertical SF47409 S-18 SF47427 S-23 15% DISCOUNT FOR loo MIX SF474164 1-60 SF474198 1-60 
Op -S-3W lop SF47430 0-15 .58474165 1-6$ SF474199 1-80 

DIN 

PLUGS-lop DIN CHASSIS SOCKETS-11p JACK PLUGS AND SOCKETS MICRO-MIN TOGGLES 
3-pin, 4-pin, 5-pin l80 0-pin 24Q. 5-pan npkr.. 7-pin - lin mono p18890 p149 1ç - 

- 2F 2W SOp; iF 2w 55p. - 

lin mono chrome plug 22p 
lin chrome line ock0t 25p - SUB MIN TOGGLES FREE SOCKETS--lop euch 16n plontiC 5witCh socket (mnoken 
lin nteruo plustic plug 26p 

2 circuitO) up 
iF 2w 55p; 2F 2W SOp; 2F 2w centre 3 pin. Spin l8O and op4, plugs 

lIn stereo chrome plug tOp - Ott lop; 1F On-Off 45p. 
lin otoreo pluntic line Socket 4Sp 

Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat Tradeand export enquiries welcome Catalogue price 35p (30p for Chien) 

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

2N456 0.80 
n 

YellOw 012 2N5190 092 
, 

.SF105A 0.40 BC7 012 
. 

BFThO 023 
LOO5fl 1.50 
LM38O 055 

0C42 050 
0C45 032 

2N456A 0.85 Orange 0.12 2N5191 096 AF1I4 0.35 BC208 BF163 032 LM3OI 207 Odi 057 
2N457A 120 2N3053 0.25 2N5192 124 AFIlO 0.35 0C212 0.16 BF166 040 LMÍO2C 075 0072 025 
2N490 4.00 2N3054 0.60 2N5195 145 AFIlO 035 BC2I2L 0.15 BF167 025 LM709 OCSI 025 
2N491 4.38 2N3055 Q55 2N5245 029 AF1I7 035 BC2141_ OU HF173 021 TOgS 038 0083 024 
2N492 500 2N3390 045 2N5294 0.40 AFilO 035 B0237 016 BF1O7 0. ODII_ 0.45 ORPI2 060 
2N493 520 2N3391 0.28 2N5295 OU AF124 0.30 B0238 015 BF178 0.35 l4DL 040 7553 5.80 
2N656 022 2N3391A .0.29 2N5296 0.40 AFI2S 030 BC239 015 BF179 043 LMÍ1O 047 SL.414A 235 
2N697 0.56 2N3392 0.55 2N5296 Q5Ø AF126 0.28 BC25 0.25 BFI8O 035 LM723C 050 SL6IOC 35 
2N698 082 2N3393 015 2N5457 0.29 AF127 028 BC253 025 8F181 036 LMÍ4I SLOIIC 235 
2N659 059 2N3394 0.15 2N5458 026 AFI3O 065 BC257 Oit BF1B2 035 TO9 040 SL6I2C 235 
2N706 Q.54 2N3402 018 2N5459 021 AF186 046 BC255 Ola BF183 035 SOIL 040 SL62OC 350 
2N706A 0.16 2N3403 0.19 2N5492 0.55 ÄF200 065 BC259 017 HF184 030 14011. 038 SL621C 354 
2N708 0.57 2N3414 020 2N5494 0.51 AF239 065 BC261 025 BF185 030 I_M747 505 SL623 575 
2N709 042 2N3415 021 2N5454 061 AF240 090 8C262 022 6F194 012 LMÍ4O SL64OC 4.00 
2N111 0.50 2N3416 024 2N5777 04S AF27S 070 BC263 0.25 BFISS 012 8011_ 044 SL64IC 400 
2N718 023 2N3417 029 2N6027 0.45 AF280 0.79 BC300 0.38 BF196 013 14Dl_ 041 SN76003N 292 
2N718A 028 2N3440 0.59 3N128 073 ALIO2 1.00 BC3O1 0.34 BF197 0.15 LM3900 0.41 SN76O13N .195 
2N720 0.57 2N3441 0.97 3N139 142 AL1O3 1.00 BC302 0.00 OF1SO 019 LM780SP 160 SN76023N 1.60 
2N914 0.22 2N3442 1.40 3N140 100 0C107 Ø.54 BC253 0.54 8F200 0.40 LM7912P 160 SN76O32N 292 
2N918 02$ 2N3638 OIS 3N141 061 ados 014 BC3O7 Oli ainsj 023 LM781SP lOO ST2 0.20 
2N918 032 2N3638A 0.55 3N200 2.49 BCIOS 0.15 BC3O8A 015 BF244 021 LM7824P 1.60 T.M263 120 
2N929 025 2N3639 0.27 40361 0.40 BCI13 0.15 BC309C 020 0F245 Q45 MC1303 1.50 TA300 194 
2N530 026 2N3541 0.17 40362 . 045 BC115 Oli BC3I7 012 BF246 051 MC3I0 250 355 5.94 
2N1302 0.10 2N3702 052 40363 0.50 BCI16 0.17 BC318 012 BF247 005 MCI33OP 090 TAAS5O Ø33 
2N1303 0.19 2N3703 013 40389 0.49 BCI16A 018 ß337 020 0F254 ola MCI35IP 0.80 T.66llC 218 
2N1304 026 2N3704 0.15 40394 054 BCi11 021 BC338 020 BF255 0.19 MC1352P 0.90 18_5621 203 
2N1305 024 2N3705 OIS 453395 065 BC119 Ø.54 BCY3O 103 5F257 Ø.47 MC1466 3.54 TAAS6IB 5.32 
2N1306 0.3 2N3706 0.15 40406 0.44 BCSS9 0-29 BCY31 1.00 BF258 . 053 MCI4OS 2.75 TBAS41B 2.25 
2N1307 038 2143707 019 40407 035 BCI2I 835 BCY32 1.1$ BF259 055 ME0402 020 TBM5I 169 
2N1308 047 2N3708 014 40408 064 0C125 016 BCY33 090 BFR39 024 ME0404 013 105800 080 
2N1309 Ø.47 2N3709 Q.95 40409 052 BC126 023 BCY34 100 BFRT9 024 ME0412 018 TBAOIO 008 
2N1871 1.54 2N3710 015 40410 052 BC132 0.30 BCY3O 100 BFS21A 230 ME4102 Oil TBAS2O 090 
2N1671A 167 2N3111 0.16 40411 200 BC134 0.13 BCY39 150 BFS28 136 ME4104 Oil TBA92O 179 
28418710 lBS 2N3712 120 40594 074 BC13S 0l3 BCv4o 0.97 BFS61 027 .tjso sos T1L209 035 
2N1711 0.27 2N3713 1.20 40595 094 BC136 017 0cv42 020 BFS99 0.35 60)481 120 TIP00A 049 
2N1907 5.50 2N3714 130 40601 067 BC137 017 BCYSO 020 BFX29 0.35 MJ490 105 11P29C 080 
2N2102 060 2N3715 1.50 40602 . 061 BCI4O 065 BCYS9 032 BFX3O 0.34 MJ491 145 TIP3OA 059 
2N2147 0.78 2N3716 9.80 40603 059 BC141 0.69 BCY7O 017 BFXB4 0.35 M.J2955 1.00 TIP3OC 0.85 
2N2148 0.94 2N3771 220 40604 054 BC1I2 023 BCY71 022 BFX85 035 MJE34O 049 TIP3IA 0.02 
2N2160 0.00 2N3772 lot 40636 110 025 BCY72 0.1. BFXO7 029 MJE2SS5 120 TIP3SC 100 
2N2218A 047 2N3773 265 40669 100 BC147 010 oi5 075 BFX88 0.30 MJE3055 0.75 TIP32A 0.74 
2N2215 042 2N3789 206 40673 073 BCI4O 009 00116 075 BFX8S 080 60JE370 065 TIP32C 125 
2N2215A 052 2N3790 2.40 AC126 0.20 8C149 0.13 B0121 100 BFY5O 038 MJ4371 075 TIP33A lOI 
2N2220 025 283791 235 AC127 . 040 BC1S3 0.18 80123 0.82 BFV5I 028 MJES2O 0.60 11P33C 145 
282221 010 283752 260 AC128 0.35 BC754 OIl 00124 120 BFY52 030 MJE521 0.70 TIP34A 155 
2N2221A 021 283794 0.24 ACI5SV 0.27 BC157 014 80131 0.40 BFYS3 026 MP91I1 032 11P34C 260 
282222 020 283819 037 AC152V 0.49 GC1SI 018 BD132 050 BPY9O 127 MP8112 0.40 11P35A 200 
282222A 0.25 2N3820 0.29 AC153 0.35 BC16O 071 BD135 021 BAY39 0.48 MPS113 047 TIP%A 3.70 
282368 0.17 283823 0.51 A01536 0.40 BC167B 015 80136 032 BSX2O 0.28 MPF1O2 0.39 TIPIIA 0.79 
282369 0.20 283904 0.10 AC154 0.25 8C168B 015 BD137 80X21 030 MPSAOS 025 TiP4IC 1.40 
2N2369A 022 283500 0.19 AC176 041 BC168C 0.15 B0138 026 BUlOS 250 MPSAO6 0.31 TIpl2A 080 
282646 055 284036 067 AC1766 040 BC16SB OIS 80139 071 BU205 250 MPOAS2 0.35 11P42C 160 
282647 0.98 2N4037 0.42 ACI87K 0.35 BCI69C 0.16 B0140 087 Clo6o 005 MPSA55 025 T1P2955 0.98 
282904 040 284058 058 

-0.15 
AC18IK 0.40 
AC187} 

BCI7OA 0.15 50529 OSO CA3O2OA 180 MPSA56 0.31 ,T1P3055 0.50 
2N2904A 045 
282905 047 

284059 
284060 015 AC188 0.95 

SChi 0.16 
8C172 0.12 

BDS36 0.80 CA3028A 0.79 MPSUO5 0.65 T1S43 028 

2N2905A 0.54 284061 0.55 AD142 0.57 0C177 0.15 
BOY2O 1.05 CA3035 1.37 MPSUO6 058 ZTX300 013 

2N2906 0.33 284062 015 AD143 068 8C178 0.58 
SF115 0.29 
SF117 OSO 

CA3846 070 
CA3048 211 

MPOU55 063 
MPSU5O 080 

Z7X301 013 
ZTX302 0.20 

2N2906A 0.42 284126 021 A0149V 074 
A0150 1.16 BC179 021 SF121 035 CA3052 162 NES55V 070 ZTX500 0.10 

282907 0.22 284289 0.34 
284919 095 *0161 069 

BC1O2 0.12 
BYIO2L 012 

BF123 039 CA3O8OA 100 86506 130 ZTX5O1 0.13 
2N2901A 024 
2N2924 020 284020 110 AD162 0.69 

*01615 PA 
BC183 0.12 

SF125 035 
BF152 0.00 

CA3089E 196 
CA30900 4.33 

NE560 444 
448 

ZTx502 098 
ZTXS30 023 

2842925 020 
2N2926 

284921 083 
2N4922 loo A0162 J 158 

BC183L 012 
BC184 013 

BF1S3 0.25 
BF1S4 020 

LM3OIA 048 
LM308 1.17 

NE565A 448 
0C28 148 

21X531 022 

Green 012 2N4923 100 AF106 040 BC184L. 013 BF159 027 L.M309K 180 0C35 1.14 

NEW RANGE TOOLS-HIGH QUALITY 
MINIATURE ELECTRONIC PLIERS 

INSULATED HANDLES 
Round nose boo joint 4m 

long £250 
Diagonal cutters boo joint 

4m long £280 
Flat nooe boo joint 4m ong £240 
Snipe nose boo joint 4m long £240 

P.C. MARKER PEN DALO 33PC, lip. 
ZONER DIODES 420MW lip, 1W lip, 
25w 35p. 
IC SOCKETS 8 DIL I2p, 14 OIL 149, 16 OIL 
ISP. 

RESISTORS 1W 2p (100 per valgo OOI3p): 
)W 3p (100 per valse 002p) 
SCORPIO CAR IGNITION KIT £1275. 
JUMBO i SEGMENT DISPLAYS £2. 
DL 707 £175. 
MINITRON LISO. 
LEDe Red, greenand yeIlow 20 dio. 32p. 

SEE MARSHALL'S FOR CMOS 
004000 0.11 
004001 0.18 

CD4OIO 0.60 
004019 0.52 

C04042 0.70 
C04044 0.04 

004002 018 
C04006 o.. 

004020 0.08 
004021 0.60 

C04044 Ofl 
004049 1.00 

004001 0.18 
004008 0.60 

004022 OIS 
C04023 0.1S 

00404e 1.20 
C04047 0.85 

CO2000 0.52 
C040IO 0.52 

C04024 0.70 
C04025 010 

004040 045 
C04050 0.45 

004011 015 
C04012 OIS 

004027 0.43 
C04020 0.83 

consto 1.25 
C04511 1.04 

COnCIS 0-45 
004014 0.85 

004029 1.00 
C04050 0.62 

004510 1.25 
004510 1.87 

004015 5.25 
004016 0.25 

C04031 1.88 
conos, o.. 

004620 1.87 

C04017 0.84 004041 0.70 

Veroboard 
Copp., Plaie 
0-h 558 0-1 0-15 

25 o 30m 36p 26p 22p lip 

2-505m 409 35p lop 
34030m 4Op 3Sp - - 
34 o 5,5 45p 47p 32p np 
3OoIiie £181 £126 £100 £102 

PINS 0 36 30p 30p 
o 200 £116 £116 

T,sd. hnd RethIl Suppilad 

A Marshall (London) Ltd Dept: PE 

9eti 'i eaf! 
- 

- 40/42 Crlcklewood Broadway London NW2 3ET 
Tel: 01.452 0161/2 Tetes: 21492 
& 85 West Regent St Glasgow G2 200 
Tel: 041-332 4133 
& 1 Straits Parade Fishponds Bristol 8S16 2LX 

ars- a 's Tel: 0272-654201/2 
& 27 Rue Danton Issy Les Moulineaux 
Paris 92 
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AF1I8 057 
I 

075 OA9 007 XAJU2 Pluginnockett 
AF119 020 I 

BTY42 092 0A200 008 XA15I 0.15 proOle 
AFOSO 0.30 I 

BTY79/100R 0A202 0.00 I XA152 0.15 14 pIn DOL 
AF12O 030 I 

075 0A210 020 I XA361 0.25 ois 
AF12O 030 

I 

BTY7O/400R 0A211 035 
I 

XA162 025 lOpin DOL 
AF127 030 I 150 0AZ200 0.50 

I 

Xß301 048 0'17 
.AF139 0.41 I BY100 027 OAZ2OI 045 1B102 0.80 
..%F178 0.55 I ßY128 014 0AZ202 045 XBSO3 035 
AF17U 0.85 

j 
BY127 0.12 0AZ203 046 I 

XB113 080 
AViSO 0.55 I 

BY1S2 0.85 0ÂZ204 0.45 I XB121 043 

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

Terms C.W.O. only Tel. al-677 2424-7 Prices torricO 
Quotations for any types not listed, when going 
Post and Parking ISp per order. to press. VAT. Plastic Transistors l2+%. Metal Can 

Transistors 8%. Integrated Circuito 8%. 

IÑame..................................................................................... I .III:I±I:.IIIII:I:::I:I:ï:I::III: 

201V El1.801 E"!0" 
Mk, 2 ReadY Built Ngaliy Ea,th P £14.97 

:1b058 chequelPüs 

£________________ 

I Mt. 2 Rd0 Built Po.itIn, te,tn P £14.97 Cheque No. 

on Ch g:on. :wIt:h:s @ cd 

£242 rrc0J 
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R s ¡VALVE 
MAIL ORDER CO. 
Climax House 

159 Fallsbrook Roads London SWI6 6ED 

SPECIAL EXPRESS MAIL ORDER SERVICE 
. 

LP 5P LP Sp Lp 

1N21 O17 AFI81 050 BY213 025 0AZ205 045 ZSi7O 012 
1N23 0.86 AF106 048 yzio 045 OAZ206 0.41 Z8271 020 
1N8 0.08 AMZO1 1.15 BYZI1 040 0AZ207 0.45 ZT2I 025 

1N23 010 AFZ12 
A5Y26 

200 
026 BYZ12 0.40 0AZ208 040 ZT43 

ZTX1O7 
025 
0.12 

INIIO 0.50 ASY2O 045 3OYZ13 042 OAZ200 040 ZTX100 010 
1N640 0.10 ASY3U 025 BYZ1 121 OAZ21O 040 ZTX300 0.13 
1N72OA 0.20 ASYIO 020 IOYZI6 000 0ÀZ211 040 ZTX304 024 
1N914 000 ASYo1 040 BZYSB 0.10 0A2222 045 ZTX305 0i3 
1N4007 012 ASYO3 020 Clii 051 0AZ223 045 ZTXSO3 010 

15113 025 A0Y3 0.20 c0051j01 045 0AZ224 045 ZTXI31 025 

18202 0.23 
A0Y62 
ASYSO 

025 
033 CR01140 005 0AZ241 

0AZ242 
025 
0.15 INTEGRATED 

2G371 071 ASZI1 1.00 C0410 1.90 0AZ244 025 CIRCUITS 

20301 022 ASZ2S 0.75 COlOR 3.50 OAzI4O 0.15 7400 0.10 
20414 030 AUIO4 1.00 D1)000 0.15 0Az290 058 7401 016 
2G417 025 AUY1O 1.50 DD003 0.15 1.00 7402 0.16 

BCIOS 014 DD006 025 0010T 1.00 7403 016 
2N404 022 DDOO7 0.40 0022 100 7404 026 
2N691 0.18 BC109 014 DD005 0.38 0c23 121 7405 022 
.2N000 0.30 BC1I3 0.15 GD3 0.33 0C24 1.10 7406 042 
2N706 0.12 BC11I 020 GD4 010 oC2 040 7407 042 

. 

2N706A 012 13C116 0.20 ODO 083 OCIO 040 7400 0.28 
2N708 0.15 BCIIOA 023 ODO 025 0C28 075 7409 028 
IRlOS 0.40 BCIO8 0.20 UDII 0.10 OCIO 065 7410 010 
2N1091 0.55 13C121 .020 COETIOI 0.50 OCIO 040 7411 . 025 
2N1131 
2N1132 

02O 
024 BCIII 0.20 GET1OI 0.40 oç3 Q.75 7412 030 

2301301 0.18 JOCIII 068 (SET1II 035 OCIO 0.60 413 0.36 
. 

2N1303 018 BC126 0.05 GETI14 030 0C41 0.35 7410 036 
2N1304 020 BC14O 0.55 GET11Ö 0.90 0C42 0.40 7417 030 
2N1303 022 BC147 010 GET116 085 0C43 0.70 7420 010 
2N1306 020 BC148 0.08 OET12O 050 0C44 020 0.23 

2N1307 028 BC149 0.10 OOT872 030 0C4451 017 037 

2N1308 020 BCIÔ7 014 0ET875 0.40 0C45 0.20 087 
2N2147 1.25 BC150 012 0ET880 0.00 OC4OM 0.18 7427 

7420 
0.87 
040 

2N2148 000 BC16O 003 ORTOS1 025 
GET8OI 035 

0C46 
0C17 

0.27 
0.60 7430 0.10 

2N2100 
INIS1O 

078 
0.23 

BC169 0.14 OF.T805 0.40 0058 0.60 0.37 

2312219 025 BCY3I 045 051X44 008 0.00 037 

INI369A 0.10 BCYII 0.05 GEX4I1I 045 OCOO 0.50 037 
2702444 1.99 BCY3I 0.88 0EX941 0.45 0070 018 7438 

7440 
0.37 

2N2813 075 BCYI4 045 GJ3M 0.50 0071 9.55 
7441AN 

022 
002 

2302046 0.50 BCYI$ 1.00 0J451 0.50 0072 020 
2N2904 0.20 

BCY3O 1.50 GJ5M 0.25 0073 0.50 
7430 

079 
0.16 

IN2006 020 B0'40 
BCY4I 

000 
0.30 

OJ7IO 0.50 0074 030 
7451 0.10 

2N2907 0.23 BCY7O 0.10 
1Lo100o 050 0071 030 

2N2924 013 BCY71 0.22 
RB100A 0.20 0076 0.30 

2N2525 0.15 BCZ1O 0.00 
IIAT10O 020 
MATOO1 025 

0077 
0078 

0.54 
025 7460 010 

2N2926 012 B011i I 100 IIAT1IO 0.00 OCiO 0.30 7470 030 
2N3054 040 BD133 1.00 MAT1I1 025 ocol 020 2143055 085 BD124 0.65 MJE34O 0.47 ocolsi 020 041 
2N3702 
2N3703 

011 
015 BDY1I j.45 IIJEI2O 003 OCOJDII 0.18 042 

2N3708 011 BF11O 0.20 313E2955 1.27 OCOJZ 0.45 7471 059 
045 

2N3707 .013 BFO67 023 MJE3O5I O77 0082 020 
7480 0.00 

2N3700 0.10 BF173 
BF101 

028 
Q.35 

MPF1O2 040 00820 025 087 
2N3710 03.1 BF1O4 Q. 

MPF1O3 0.80 OcOI 000 
2N3711 01I BF185 0.22 

ItPFJO4 0.35 0084 030 
INSOlO Q35 BFIO4 0.10 

ItPFIOI 030 0C114 038 
7486 047 

2N4289 030 BF1OI 0.13 
NKTO2O 046 0C132 1.00 7490 0.55 

1N5027 0.53 BF19O 
NKT12O 030 0C123 110 7491AN 1.00 

2305000 0.33 13F107 
0.15 NKT2II 025 OCiao 1.00 070 

20301 0.59 BF881 
0.15 
0.25 

NKT213 025 0C140 1.14 
20304 115 BF090 025 

NKT2I4 024 
NKT21G 040 

0C141 
OCiOS 

0.00 
020 20501 

28703 
075 
1.00 EFXOI 0.20 NKT217 0.45 0C170 0.30 

40200 054 BFX13 026 NKT218 0.45 0C171 0.30 7496 0.95 

40231 0S1 BFX2O 028 NKTI19 033 OCIOO 1.00 74100 189 
AA1IO 020 BFX3O 028 NKT22I 0.30 OCIO1 1.50 74107 0.45 
AAZ12 075 BFX3I 0.98 

0.50 
NKTQ24 025 OCIOS 1.50 74110 058 

AAZI3 012 BFX8I 
BFX84 0.25 

NKTII3 024 
30KT27.l 020 0C203 125 74111 080 

AAZ17 013 BFXO5 028 NKT272 020 0C204 1.50 74119 0.90 
ACIO? 0.51 BFX06 0.25 NKT27I 020 OCIOI 1.75 74119 1.05 
ACOlO 
ACO37 

025 
025 BFXS7 0.85 NKTI7I 020 OCIOO 110 74121 050 

0.70 
ACOlO 0.15 BFXOO 0.24 NKT277 0.20 OC207 . 1.00 74123 1.00 
AC1O7 021 BFY1O 0.50 NKT27O 0.25 0C400 020 090 
ACI8O 020 BFYII 0.50 

0.40 
NKT3OI 1.00 0C470 0.80 

kCY17 0.75 BFYI7 
0..45 

NKT3O4 1.00 0CF71 1.20 
ACY18 0.30 BFY1O 

BFY1O 5.55 
NKT4OS 1.00 ORnI 0.80 74151 100 

ACYTO 035 BFYI4 0.45 
NKT4O4 1.00 ORFOO 055 74114 2.00 

ACY2O 0.35 BFY44 1.00 
NKTO7S 030 ORo'oi 048 74158 100 

ACYIO 0.35 BFY5O 021 
NKT713 030. 
NXT733 0.25 

0x09 020 74156 1.00 
A0Y23 0.35 BFYI1 020 NKT737 038 045 74317 095 
ACY27 BFYI2 oo OAo 0X635 055 74170 252 
ACY28 
6CY39 

025 
0.78 BPY8I 017 0A8 012 0X840 073 74174 

74175 
157 
1.10 

ACY40 BFY04 
BFY9O 

ao 
08j 0A1 008 9X641 075 74170 - 1.20 

ACY4I 022 
1616100 040 

0A70 010 9X642 060 74190 200 
AcY44 
AD14O 

032 
0.50 B0X23 050 

OA7O 0.20 
0A73 o 0X844 

0X045 
0.85 
095 

74191 
74192 

200 
200 

AD149 0.75 166X00 003 0A74 
T1C44 029 74193 200 

AD1OI 
\AD102 

0.44 
0.44 

B8X76 
BSY26 

018 
017 

o7o 
0A81 018 VIII3OP 075 74104 

74195 
130 
110 

AF100 0.30 B8Y27 020 OA90 0.15 V30j2011' 075 74196 120 
AF1I4 0.29 BSYoI 

OAOO o.j V60/201 090 74197 120 
AF1I5 0.25 168Y95A 012 v60I201P 075 74198 277 
AF1I6 O. B12 0A90 007 

- - - - - ,n n.m 74109 252 

¡7iI!Jî1E rIi!] 
Capacilive discharge 

electronic ianition 

, 
* Smoother running 4/ 
* Instant all-weather starting 
* Continual peak performance 
* Longer coil/battery/plug life 
* Improved acceleration/top speeds 
* Up to 20% better fuel consumption 
Spnrkrite Mk. 2 is n high performance, high qnality Onpacitine discharge, 
electronic ignition systern in kit form. Tried. tesned, proven. reliable 
and Complete. lt can be assembled in two or three hours and fitted in 
15/30 mins. 
Because of the superb design of the Sparkrite circuit it completely 
eliminates problems of the contact breaker. There is no misfire dueto 
contact break16r bounce which is eìimfnated electronically by a Pulse 
suppression circuit which prevents the unit firing if the points bounce 
open at high R.P.M. Contact breaker burn is eliminated by reducing the 
current to about 1/both of the norm. It will perform equally well with 
new. old. or even badly pitted points and Is not dependent upon the 
dwell time o006e Contact breakers for recharging the system. Sparkrite 
incorporates a short circuit protected inverter which eliminates the 
problems of SCR lock on and. therefore, eliminates the possibility of 
blowing the transistors or the SCR. (Most capacitive discharge ignitions 
are not completely foolproot in this respect). Ail kits fit vehicles with 
Coil/distributor ignition up to 8 cylinders. 

THE KITCOMPRISES EVERYTHING NEEDED 
Ready drilled prnssnd stnnl case coated in matt black epoey resin. ready 
drilled base and heat-sink. top quality 5 ynar guaranteed transformer 
and components, cabIns. coil connectors. printed circuit board. nuts. 
bolts, silicon grease. full instructions to make the kit negatice or 
pOsitivn earth, and 1O'page installation instructions. 

OPTIONAL EXTRAS 
ElectrOnic/conventional Ignition switch. 
Cines instant changeonnr from 'Sparkrite" ignition to conventional 
ignition for performance corrrparisons, static timing etc.. and will 
also switch the ignition off completely as a security device, includes: 
switch connectors, mounting bracket and instructions. Cables excluded. 
Also available RPM limiting control for dashboard mounting 
(fitted in case on ready built unit). 

CALLERS WELCOME. Por Crypton tuning and fitting service - 
'phone (0922) 33008. 

PRICES INCLUDE VAT POST AND PACKING. 

Improve performance & economy NOW 

- Ay! Oukk/ns(allui'ion 
S1 

QD 

tÌr 

Electronics Design Associates, Dept. PE6, 
82 Bath Street, Walsall. WS1 3DE. Phone: (0922) 33652 

I 

Ii 

'J 
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4141R (lll..)-1O- 
dlgts. 2 eopOflnflts. Fall _.. 

- log and trig Sanctions. - 
X'. Reciprocal. e. X root e. Ce. 
of Y. Polar rectapgUlar .e. 
co-ordInates. 2- 

store memory. Ro- CCC.. 
chorgable. Mean and 
Standard deviation. 

£32 50(R) 

ALL PRICES INCLUDE VAT. 
_eaae add 55p P- 

Practical Electronics July 1976 

OUR PRICE £25 00* 
SR-Memory. % key. £8.95* 
POCKET 8s-°/, key. £7,95* 
POCKET MINI-MEMORY-% key, 
bright green display. £9-95° 

ALL ITEMS CARRY A FULL 
YEAR'S GUARANTEE 

Free B.S.I. adaptor. (R) Free re-êharger. 

-Si 

To: BARCLAY ELECTRONICS Dept. PE8B, 

ills FINCHLEY ROAD, LONDON N.W.iI I 

wttlslwlthouf optional mains adaptor. I enclose CtreqUSImoneY order 

total calan ....................................................... inclading SSp to Cover P. & P 

I 

NAME ............................................................................................................ I 

ADDRESS..................................................................................................... I 

MINI-VATMAN M- 
As above but with % 
and full-function 

I 
memory. £11 .50* 't '5 

VATMAN (Illus.)-8- 
digit, % key, green 
display. £9.75* 
SUPER-VATMAN- t1pt!J 
Similar to above but 
with full-function 
memory, X', recipro- 
cal-reV. £12.75* 

NEW SCIENTIFIC- Ç - 
only 4+ifl X 2m X +in 
yet has 8-digits 
or 5+2 exponents. 
Using the NEW chip, 
lt has full algebraic 
logic and many more 
functions. Algebraic 
logic is constant on 
ail four arithmetic - 

functions. 
Functions: C & CE 
keyS sincosS 
tan S arcsln S 
arccOs and tan recIprocal E to 
the X natural 09 antilog 
V memory + memory - 

memory exchange memory 
cancel EE exponent change 
notation PLUS a degree radian 
switchi ONLY £1460 
OXFORD 300-Larger version of 
above. £1 7.95* 

CAMBRIDGE 
CAMBRIDGE MEMORY £10.75* 

OXFORD 150 £895 

CBM 
4190(R)-la digits. 2 expOnents, 90 ere- 
programme scientific. Statistical and 
metric Conservions. £44 .93(R) 
SlfOO-Similar to the 4148R. 
Green display. Battery Opetated.4 - 50* 
79190-Students Scientific. Fall trig and 
logs. 8-digit or 5 -t- 2 osponentn. Reciprocal. cV, memory. £1390 
?%D-8-dlotta, % and store. £6 

75* 
991R-ReChoroable and loll memory. 

- 
61250(R) 

64RD-12-dlgit or 8-digit + 2 exp. 
Additional to 44RD: Polar rec. co- 
ordinates. Log, rad. or grad. 

3.97* 
SiR-a-digits, metric and currency 
converter. £21 -95(R) 

8R-8-dlgits, % key. 
£8,75* *. 

2CR (lllus.)-8-dlglts, I f. 

I 
rikf.f" 

% key, full-function 
memory. £1O,95* 

24RD-Green display. V. 8-digit. 

£13- 75* 

24k (lllu..)- 
Stain less-steel 
slimline, green 
display, beau- 
tiful leather- 
elfe wallet to 
hold pen. 
note-pad (all 
Included) and 
credit cards. 
Full memory. 
V. click-buttons. Rechargabie. 

£21 -95(R) 

CASIO 
FX-20 (lllus.)-Fuil 
trig and log func-1 
lions: 8-digit man- 
tissa or 6-dlglt! i 
mantissa and 2-digit'' 
exponents; 10' 
10°; bright 
display: full sin.I .uoo cos, tan, inverse 
sin, Inverse 
inverse tan: log X 
and Inc. e X 
V: recirÒca a 

degree radian cbnoers,on; memory 
and exponent key. 

ONLY 616.00* 

FX-i5-As aboye but larger and 
including a larger display. X' key. 
it key, reciprocal key. 
ONLY £20.00* 
FX-10i-De Luxe model with similar 
functions to the FX-15 but 8-digits 
+2 exponents l0 to 10'. 

reciprocal, memory. etc. £14 .90* 
4515-100-step programmable 
version. £37'90(R) 
6020-Financler. £17- 95* 
6025-FinancIer 100-step pro- 
grammable. Rechargabie. 

£45 .90(R) 
2030-Statistician. £1 7.80* 
6035-100-step programmable 
Statistician. Rechargable. 
(Inc. recharger) £45 -90(R) 

20 basic conversions and their 
inverse. Rechargable. £49.90(R) 
NEW 5R52-244 programme steps. 
20 inde. memOries, 9 level paren- 
thesis. Card programmable. 
Supplied with 20 blank magnetic 
cards and programme manual. 
FREE manual on any one of the 
following: i Statistics. 2 ElectriCal 
Engineering. 3 Mathematics. 4 

Finance. £249.99(R) 

JUST ARRIVED-THE NEW TEXAS SR56 
100-.tep programmabli-lO-digit, 2 exponents, 10 Independent memories, 
2 loop control instructions, 4 additIonal and 3 unconditional branch 

-instructions, plus 4 levels of subroutines, 
£79 - 90 R aIj lri,and statistical functions' 

Digital Watches ' a 

« EXELAR ', THE SUPERB 

5 - Ft,nctiOfl., 
Nn__,,,, 

- 1O.function 
d:gital watch. 

d.,,d PULSTRONIC 

a 
otfiiO 

date, l'loc am. LíIiL7' - - 

Visible in pitch 

Indicato, 'and / P. Socs, Data + 
hold and fede / 

t 
\ Month in letters. 

Out. 
£21 90 iejers. 

W:s5 

Gold finish £2390 

T ' - 

-. 

idi to PM 
- tsetliflg Indicator. Un- 

oobtediy one of the 
t a . - ',_ , most soptriSticaiod 

( - "' 

- ' watches aoa,iiabie at this 
C - - -- - aflbx.table pricel Styled 

In finest solid Stainless- 

i ASTRA pollsredbeoeUededQe 
a 3-Fanction, Shows hrn. Complete with adlirntable 

mmx and secs. Siegle matching stainless-steel 
bolton Operation. Limited bracelet ANO e FREE 

r of this low. presentation boa. Extra 

- with strap. LIMITED STOCKS 
b5ti 

Gold finiSh £15'95 ONLY £3740 per pair 

e--i ORDER FORM 
i 

PHONE CALLS ANO PERSONAL CALLERS WELCOME MONS-THURS BETWEEN 
2 Sed 5 pee.. SUNDAY lOam, toi pee. 01-458 4755. 

. 

r DECIMO r ROCKWELL 
VATMAN 63R (Itlus.)-8-dtgit. 
SCIENTIFIC (IllusI- 2 exponent. 10 ". 
Large green display, memory, 2-level 
8-digits. 2 expo- 
nents, 4 trig log 

parentheses, all trig 
and log functions. 

functiOns 10'", u Eiu degree radian, fac-i 
radian degrees, ex- tOnal, reciprocal. r, 

U Q O U U 
Change, memory, V. etc. Recharge- O Q U U 

I 
e. reciprocal. X, able, ÚD a u 
etc. Single function DU D treyboard. 20 hr 

L._. 
£25 .86(R) 

battery lite. £25.00* 

MINI-VATMAN---Green display. 44RD-9-digit or 5-digit + 2 exp. 
smaller and slimmer than Vatman, Green display. Store. Similar to 63R 
8-digits, % key, V. £8.90* less factorial. £18.95* 

NOVUS . i TEXAS -' 
4520-8-digit, 2 SR5OA (tllus.)-10- I 

exponent. 10'". digit, 2 expOnent. I 

PDN logic, full trig ali trig and log I 

and log funCtIons, - functions, hyper- - I 

4-roll stack, memory. - - boUc. X to the root . , I 

memory exchange, of Y, radian and 
' I 

V, degree and 
. degree, factorial. ' - I 

radian. Recharge- memory. etc. Re- : : : : i 

able. Chargable. 
I £22-90(R) : : :: 

£34-29(R) I 

4525-Rechergable. Programmable - 
versIOn of 4520. SR51A-As above but with 3 I 

£45-9o(A) 
independent memories, linear I 

4510-A-digits. 3 level stack, all 
regression, mean, variance. 
standard deviation, permutation. I 

trig and tog funCtion. V. ,r, random number generation plus I 

L bà 'la TECHNOLOGICAL ¡ 

PRECISION PRODUCTS 
ELECTRONICS: 

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

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


34 
L * 

Practical ElectroniCs July 1976 

 
Max Heat Sink temp. 90nC. Frequency response 20Hz. 

Distortion b.tter than 01 at 1kHz, Supply voltage 15-50v. 

S Thermal Feedback. S Letest Design Improvements. 
S LOad-3, 4, 5 or 16 ohms. S Signal to noise ratio 80dB, 

Overall size 63 X 13mm. 

Especially designed to a strict specification. Only the 

fl'nest components have been used and the latest solid- 

state circuitry Incorporated in this powerful little amplifier 

which should satisfy the most 
critical A F enthusiast 

ONLY U 

Stabilised Power Supply Type SPM8O 

SPM8O is especially designed to power 2 of the AL6O Amplifiers, 
up lo 15 watts (r.m.s.) per channel slmullafleousfy. With the 

addition of the Mains Transformer BMT8t,'the unit will provide 
outputs of up to 15A at 25V. Size: 63 x 105 s 30mm. Incor- 
ptflg short CirCuIt protection. 

INPUT VOLTAGE 
OUTPUT VOLTAGE 
OUTPUT CURRENT 
OVERLEAD CURRENT 
DIMENSIONS 
TRANSFORMER BMTIO 

33-40V AC. 
33V D.C. Nominal 
lOmA-15 amps 
17 amps approx. 

£3.00 105 s 63 s 30mm 
£260 + 62p postage 

tp"d ¡ 
guality ceramic pick.up. eterno tunar, etereo tap, deck tiC Simple te install. capable at producing really tiret C'ast'n.ult. thk uniti, supplied with full itmtrnue. tin si k trot0 wit 

J 
df 

pe htec.bi d 
own cone,oction or he Cabinet availabl, dosi to, the beginn., Or the advanced 

Ortn.r,c, with a ttrisimuet at inetalletien 

£15. 75 u 

F,.qu.nCy RopOnto 01dB 20Hz- 
2bIiHo. 
S.n.ItIztTY O, Inputs 

A top quatlty stereo 1. Tape topot 1005,5 loto 1001, 
ohne pro-amplifier and tone Z. R.dlo Tune, IOOn,V into itou 

control unit. The sia ;tsIlo push-button selector PU. 3mV into 501, 
0h15. switch provides a PU. Inpol aquelI... IO RIAA ourse 

Choice of inputs 
together with two 25.3BV.t20AD5,.niOfl, - 585 35mm, really effective filters 

for high and tow f re- 
quencls, plus tape output. 

£13.50 p. 

MERO AUDIO KIT: 
Co,spi'ising: 2e AL600e. ¡-II SPU8O, I 10 BTUdo. t o PA f20. f So"t penai ead knobs. 1 Cit of parts IO include on/Ott switch, neon indicato,. atareO headphone cacHet, pi,, ieot,'uctiOn booklet. COMPLETE PRICE £27.53 plu. 6/p pOaIaQ. TEAK 85 AUDIO KIT: 
Comprising: Teak oenoored cabinet .Iz.'ldq O VIf O in, Other parta include aluminium Chenet, hnats:nk orid front panel br.cAet plus back pInol end eppro prillo sockets ers. i> KIT PRICE £120 pico 62p poelage. 

s 

I- , ti 
.1 

,--,. 

OUR PRICE ONLY _-. 

£19.95 
The. 450 Tuner provides Instant programme selection at the touch 

of a button ensuring accurate tuning of 4 pre-selecled stations, any 

of which may be altered es Often as you choose, by simply changing 

the settings of the pre-set controls. 
Used with your existing audio equipment or with the BI-KITS 

STEREO 30 or the MK6O Kit etc. Alternatively the PS12 can be used 

it no suitable supply isavailabie. together with the Transformer T461. 

The S450 s supplied fully built, tested and aligned. 
The unit is easily installed using the simple 

STEREO FM TUNER 
Fitted with Phase Lock'Ioop Decoder 
* FET input Stage . ' Typical Specification: 
* VARI-CAP diode tuning Sensitivity 3i voits 
* Switched AFC Stereo separation 30dB 
* Multi turn pre-sets Supply required 20-30V 

* LED Stereo indicator at 90 Ma max. 

STEREO - 

PREAMPLIFIER 
- 

- 

H. 

D 

"J - '"1 4 audio 
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I Frequency response: 25Hz-20kHz Damping factor. B ohms. 65 

Measured at loo watts Semiconductor complement: 13 

Sensitivity for loo watts output at 
Iransistors 5 diodes 

1kHZ: 45OmV 
Overall size: Heatsink width 

190mm, length 205mm. height 
Input impedance: 33k ohms 40mm 

£15.95 

ft 4 Power supply for AL10120130, PA12 S450 

F O I ¿ etc. Inpul voltage 15-20V ac. Output Voltage 
22-30v d.c. Output Current 800mA Max. 
Size 60 X 43 X 26mm. 

Transformer T538E2'30£ I 2 0 
- 9/4 

P.O. BOX 6, WARE, HERTS' 
Practical Electronics July 1976 535 . i 

resulting from incorrect or short-circuit 
loads is prevented by a four transistor 
protection circuit. 
The unit is intended for use in many 
applications such as disco units, sound 
reinforcement systems, background music 
players, etc. 

- Frequency response t i& Po -2 watts 50Hz-25kHz 
Sens It/wry for Rated O P-Vs - 25v. RL - 80 ohs, 
f - 1kHz 75tttV. RMS. SIze: 750 63 s 25mm. 

£2.30 usw £2.65 £2.95 

JNf7 pfi 
NEW PalS Stn,00 pro-amplifIer 
Completely redesigned for uso with 

LI 
ALIO 20 30 Amplifier Modelo.. Fo,- 
tures noted, On/Off volume. 
BOl000o, Boss cod Treble Contr011. 

U U - Complote with topo output. 
! (-. 1dB) 

a Tr.bl. rang. s lade 
I 

SPECIFICATION: 

OperatIng vOltage: 50-80 
50 watts into 4 Ohms: 01% 5 50 

F50OCY R..pon.. 20H0-aoktdo 

Input Imp.d.nc. 1 e.g oho, Output Power: 125 watt RMS Input S.n.ltlVtty JOOv,V 
Continuous Total harmonic distortion supply r.qulr.m.nt. 24V 5mA 

51e. 152e H 033mm 
50 Watts into 8 Ohms: 0-06% 

Loads: 4-16 Ohms S/N ratio: better than 8OdBs -- 

POWER AMPLIFIER 

Specially designed for use in- 
Disco Units, P.A. Systems, high power 
Hi-Fi, Sound reinforcement systems 

he module has a sensitivity of 450mV 
and a frequency response extending 

from 25Hz to 20kHz whilst distortion levels 
are typically below 01%. The use of'4, 
115W transistors in the output stage makes 
the unit extremely rugged while damage 

ÄL1O-20-ao 
AUDIO AMPLIFIER 

MODULES 
The dito. AL20 and AL3O ends are denia, In tnolr 

appeorenCe end n tseIe general specification. 
However. C5,ef al snlCCtlOn of ths plastic 

- power devices hes resultad marengo of 
oetpet powers front 3 to IO watts A.M.S. 

- The versatIlIty of their design snakes thent 
t " Ideal for uso in record players, tape 

recorders, stereo amplifiers and cassette and 
Certeidgo tope players In the honte. Harmonic 

Distortion po - 3 wotis f = 025% Load 
Inspedence 8-16 ohm 

IT'S POWERFUL 

IT'S THE AL250 
125 watts 
R.M.S. 

30 
Enjoy the quality of a magnetic cartridge with your existing ceramic 
equipment using the new BI-Pak M.P.A. 30 whIch is a high quality , 

pre-amphfler enabling magnetic cartridges to be used where 
facilities exist for the use of ceramic cartridges only. Used In 
conjunction are 4 low noise, high 
gain silicon transistors. lt is provided 
with a standard DIN Input sockel 
for ease of connection. Supplied with 
full, easy-to-follow Instructions. 

VAT POSTAGE& 
ADD PACKING 

I 2 .} % 
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lu' 
.1 PrIce on application to: 

I.! , ASTRÒ/WKF INC. 

1.1 f) 
i QUEEN STREET NORTH 
WHITTINGTON MOOR 

_____________CHESTERFIELD, ____________ _____________ DERBYSHIRE 
Tel: 0246-31475 

1.1 SPECIAL OFFER 

536 

components only sOp. P.O P. 48p. 

FIBREGLASS BOARD PACK. Mora board 
-less money. Larger places. Not less 
than 25 sg. ft tor asp. P. & P. 65p. 
Doable or single sided Cat to any size. 
New tower price ip per sq.ln, P. & P. 
eatra. 

Single and ganged. Ourcholce. i tor2sp, 
P. & P. 4gp. 

BNC PLUG TO BNC PLUG LEAD. 
Assembled ready to osa ¡Sp each. P. & P. 
2Op Ex'eq. BNC socket ISp. BNC plug 
2Op. BNC Plug and Sockel iSp. pair. 
p. & p. isp. 

I Minimum Mail Order £2.. .access postage refunded. I 
VAT NOT INCLUDED IN PRICE i 

000d.,na,k.d '123%VAT.oth.rwi..a% 
I OPEPIS urn, ta 5.30 p.m. ANY DAY i I 

I 

LTD IIlkMCII I 

7/9 ARTHUR ROAD. READING, BERKS. I 

)ear Tech. Collage) Tel. ReadIng 582605 I 

Practical Electronics July 976 

Chunky *in thick metal-cornered Wooden Cabinet wtth heavy-duty feet and handles, really professional 
finish, £895. Mono Disco Pre-amp: Kit £49; Built £69. Stereo Discomix: Kit £79; Built £119. Fuzz Lights: red, 
blue, amber, green, £1950. Super Teak Cabinets: 7 x 4iri £390; 8 X Sin £490; 8m £590; lOin £790; 
12m £890; TW £9.90. Heavy Duty Black Cabinets: l2Iri £1290; 2 X 12m £1690; 15m £19.90; 
15m Bin £3690; 4 X 12m Tall £2490. 

ANrJDUIJCEMECJT 

RW. RHYTHM GEN EI1ATOR. 
5V4%N0.6V4 

C'k 

ALL COMPONENT 

e»-' AVAILABLE 
SEPARATELY S.A.E. 
FOR LISTS, OR FOR . 

PRICING. 
Tel. 0246-31475 

FULL KIT: £3750 + £1.00 (includes VAT.) 
KIT INCLUDES NEW UPDATED P.C.B.'s 
With Printed layout tor easy assembly, all components "nice switches and 
knobs. cose, In fact ecerything you need to complete this corp exciting Project. 

P.C.B.'s ARE AVAILABLE SEPARATELY - 

Set of NEW UPDATED P.C.B.'s with u p,'inted layoUt, mude In fIrst class 
quality fibre-gloss, by a weil itnown national Company. 

ALWAYS SHELVES FULL OF ODD UNITS. CHASSIS, ale. Many bargain, tor callers. 
Lists also available SAE. 

ISn LONG PERSISTENCE CRI. N.m. METER PACKS-3 different moler, O, 
bOsad. Last few 100 to clear lt L'I nach. P. & P. £1. 
or Carr. at £250 each. SOME OSCILLOSCOPES ALWAYS 
HIN. TRANSFORMER. 240V Input. 3V lA AVAILABLE. S.A.E. stating specifIcation 
output. Brand new. Now only 25p each, and price range. 
P. & P. 50p. 

. TRIMNER PACK. 2 twie 50/200PF 
WiDE RANGE WOBBULATOR. 5MHz to ceramic. 2 twin 10/6OpF ceramic: 2 min 
150MHz up to 15MHz sweep width. Only strip wIth 4 preset 5/2OpF on each; 3 air 
3 controls, preset RF level, sweep width spaced preset 3OIlOOpF en ceramic base. 
and frequency. Ideal for 10-7 or TV IF ALL BRANO NEW. 25p the lot, P. & P. 
alignment, filters, receban. Gin b. osad 15p. 
with ley general purpose scopa. Full PHOTOCELL ego. OCP7I, 13p each. instruction. supplied. Connect 63V 
S.C. and uso within mieutas of racelvieg. TELEPHONES. Pest Office Style 746. 

All thia ter ONLY £575, P. & P, 35p. Not Black or two tone grey LISO each. 
cased, not Calibratad.) Modern Style 706 Black or two tone grey 

00+05 to 2SOkHo Wß, SINE and SOMARE 
£450 each. Modern Staedard Style in 

GENERATOR. Four ranges. Independent grey or black with a place lo put your 
fingers like the 746, £3 each. As above amplitude controis.thermiStOnstlbiliaad. but discoloured grey Only £2 each All Ra.dy to use. 5V supply requIred, £005 telephones complete with standard dial 

each. SINE WAVE only £505 elch, and bells. P. & P. alt styles 75p each, 
P. & P. 35p. INot cooed, not calibrated.) 
GRATICULES 12cm a 14cm high quality HANDSETS complete with 2 inserts and 

lead £175 each, P. OP 65p. 
plastic lIp each. P. & P. Op. 
_____________________________ 
i 

NEW-UPGRAOEOCONTENTS-FOR i 

CRYSTALS. 403MHz. Brend new, Now 
at 25p each, P. AP. 15p. 

t LESS MONEY, * 31b electronic 0004.1 BEEHIVE TRIMMERS 3/3OpF. Brand 
I en, £160 post paId. * High valus print. I 

I ad board pack-hundrvds of corn-I new. 10 ott 40p, P. & P. Isp; iso off £350. 

transistors. etc-no tisi to I 
. 
p & p, 75p; 500 off £15. P. & P. Li-25: poncera, 

the board transistors. £1.65 post paid. I 
1,000 off £25, P. 6 P. 150. 

GRATICULES 12 e 14cm high qualIty MUFFIN FANS. 115V, size 5 a 5 a tyle. 
plastic ISp each, P. & P. lOp. * i000pF Superbly quiet and reliable. Ea eq. but 

feed thru capacitors 10 for 30p, P. & P. 
tested £1.50 each, P & P. 75p. 

150. * CAPACITOR pack 50 brand new POT PACK. All brand new modern. 

PAllO (as illustrated): 110W 4Ç1 with 45-O--45V 
d.c. 3A P.S.U. All you need ¡s Amp Card 
and Transformer' Hi-power, hi-fidelity and 
low noise! Hundreds of satisfied users! 
Kit £1950; Built £2450; Trans. £990 

PA5O: 50W 4fl with 45V d.c. 2A P.S.U. 150w . - 
output transistors and 5 diode protection 
circuit. .Fuses and capacitors on P.S.U. 
Built £795; P.S.U. Card Built £595; 
Transformer £495 
1C214: Input Microchip Pre-amp to suit either 
amp unit. Factory set at l4mV 50KC1. Linear 
adjustable to 3rnV 47kfl. Riaa mag. equal- 
ised or any magnetic crystal or ceramic 
device. High or low Imp.! Up to 25V output available! 
Cadmium-plated chassis kit with knobs, screws, jacks, 
etc., £995 (screen printed and drilled). 
Package deal PAllO £61 95; PA5O £4995. 

ALL PRICES INCLUDE VAT AND P. A P. 

a 

/ 

-i-i... 

j 

 ciccttonki 
A complete range of Disco Mixers, Power Amps 

and Electronic Modules 
Distributed by mail only; write to: 

PARBOLD ELECTRONICS 
- 17 Chorley Road, HilIdale, Parbold, Lancs. WN8 lAN 
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RADIO COM PONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON 
Opro 9-6 Wed 9-I Sit. 9-5 (Closed For lunch 1.15-2.30) 

Minin.ons po,t SOp. - Acces, snd Bs.cIysrd Welcon,e. Rdto Books & Components List, lOp Reti S.lhsr,t. Tel. 01.684 1665 

Practical EleCtroniCs July 976 

£2750 GOODMANS CONE TWEETER L I 550 :' 
mnde oslo the I.te.t c,rcuitry. Baronin P0.1 460. 

.18.000 cp,. 25 units 8 ohm. Price 

BARGAIN 8 WATT AMPLIFIER. 4 Trnosistor - 

Posh-Pull Rendy built with Volume. tr.bls and £3.95 bas. control,. 18 Ott battery operated. 
R.C.S. i 00 WATT VALVE . ., 

WAFER HEATING ELEMENTS AMPLIFIER CHASSIS 
z watts 

Sloe 10f X 8f X ,io. Operotiog voltage 20O250V. c bigbpocae,,0El.c0trIcGujt5tr, 
250 watts approx. Sultoble for Heating Pad., Food i i 'I Publio .ddre... multt-.psaku 
Warmer.. Convertor Heater,. etc. Must be clomped ,, .yot.mi. .tectric organ.. 
between two sheet. of metal or asbesto,. 

a 
t. t. Ideal for Hi-Fi nod Disco- 

ONLY 4Op EACH (FOUR FOR £150) t t ' L.-_- F 38e ¡f 
ALL POST PAID-Ducount. toc quantity. D:n.? b6000gno. 

U.elul reboses 28-1S,0000ps 
Proleralonal model. Four inputs. Treble. Do.., Muter 8 or 16 obm model... - 

E ti 131 \ Volume Control.. Ideal disco, PA. or group.. -- 
2 

¿ SAE. for detail,.- 5 .peOkrr output,. Po.t 
SPEAKER SALE ! 

¡ 
order. pio, £250 are. 80p 

With flared tweeter cone aod ceramic 
mdguet.l0watt.8 ohm. £345 E.Pl.I. GRAM MOTOR £1.25 AUDITORIUM Ba.. re,. 45-60 cp.. 120v. or 240v. A.C. 2,400 rpm. 2-pole 
Flux 10.000 gnus.. Post 45p 7OmA. Smc 2f o 2f o 2f in. 305. 

I 5m. 45 watts 
WIth tweeter. pr ir E.M.I. TAPE MOTOR Bose Re,o o u 35 

d Our 
,m. 

H.3.L 4pole.240v.185mA. 
diameter. £2.00 £ I 950 u?n.e 15.00Ogno: 

A. illustrated. Post 45p ,' 
120v version £1. (Illuntroted). 

. 

. t 80 ohms models.' 
lbwattmodeløorlbohmd8. Sioe3. Xlix 211n. ° 

LOUDSPEAKER CABINET 
WADDING 181,,. wIde. 25p ti. 

BAKER RECOMMENDED 12 luck Enclosure 4 cubic II. 
HI_FI CABINET £1935 Cart, £2 ich. Few only. 
NIe, 80 z 20 o 12m. Teck Fintibed Fluted Front. 

F TEAKWOOD LOUDSPEAKER FRONT GRILL I 

J 

Modernise Foot cabinet, with the Grooved look. I 

SOr n 7j 45p. 
J 

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER 
Will min Microphone. 
record,, tape end tuner 
with separet. control, lolo r 
singt, output 

J f o volt b.ttory £5.20 operited. 
STEREO VERSION OF ABOVE £683. 

R.C.S. STEREO FM TUNER 

..444.z44 oc 

Group + PA Cabinet. lo Clock 
Send lot L,aOoi. 

BAKER 50 WATT 
ALL PURPOSE 
IRAN SISTO R 

Lu AMPLIFIER 
All parpo., tranetatorised. 
ld,nl tor Groupa. Dieto md PA, 
4 lupot. episch and music. Sway 
mimng. Output 8/15 0km. A.C. Mama. £4 Cane. 

£1.00 
Sopirei, roble and be... coutil,. 
NEW 150 WATT MODEL 4 wo, minnt £08. 

NEW 'DISCO loo WATT' £52 
ALL PURPOSE AMPLIFIER CHASSIS 
2 Input,. 4 oulpul. Oeparite volume treble Corn. £1 

and bono cOnlrola. Ideal dlaco or aleve amplifier chaole. 

WOOD CABINET. AVAILABLE £9. 

PW SOUND TO LIGHT DISPLAY 
Complet. kit ut ps.4, with R.C.S. printed circutt. Three 
1000 witt channels. A. tutored in December PredicaI 
Wireless. 11250 CABINET entre £3. 

Model "B". Size 10X135X7mn. P0,1762 

TINTED PLASTIC COVERS ONLY 
Star,: A'-245x 'or o 4, £250. 'B'-IOOx 02m 
4I, £3. 'C'-17jx13rx3t. ¿325. D'-16jx14x4 
£3.50. Ideal lot record deck,, tape deck., etc, Poet 75p. 

BAKER HI-FI SPEAKERS 
HIGH QUALITY - BRITISH MADE- 
SUPERB 
12m. 25 watts 

' 
A blOb quality loud.p,nk,r. 
Ita remerkibl. ow' coo. \ \ 

reprodactiun o! lb, de,mo.t 
ha... Fitted with a .peciel . . 

copper drIve sod cnnc,ntri, 
1 , 

tweelir con, resulting in lull 
rang, reproduction with 
r,mtrkabl, aRdency in the 
upper register. 
Ra,. Itnoneoc. 25cp, ,. 4 
Flux Density lO.S000no.. . r 

U.etul reeponto 20-l7.000cp. 
8 or 15 ohm, model.. j 

Tb,. kit is suitable tor record pinpers. tape pi.p bark, 
guitar., electronic iostrumenls or small P.A. systems. 
Two vefulona are available. A mono kit or a stereo kit. 
Tb. mono kit use, 13 semiconductor,. The stereo kit ou.. 
22 semiconductors witb printed Iront panel and volume. 
basa and (reble controls. Spec. 10 wattS Output into 
80km. 7 watts Into 110km,. Response 20 CPS to 30 K/CS. 
Input 100 MV. hieb Imp. Sloe 91m. o 3m. O 2m. 

n post 
Mono kit Stereo kit OSp. 

Easy to build. Full Instruction, supplied. 

F ELAC IO inch 
U LAC) 

Daul coni plasticised roll sur- 
round. Lorue ceramic magnet. 
50-10.000 cps. Ba.. resonanc. 
58 cps. t Ohm Impedance. 
10 watts £495 

TEAK VENEER HI-FI 
SPEAKER CABINETS 
MODEL "A". 20018 0 toto. 
For iSla, dia. LI 125 ! Baker speaker. 

MODEL "B". iB n 1Go Bin. 
foc 13 0 Bin. £6.95 EEl sneaker. 

Modul. kIt. 08-17,000 cts 
with tweeter, crossoeer, baffi. 

- and tastruction.. -- Ai Illustrated. 
Plea., state Sor 8 nr 100km.. Post GOp 

"BIG SOUND" 
BAKER SPEAKERS 
Robusttp con,tructoi to stood up ta 
long perIod, 01 eleotronlc pownr. 
As used k, leading groups und discos 

Useful response 30-13.000 cpi. 
Bull Resonance 55 OP, 

GROUP alms. ¿Q. 
12m. 30 wAtt U 
8, 8 or 15 obmi. 

Post 4Op 

GROUP 35" 
1210. 40 watt I 
8, 9 or 15 obm.. 

Post 40p 

GROUP 50f Ihn. 
towatttorlkobws I 

Post 80p 

GROUP '50" 
ISla. 75 watt 
t or 15 ohm.. 

Post GOP 

PORTABLE PLAYER CABINET £450 
Modern design. 8i' 18" n W' n 7" renio, Poet SOp. 

covered. Large trout grille. Hiuged Ltd. Chrome fittings. 
Motor board cut tor Oarrard Ox ESE deck. Few Only. lu 
red und black. 

-. 
S- 

R.C.S. DISCO DECK 
SINGLE RECORD PLAYER 

Fitted oltb auto stop. utereotcomput. cartrIdge. Base- 
plate. Sine lito. X 84m. Turntable. Sine 710. diameter 
A/C moine. 2201250V. 

3 .peedi play, olI sise recorda. Post 

Two' for £12. Post 75p 
4to 

HEAVY METAL PLINTHS 
WIth P.V.C. Cocer. Cut out toc most 
8.5E. or Garrard decks. Silver grey £5s95 
Gamok. Model "A". 5mo 121x 141x 74to. 

RETURN OF POST NAIL ORDER SERVICE 

R.C.S IO WATT 
AMPLIFIER KIT 

- - - .!_: 

BAKER MAJOR 12'fl 0.35 
Poet SOp , 30-14,500 cl.. 12m, double 

- coo,, woofer nod tweeter cote 
- toi.tber wtb a BAKER 

c.rnmic mnju.t ...embly 
invia. I Ou! deniltt of 
14,000 gao., tod a lotit Bou 
of 145,000 Mnuwetli. Rain 
r..ounoc. 40 cl, Rated 25 
wntt.. NOTE: S oc 8 or 
15 ohm, molt be ittlid. 

NEW BSR HI-Fl AUTOCHANGER 
STEREO AND MONO 
Play. 12'. 10" or 7" record, 
Auto or Mnnunl. A blob 
qontitt out bucked by BSR 
rslt.bility witS 12 mouth,' 
loarnotee. AC 2001250-. 
Sin, 13f X lillo. 
Abo,. motor board 3fb. 
0.10w motor boned 2lit. 
With STEREO/MONO CARTRIDGE £ I 025 

Poil ISp 
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* PLEASANT GREEN DISPLAY * PULSATING COLON * 12/24 HOUR 
READOUT * PUSH BUTTON SETTING * FULLY ELECTRONIC * BUILDING TIME 1 HOUR 

Complete Kit £1107 Inc. VAT 

Built Clock . £1495 Inc. VAT 

538_ 

NAME............................................................................................ 

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

Practicál Electronics July 1976 

* LARGE 4 DIGIT DISPLAY * 24 HOUR ALARM * AM/P.M. 
INDICATOR * BRIGHTNESS CONTROL * FLASHING SECONDS 
INDICATOR * ATTRACTIVE WHITE CASE * 5 MINUTE REPEATING Rhodium 
SNOOZE ALARM 
Complete Built Clock £4 Inc. VAT . Gold 

THE "MISTRAL" i 
DIGITAL CLOCK 

5: /5 

* DATE 

£3995. Inc. VAT £2950 Inc. VAT 

£4150 Inc. VAT Gold or RhodIum plated 

We are proud to announce the opening of our new show- 
room in whIch you will fInd one of the largest ranges of 
digital electronic clocks and watches available in the U.K. 
So why not call and see us? One years guarantee with all 
models. Electronic accuracy to wIthin seconds per week. 

ELECTROTIME, Dept. 3/7, 11 Sheptsy's Yard, ShoppIng PrecInct, 
Town Centre, Chesterfield, DerbyshIre. Tel. (0246) 35804 

Please Supply ................................................... 
I enclose cheque/postal order 

-"-"' .L__J 
ALBEI'I ENGINEERING CO. LTD., 
DEPT PE THE CRESCENT WORSTHORNE. 
BURNLEY LANCS. TeIBurnley 20940 

ELECTROTIME 
SPECIALISTS IN ELECTRONIC TIMEKEEPING 

ELECTRONIC DIGITAL 
ALARM CLOCK MODEL EC3 - -.-- 

t lì' 

158 Bradshawgate BOLTON Lancs 
Tel. Bolton 29324 

LCD MODEL TLC4 

----- Continuous - Readout 
utilising 
Liquid 
Crystal 

I Display with 
¡ Backlight for 

night reading 

1-1, Features: 
* HOURS 
* MINUTES 
* SECONDS 

LED MODEL TLE5 

Features: 
* HOURS 
* MINUTES 
*SECONDS 

I *DATE 
f *DAVOFWEEK 

TWIN BANK 6 LIGHT lamps) &EcT, 
UNI T 

W:dS9 -,c5 
F ng £1035 

ITTfiSPUT. 

TYPE B 3 BANK UNIT (t.ess Lamps) 

bing j! 
I 

£LB 
loo WATT SPOT LAMPS I s-.. 

RED.YELLOW.GREENI 3 isn*po 
BLUE. P118 861f 4 CLEAR b I aC. * ES ts. 

fl13I4fltL1W'5 5M. 

L0't' 

TWIN BANK12uGHr 

(less lamps) 

BC C1.fl E.S Clin Fitling! Fitting 

TRANSISTORS AND RECTIFIERS 
1. 

BC RANGE 187 Op 171 459 103 Zip 
101 8p 168 Op lit 45p 185 Zlp 
108 Op 169 Op 185 24p 
109C 9p* 170 Sp 186 30p 222 
113 8p 171 Sp 187 36p* 
114 Op 172 Sp 199 36p BOX 87 23p Ils Op 173 Ip 80X88 200 
116 Op 174 Isp 
117 120 177 l2p SF WAHOO 
118 ISp Ill l 117 2ip 
119 20p lit 159 137 2lp TIP RANGE 
120 20p 182 Ip 177 240 26 lOp 
125 Op 103 Ip 178 240 30 lIp 
126 Op 184 Ip 179 240* 31A lIp 
132 Sp 185 lIp 180 27p 326 lSp 
134 Ip 188 13p 181 27p* 41A l8p 
135 Sp 187 14p 182 2ip 426 44p 
136 Ip 212 Op 
137 Op 301 10p RECTIFIERS 
139 1sp 302 lIp 164001 lA 90V DIV 4p 
140 lIç, 303 ISp 1N4002 lA 122V DIV 
141 ISp 354 IOp 1N4003 lA 200V PIV 
142 I5p 1N4o041A400vP,v 59 
143 1SP IN40051A622VPIV Op 
145 ISp 164000 IA 800V PIV SOp 
147 Sp BO RANGE 164007 lA 16V DIV 5jp 
14e Ip lIS 21p 195400 3* 90V PIV ijp 
149 Sp 131 20p 165401 3* 122V PIV ifP 
153 Ip 132 32p 165402 3A 200V DIV Sp 
154 Op 137 2lp 165403 3* 300V DIV S)p 
157 Ip 139 ISp 165.404 36 400v PIV Op 
158 Sp 140 ISp 165405 36 522V 05V Op 
159 Op 195 359 1N5408 36622V DIV lip 
160 15p lis 30p 16540736900V 01V lIp 
161 ISp 176 36p 1N5408 36 16V DIV lOip 

Transistor mounting kit (Mica washer and 2 bushes) Sp 

Other lranslstors and rectifiers available on request 
Items marked * carry 8% VAT. Unmarked items carry 12% VAT. Please 

add 20p for packing and postage with eeCh order 
Goods advertised In previous Nos. of this MagazIne still available. 

SAE. for latest Ist 

M. DZIUBAS 
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934 12 944 17 343 12 

ClOCK CHIPS 
MMS311 b dios Ittpl.0d lCD. 

7 w 12-24 H. 
50-40H28pin (3-87 

b4MS312 4 di0,l ,noIItpin.nd lCD. 
I pp.. 12-23 H,. 

50-40 141 24 pin 2-23 
MM3313 bd,8i1 .noIlipInd lcD. 

ong I ppo 12-24 H,. 

50-40 Ho 28 pin I-87 
MMS3I4 Odi0it ,nit.pi,nd 12.24 Hn. 

50-44084 24 p.n 3-07 

MM5310 4 dllI. 12.24 H.. 50-bi ib. 
ilion, lOpin 2.70 

Chou bd,8,,, 12-24 Hr. 50-bi Ho. 
lino. md 

dile 01,0011, 28 pin 4-IO 

Practical Electronics July 1976 

4.7 Id 14V p 47 nId 4V 28p 

4.4 nId 4V lOp Sb I1I V 5' Satisfarlion goatanleed. Sblpnonnl will be nade ponloge peepaid within S dayn hoot 
4.4 ,Id 50V ¡lI. oerelpt of orde,. Pyn nl way be wade with pertootal cl.erk. change cand (Indede 

nootber and pop. dale), Inlernat,onal tnoney orden (indude oerelpt) or bank cheque SHIFt REGISTERS - 

M1d5013 1024 bIt osrow. dyn. ttade payable at Bank of A,nenir. Cannel Valky, California. 
8 pIn (1-28 

MMSO1O 00/512 btl don. 
- 

Add SOp to cone, ohipp.ng and handling if orde, i, ko. than £25. Add £1 if onde, n tes. - 
1-10 

5(5-4025 Qoid 25 bit 5 than £5. 

2404 1Q24 bit otolbpl..ed dy.. 
8 pin 5- 

f 
The abone price-, do noi include any lane, kniable by a porchasen tommy of residence. 

BANKAII28OICARD M4.ST400ABCE 

INTERNATIONAL ELECTRONICS UNLIMITED 
RG 

CABTEHLEUV P.O. BOX 3036 / MONTIREY, CA. 93940 USA 
PHONE (408) 659-3171 Dale Iteeln on reqtoe.l. Add 20, a, f 

¡len, i, priced below SOp each. 

539 

HIGH SPUD 
74H00 lip 740122 lIp 
74H01 lip 74030 lip 
74H04 lip 74H40 lip 
74H00 lii, 74H14 lip 
74H10 lip 74052 Olp 
74H17 lip 74051 lIp 
74H20 lip 74H15 lIp 
74H21 lop 74H50 34p 

ICHOTTIRY 
74100 OSp 74500 lip 
74502 ISp 74110 

74501 OSp 74120 259 
74504 lip 

00 00 (M ATION A L) 
00I 30P 0220 ISp 
0092 lip 0210 1-419 
0095 I7p 0201 lIp 
0121 59.9 0520 iSp 
0123 '7P 0112 I-lip 
07)0 1-Olp 0543 lIp. 

0000 l-'3p MIO ISp 
Roll 
0000 (SIGNUTICS) 
0263 3-79 0067 I-79 

9000 
9002 24 9101 14 

lRl 72 1312 14 

74H51 lip 
740162 219 
740174 17p 
7401101 TMp 
7401102 40p 
74H10) 459 
74H106 459 
101700 46p 

74522 2500 

741)2 Olp 
74174 

0111 lIp 
0212 SIp 
0122 l-ISp 
5010 1-419 
0031 1-119 
0036 lip 
0100 799 

960) 621 
9602 

DTL - 
910 12 937 12 949 II 
932 12 944 12 952 12 

15 pin Li-09 
ItO) 7024 bit RAM Mol 

lOp,,' 1-97 

17024 2041 bit U40 P0000 
140,1. p,o9. . UY 

27)2 
24 pin 
1024 bit lUS,' RAM 

IO-SO 

(oso4 DIR/TTO Fn.np.ln.. 
15 pin 2-00 

2103-1 Son.. o. 210100000, 5014, 2-25 

5201 2004 lnl 100k PROM 
eMpI pn9. -uIl n..,. 

lip.,, 7-li 
5260 1024Ml dyn.,ol,' 04M 

MOi I' pin I-15 
5261 1024 bit dyne.n,k RAM 

MOI 16 pin 1-15 

5262 2040 bit dyn.n,i,' RAM 
MOI 22 pin t-li 

7449 - 44 bit ROM iTt 15 pIn I-fl 
02521 204 bil PROM SCHOTTE! 

IS pin 2-75 
F91410 25664 RAM bi-polo, 

ISp,n I-50 
74707 1024 bit ROM ITt 

15 pin 4-412 

14200 254 bit RAM Ini-.t.I0 
IS pIn 4-19 

TANTALUS CAPACITORS 
SOLID-DIPPED 20% 

.1 nId 15V ISp IO old iSP lip 
33 old 15Il ISp IO nid 21V lIp 
1 oId 15V ISp IS nId I0'd lIp 
2.2 nId 20V ISp 22 neId 16V Olp 
L2,nM 359 ISp 33 nId 10'd isp 

LED S 

5014 InIe.-n,d TO-IO 299 
1,4950 Mini 1W end elnltn19 - OOiil lip 
N50t00 Mini ned LW - point Op 
NIL 102 Mini ned LW. dub..4 top 
5C209-R Mi,', ned LW- d,iln.d lip 
MVSO2O Inn,bn ned - diilo,.d lip 
MVS020 in,nbn g,e,0 - dllin.od iSp 
0095020 Jonebo In., 

. lop 

M'ISOlO InInbo.n,bp, 
. lip 

LID DISPLAYS 
MANI Red 27" CA Li-Si 
MAN2 Rid 5.7 dol InOlIlo .31" . 2-95 
MANIA 0.412f CC -It 
MANS Gee,., 2f CA 2-03 
MANS Red 5n 

* 2-90 
MAN7 Red .27" CA -97 
MANI leSion .21' CA 2-03 
MAMSÖ RId S'CA 'poned o - 2-43 
DL1OA Red .26" CA i-00 
NSI471L Red .27" CA -II 
151070 Red 3V' CC -4! 

MULTIPLE DISPS.AYS 
N5OI1l 3 d,1,t .11' end LID L 49 
HP5002- S dl,I .11 end LW 140 

7405 
HP 1100- I d.giI .17 4 LW l-70 

7414 
SP-los-o, i di5,t .25 R di.nh. I-50 

10% 00) on ord.r. ovo £50 
15% Off on ord.r. ov.r 1 00 

SII Hi5h SIen coIn Op An.p 247 
540 Po.,OI dei,., FO-I 1-li 
550 Peen V RP0 DIP 52 

555 Ti..,., n.DIP - 44 

555* On.I 555 1,.... DIP 1-02 
540 pi.one tnok.d Loop o., 2.23 
162 PF.... Looked Loop OIP 3-li 
545 Ph... LooSed mop OIP 10-5 1-11 

544 Innol.00 Con ,nDIP ID-S l'li 
547 F5000 0.004., ,ODIP 1-li 
709 Ope,.floo.I AMP FO-Sn, DIP Il 

710 Hi Spend VndI Cnn.p OIP 24 

711 OnOI DiIIp,eo,e Cn.np.., OIP SI 

732 9Re0OIP 44 

733 0.11. den AMPO FO-I 43 
719 Onol Ib Peel Op AInp OIP 75 

741 Co,np Op An,p 0101P FO-I 29 

747 741 00.1 Op A,np OIP o' FO-I S.l 

741 ie.q Adj 741 ,ODIP Il. 
1104 IM MnIp. 540,00 O..nod DIP 71 

1107 IM MnIp. Sipepo On,nod DIP 52 

7454 Op k,op ,nDIP 
1450 D,.0I Coop Op *n,p nOI? 44 

1100 SIpepo .noltlpl..e. OIP l-73 
Qn.d k,npl,IIOI DIP 11 

7124 DIUl 00e. 119100e5 10000 A,,,p 1-20 

7525 D,UI no.. IneInnI3 lenIn A,op il 
ORSO VnlIaRPnnot,. o... UI? 341 1 9 DIC ted Coli, Dee. DIP 1-54 

71150 101 Lin. 054,... DIP 1-V 
70451 Onol Ppeppbpe.I Dei.., ,nDIP 24 

70452. Onol Peliphp,.I De,.e. n,DIP 24 

10413 1151) Dn.I P.,,pl, 054 pe nOI? II 
75.491 Qo.d Seq D,e.p, io, LID OIP 
75492 He. Dutt d,i,., DIP 43 

7430 l4p 74121 1% 74195 lIp 
7)40 13p 74122 4% 741% i-2951 

7441 43p 74123 SIp 74197 i-lIp 
7442 43p 4l2S 57p 74191 i-tIp 
7443 53p 74126 57p 74199 I-lIp 
7444 SIp 74132 SIp 74280 I-SIp 
7445 lAp 74141 749 74279 75p 

7445 OIp 74145 79p 
7447 lAp 74150 RIp 
7040 lIp 74151 SIP 
7450 lIp 

1.0W POWIR 
74100 18ç. 74131 lIçI 74110 hIp 
741.01 lOp 744.55 lip 741.11 1203 

74183 (Ip 740.71 lip 74L93 lip 
74154 lip 740.71 lip 74L95 'lP 
741.05 lIp 74173 lIp 74L90 i-Alp 
74010 ISp 740.74 449 7411M i-SIp 
74128 lIP 741.70 41p 741.143 I-SIp 
74L30 189 741.05 lAp 
74142 Ilp 74145 449 

LOW POWER SCI4OTTKY 
741500 lOp 741.532 lIp 741595 1.349 
741582 lSp 74Ls.IJ 35p 744.5107 lOp 
741.504 lOp 741542 920, 7415(64 1.31 
74L518 2981 741574 ISp 7415(93 3.54 
741510 ISp 744.510 909 74154971-309 
741520 2).p 741593 '20' 

74(100 24 74(74 72 74(162 2-05 
74(02 35 74(78 i-47 74C153 1-05 
74(00 47 74(107 94 74(144 2-li 
74(00 47 74(151 i-13 74(173 1-83 
74(10 41 74(134 2-li 74(195 1-10 
74(10 41 74(157 i-38 08(95 14 
74(142 i-35 74(158 1-05 88(97 14 
74(73 - 50 74(161 l-OS 

CALCULATOR CREPI 
CTS001 il 4 IooOion 410.4 

do. mol - 64i1..y opOI.Iioo 
10 p., - Li-II 

(1500 Il dilil. 4 h.ndio,. pio, 
no.n,o.y,(i50d dp..imoI 
31p.n l-46 

54585715 8 di9II. 4 U,,...IioIl. 
11041951 deolmol 24 p... i-37 

64M3736 4.di9il. 4 olio... 99 
b.lIe. opeo5oo II pio 3_78 

54545738 I diglI. S lonotio. plIll 

alemory o.d 
110.4.19 d.n.moI. 90 
b.tt.. OIIeI0liOO 
24 p0. - 2-70 

64M5719 Id.9.., 4 10.oiioo. 9V 

bolle., op ollo.. 229I.. 2-70 

1101 255 S.l RAM MOS 

MIIC DEVICES 
1328 2108 IM 4o.n bk.ok 3448 n,DIP Li-43 
I2LN2IO9 IM 8oin bIok 00118 ...D(P 143 

2313 (4 ol 5 0ho,Ie, .0...lo, 7.00 

CA 1045 1 01.10*401 0l4p 14 p.fl DOP 55 

METALFILM001,STORI - 

:1%AWATT 
QTY PlICO POICI PRICE 

EACH MINIMUM IO MINIMUM (00 
nl VALUE PII VALUE 

O-IO L-02 
10-100 L-SI 
I00l 85 (-5 

22.6 71.5 182 807 11.84. 40.24. 

23.7 70.7 107 3.354. 33.04. 45.34. 

25.5 04.5 391 1.5 K 35.0K 44.74. 

309 105 205 2.494. 18.24. 54.9K 
34.8 110 232 3_57K 19.14. 604K 
40.2 115 243 4.754. 19.64. 64.04. 

45.3 137 499 5.494. 22.64. 69.84. 

53.1 147 6454 6.454K 24.94. 84.54. 

61.9 158 715 7.154. 28.0K 
64.9 170 806 0.254.374K 

LINEAR CIRCUITI 
300 P..o VOeR lOP', 7)3)10-S 
881 H, Pp.4 Op Amp ...DIP T0.5 
302 IoI,Ioik,o,-, 10-5 
104 (lelVRe-0105 
345 Po.VRe1O-5 
347 Op AMP )...pp. 74,) n.OIP TO-S 
40 M,..o PS.. Op Amp mOIP 10-S 
3010 5V lA (.95311(0, lO-i 
310 V IoIIo*e, Op A.op .,.DIP 
lii H. pp.10 C..o.p .,.DIP TO-S 

H. Spoed D.,oi Coo.p OIP 

331T Np0005S.i2,3510-71( 
3280 MP8 OR$ 5.2, Il TO-I 
322 P.POh.3., 110,., OIP 
324 I.5.d Op An.p OIP 
339 Qood Coo.p...Io. OIP 

1406 P0' V '.1 (SV.SV. 8V. 25. 
ISV. 105.245)10.3 

3401 PoI V (03445V. 65. SV. IlS. 
ISV. 10V. 24V) TO-lIe 

370 AGC/Sqoekb AMPL OIP 

372 Al-II 54,91.1.1.110, OIP 

373 AM/EM/SSE SilIp TO-S 
375 POI 5. 0.9 0OIP 

310 2* Sodio Amp OIP 
110-I 5* Aodlo Amp .031 

381 Lo NOII,. DoI pleoo.p OIP 
301 Lo Noi,. 0oI o,e.mo OIP 

L 49 

li 
49 - 

S' 
611 

44 

i-IS 
75 
67 

02 
l-12 
i-32 I 
i-23 
l-46 

i-48 

1.23 
92 
Si 
iS 
38 

'3 
io? 
i-13 
i-ii 

PACKAGE OF TEN - DEDUCT 1-5% 

PACKAGE OF ONE HUNDRED- DEDUCT 25% 

rTl. 
7050 
7401 
7442 

7413 
7114 
7414 
7417 
7428 
7432 
7423 
7425 
7420 
74V 

lo 7450 ISp 74053 lIp 
13p 7483 ISp 74154 I-lIp 
ISp 7454 lIp 74185 POp 

ISp 7461 ISp 74134 Io 
iSp 7464 24p 74157 POp 

iSp 7443 OIp 74161 97p 
230 7472 OSp 74163 509 
OSp 7473 SOp 74144 1-OIp 
lOp 1474 SOp 74165 I-SIp 
14, 7475 47p 74164 l-iSp 
i)p 7476 lOp 74173 I-PIp 

Op 7403 lOp 74175 SIp 
Sip 7405 lOp 74176 l-ISp 
55p 7446 Olp 74177 ISp 
iSp 7445 i-PIp 74180 ISp 
OSp 7410 l)p. 74181 I-ISp 
ISp 7451 SIp 74002 lOp 

iSp 7450 lIp 74184 l-7Ip 
iSp 7455 4Ip 74105 l-ISp 
iSp 7494 54, 74587 4-000, 
26p 7455 569 74150 S-iSp 
OSp 74% 45p 74051 1-Olp 
lIp 74100 ISp 74l12 I-ISp 
Olp 74105 6lp 74153 509 

OIp 74105 iSp 74194 l-iSp 

IC lOCUlO 
101a., 1.11 - low piotll. 
1pm lip 24pn 
11pm lIp 28pin 
;bpio ISp lOpin 
lIp.n OOp 

WIRI WRAP. gold piolO 
l4po 349 

CMOI 
40000 SI 
40010 21 

40020 21 

40040 I-lO 
0007A fl 
40000 1-44 
4005* 41 
40100 44 
4011* n 
40120 21 

40150 57 
0014* l-n 
0015* 1-32 
4014* 44 
4011* 90 

Olp 
lIp 
UP 

40150 II 40460 72 
40200 I- 40600 36 

4020* 1-55 4045* 36 
4002* 50 4071* n 
40230 01 4073* 25 
4024* 12 40554 32 
1005* 01 4075* 32 
1027* 48 1075* 52 
402U 81 40020 20 
4030* 57 45100 1-6, 
10350 l-04 45280 1-SI 
40400 II 4503* l-71 
4042* 1-21 45000 51 

1049* 41 

4050* 40' 

JULY SPECIALS 

1103 Memory 
5260 
5261 " I 

5262 
5002 Cale Chip 
5005 " 

5738 " " 

309K - 5V Reg 
741 Op Amp mDIP 
3900 Quad Amp DIP 
NAN 1 -Display 
74123 Dual Monostable 

mult ivi tzator 

l0/6-90 l00/L61 
10/ 8-20 100/ 72 
10/ 8-20 100/ 72 
10/ 9-59 100/ 84 
10/ 8-20 100/ 72 
10/ 9-59 100/ 84 
10/ 13-80 100/ 12 
10/ 6-90 100/ 61 
10/ 1-45 100/ 13 
10/ 1-76 100/ 16 
10/ 8-20 100/ 72 

io/ 3-86 100/ 
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I Order Service plus I 

Special Offers of the month' . .1 

. I 

charge. 

PRICE STABILIZATION POLICY 
3 months. Neil review period effective from July Ist. 

I QUALITY GUARANTEE IO I1C bailli On eserything In our Catalogue-No manufacturers rejects. seconds 
Or Sub-standards merchandisa. 

/ electrooics 
I FlInt House, HIgh Street 

. 
I 

I Walllngford, Oxon 
. 

t(O491) 35529. Telex: 4SP WALFRD 849349 J 

ELECTRÖVAUTE LTD 

ljcc 

Telephone (061) 437 4945. Shop hjr: 
Lin., Burnig.. M.nch..t., Mli 9NA: 

- - - - - - - - - - - - - - - 

Ref. Amps L CASED AUTO TRANSFORMERS t TEST METERS 
124 05 346 m.àn, load Input & USA 2 ptfl Outiere. 

I AVO 8 M05 £07-I? 
126 
127 

t 0 

2 0 

4-75 
6-61 2OVA £433 Rot 132W AyO 72 £2616 

125 . 30 6-50 158VA Li-68 Rn! 4W AyO T1 169 £27.26 

123 4 0 11-45 5C8VA £5337 Ro! 67W AyO UMS £2340 

40 5-0 12-41 lCVA £19060 An! 84w 
I 

Casos and Acoesoorios. 

120 60 14-SO 2CVA £31010 Ro! 95w 
I POWER UNIT 121 8-0 Ii-01f 

122 10-0 2665f ON SITE TOOL ISOLATORS CCI2-05 Output Switched 
189 12-0 21075 24010110v 500VA to 28VA 3-45-6-7-5-g - 12v 

j (IO B53535) Sand to, details 
i 

at SflSn,A. 05-53 

í- - - - - - - - -- - - - - - -. 
_'t 

xpress component service j 
: 
same day turn round 

I 
I - 

I 

I RELIABILITY-CARE S 

¡ I QUALITY-SERVICE - 

FULL SPEC DEVICES 

NO RUBBISH 
L___, 

I COMPETITIVE PRICES 

I 
I S.A.E. brings Stock Çj 

I List and Freepost 
- 

STEREO FM TUNER WITH PHASE-LOCK LOOP 
Pro-selected Stetlovo supply 20-35V. IOwA Mec. £33-TI 

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

TELEPHONE: 01-488 3316/7/8 
NEAREST TUBE STATIONS ALOGATE & LIVERPOOL ST. 

ELECTRO '- ALUE 
The good components service 

In relatively few years, Electrovalue 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 Eiectrovalue. 

CATALOGUE 8 ISSUE 2 READY NOW! - 

Second printing (Groen cocer) with up-dated infOrmatiOn, 144 pages. 
New items. Opto,iattronlca. Diagram of componente, applications, 
I.e. ci,cits. etc. Post free COp including couCher 90e 4Op IO, coo on 
Order Over £5.00 lief value. A must toc careful buyers, 

DISCOUNTS - 

On ali C.w.O. mail Orders, 0000pt for some items marked NETT. 
5/Ofl Orders list value o 00 Orders 1100 velue 

o £Sarmoro lO/o L15o,mora 

FREE POST AND PACKING 
On ail C.w.O. mail Order, in U.K. vvnr £2 list velue. If undo,, add ISp 

154 500 17.21 17 18 8 9.13 SCREENED MINIATURES HIGH QUALITY NODULES 155 758 23-69t lIS 20 lo 13.52 Ref rnA Volts 
3 RUS AMPLIFIER (2-76 156 1000 33-015 187 XI 15 19-96 238 200 3-0-3 1-91 
s Watt RUS AMPLIFIER (3-17 157 1500. 31-61f 228 60 30 19-01+ 212 lA. 1* 0-6. 0-6 2.71 

10 Watt RMS AMPLIFIER (351 158 2000 42030 13100 
20 Watt RMS AMPLIFIER (463 HIGH VOLTAGE 159 06-10f 235330,328 0-9. 0-9 2-04 125W RMS AMPLIFIER (17.42 ell5V or 248V Sec. Maine 11011156g 287 500, 500 0-0-9, 0-8-9 2.13 PRO-AMP tor 3.410W (1-50 Only. Prim. 200/220 0' 400/440 206 lA, IA S-8-9, 0-8-9 PRE-AMP fOr 25W (16.38 Sec. 100/120 0' 200/240 236 200, 200 0-15, O-15 1.95 
POWER SUPPLIES 3-S-lOW £154 PSP 214300, 3001 0-20, 0-20 2.82 POWER SUPPLIES 25W (3.97 

30 VOLT RANGE VA Ref. £ 221 760(0Cl 20-12-S-12-20 4-21 TRANSFORMER 3W (2-94 
Prim. 280-240V 60 243 5fl 206 IA, ¶5 0-15-28.0-11.-30 4-16 TRANSFORMER 5-lOW (2.99 
Sec.0-12-1S-20-24-XIV 350 247 13.22 203500,500 0-15-27.0.15-27 4-16 TRANSFORMER2SW (3-38 
Ref A.nps 1000 250 2941f 

2000 252 47-65t 
204 lA, IA 
11112 560 

0-15-27, 0-15-27 
12, 15.20,24,30 

S-14 
2-68 BER MINI-DECK 112 05 216 

AUTO TRANSFORMERS BRIDGE RECTIFIERS 79 1-0 331 4 Speed AutO ChanQer 
SOR P1205 

(7-63 
3 20 4-IS Ref VA Acto Tapo 

58V So 059 0-nØi. and AutO (Chassis) 019-06 20 
21 

3-0 
4-0 

S-66 
0-92 

(Wette) 
113 20 0-115-210-240 2-44 

100V So O-61 O..n.,d 5P25 (Chacal) (30-13 
51 S'O 0-30 64 75 0-115-21G-240 4-07 

100V 
2000 

6.6 
lA 

095 
0-58 NEW STEREO 30 Il? 6-S S-22 4 150 0-115-280-220-240 5.45 206V So 0-67 Complete Stereo Chaaaio inc.: 84 8-0 12-36 66 300 0-115-200-220-240 7-51 400v 2A' 072 7.7W RMS. Aonp, Pro-amp. Power 89 10-0 1271 67 560 0-115-200-220-240 11-46 460V 44 0.69 Supply. Front Panel, Knobs (Only 84 1003 0-115-200-220-240 17-25 660V So 0-7* rreado Mains Trane.). Stereo 30(16-67 

9G VOLT 5604GO 
93 1560 0-115-200-220-240 20'Mt 10010v So 0-68 Mains Tr6ns (3-IS. TacIt voneomd 

Prrm. 200-240V 
95 25018 0-115-200-220-240 27-447 500V 1OA1PM 7.66) 2-70 Cab. (4-Sl, 

SeC O-24-30-40-48-6CV 
73 3000 0-115-200-220-240 39-48-5 

AUDIO KIT 25w 
2 8- 25w Amplifiers 
1 u- Per-Anrp 
I + Powar Supply 
1 * Trineformer 
1-t- FrOnt P.15.1 

I + Kit of parra to Includo 0460ff 
switch, neon md, Stereo head- 
phone loCket, Plus In9truCtion 
book (32-07, - 

CARTRIDGES 
MagnetiC SonotOnn 100 (5-31 
CoremtCE.E,I,CS2060 (2-07 

TEAK AUDIO KIT 25W 

Teak vaneerad Cabines 
1831 * 1131 * 33:. alumlniumChaOeiI, 
heel sink and front panal braCkets 
plus badi panal end sockets .rc. 
011-06 

rA 

TRANS FO R M E RS NO HIDDEN EXTRAS- Prico includo VAT end P. P. EXCEPT * WHERE CARRIAGE 

WiLL BE ACCORDING TO WEIGHT & DISTANCE-BAS. 
ALL EX-STOCK-SAME DAY DESPATCH EI.ct,0.IeI Aedlo SCCo49oti.. e0tIC0fldeCtet, panel w.le,. and welti-w.I.rI. 

MAINS I 92 and 0,24 VelI I 50 VOLT RANGE SWITCHES CALLERS WELCOME (MON-FRI.) 
ISOLATING 

I 
PRIMARY 240-250 VOLTS Prim. 200-240V SPST TOGGLE 3 FOR 0-97 OR SEND STAMP FOR LISTS: 

PRI. 1201240V j Ref. Ampa 
I 

Soc. 0-19-25-33-40-50V DPDT TOGGLE 3 FOR El-Ia 
SEC. 120/240 I \t2v 24V L Ref. DPDT SLIDE 6 FOR 0.01 COMPONENT PALS CENTRE TAP WITH 
SCREEN 

Ill 0 0-5 0-25 1.97 
213 I-O 0-5 264 

No. Amps f _________________________ 
ANTES SOLDERING IRONS '200 Mlood Crue ,esIStOr9 (Coant by weight) 

Rel. VA 
i 

I 
i 2 1 3- 

102 
103 

0-5 
i-o 

40 
9:61 10W (3-40 10W £319 00W L2-ep 150 Mined velue capacdore (Count by weight) 

(Watts) £ 
I 

68 3 - 4-60 104 2-0 o- 
SOLDERING IRON KIT (4-49 Mloed velue precision resistors )w 2% 

07 20 £397 I 18 4 2 3-98 105 3-0 763 STAND FOR ABOVE (1-49 15 Aeorted poIs A pro-SOIS 

149 60 5-94 
ISO 

I 
05 5 - 4-99 906 4-0 9 63 MAGNETIC TO CERAMIC 

IO Rond nwilches 
3 Micro swilches 

100 6-67 
151 200 10.43 

70 3 S-SO 

i 
108 8 4 6-41'. 

907 
118 

.6-0 
8-0 

059 
1640 CARTRIDGE CONVERTOR 20 AssOrted lag Strips 

152 250 92-67 72 lo 5 6-85 119 10-0 19:170 OPERATING VOLTAGE 20-45V only PLEASE STATE PAIO REOUIRED 

153 350 14-55 116 12 6 7-42 97p PER PACK 
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stocked than we could ever ELE]1NIJr1I] 
more items 

list. (Thurs. early closing). 
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74197 I'29p 105p 95p 

Pricing on this series is cal- 

LOW PROFILE 
8 D1L/UP I2p 

14 DIL1UP . 15p 

116 
OIL/UP s 16p 

25 n 20 18 Zeners. etc.. s too large to 
i 

list. See previous catalogues 
I 

and advertisements for price I 

and availability or Telephone I 

culated on the total pieces 24 OIL/UP 26p 
I ordered regardless of mix. DIL PINS Alan Green on 0277 219435 for 
I 

loo FOR 65p a quick price. 

VAT Prices are exclusive of VAT. Add 
VAT at 8% except for items marked * 

when 12% should be'added. 
POSTAGE Still no-charge. 

3 WATT ZENERS 
Axial lead, miniature plastic ase full 3 Watt 
Disc. Foliowlflg voltages only: 
68, 82. 10, 11, 12, 15, 16, 18, 22, 24, 27. 32. 33. 
62, 68, 91. 100. 

ALL ONE PRICE 40p 

MM5314 ÒLOCK CHIP 
With hold/advance count. oulput strobe. 
7 Seg. output. With data £4'OO 

7 WATT AUDIO CHIP 
TBA81OS with data £140 

Our 1976/7 catalogue is well 
under way and will be bigger 
and better than ever. 

Our RetaIl shop (5 mlns. from 
Brantwood mainline station is 
being enlarged with many new 
lines. Pay us a visit. 

COPTFOLD ROAD IRETAIL SHOP 
IIJ Iii BRENTWOOD ESSEX 

' ' 
Our shop Is open six days per1 

NEW 74 SERIES TTL NEW EXTENDED COSMOS SOLDERING EOUIPMENT & TOOLS SENSATIONAL STOCK 

PRICES RANGE DST Mk. 1. Solder Sucker' a truly indispens- CLEARANCE 

1-24 25-99 100+ 
1-24 25-99 100 + able tool £4 30p PAK : AAl Twenty assorted 

CD4000AE lap lip 14p OST Mk. 1. Sare Nozzle 46p Iransistors our choice £100 
7400 lip lop lop CO4001AE l9p lip 14p CCN-15W . Miniature Iron 240V £295p 
7401 14p 12p lop CD4002AE lOp lip 14p X25-240 25 Watt iron 240V E295p 
7402 lIp lop lOp CO4006AE l06p 86p lOp xso-Tc TemDerature Controlled Iron £9lSp PAK: AA2 Ten TAA243 Op. 

7403 iSp l4p lOp CO4007AE. lOp lip ltp MLX12 12v Battery iron £3SOp Amp (high gain 702) £100 
7404 iSp l3p lip CO4008AE 87p lOp 58p ST3 Soldering iron Stand 
7405 lEp l3p lip C04009AE 50p 40p 34p For ail models £1 25p PAK: AA3 Ten BCW54 300mw 
7408 l6p l3p lip CO4O1OAE 5Op 4Op 34p 5167 Thermal shunt for delicate com- 300mHz 54v TransislOr NPN 
7409 lEp l3p lip CD4O11AE lOp lip l4p ponents 4Op £100 
7410 lIp lop lOp CD4O12AE lap lip l4p BIT2 Spare bit Nickel ciad for CCN 
7413 27p 24p 20p CD4O13AE sop 40p 34p iron 3132 36p 

7420 . l6p l3p lip CD4O14AE 94p 74p 6lp BIT3 Spare bit Nickel clad for CCN PAK: AA4 Three 2N3055 £100 
7425 23p 22p 22p CD4O15AE 94p 74p 6lp Iron 5/32' 36p 
7430 iSp l3p lip CO4O16AE 5Op 40p 34p BIT4 Spare bit Nickel clad for CCN PAK: AA5 Twenty Diodes & 

7440 i8p ISp iSp CD4O17AE . 94p 74p 6ip irOn 3/16' 36p Rectifiers/Bridges our choice 
7441 75p 62p SOp CD4O18AE 94p 74p Eip BlTiiOO Iron coated fOr CCN 3/32 46p £100 
7442 ESp SOp 43p CD4O19AE SOp tOp 34p BIT5O Spare bit for X25 and MLX12 
7445 85p lip Sip CO4O2OAE lOEp Osp 70p Irons-iron Coated 3/32' 46p 
7447 80p mp SSp CD4O21AE 94p 74p 6lp BIT51 Spare bil for X25 and MLX12 PAK: AA6 Five BD187 (pre- 

7450 lOp l3p lip CD4O22AE 87p 70p 58p irons-iron Coated 1/8 46p -formed) Plastic Power Tran- 
7451 . 16p l3p lip CD4O23AE lOp i7p i4p B1T52 Spare bit for X25 and MLX12 sistor £i-00 
7453 i6p i3p lip CD4O24AE 72p SOp 46p . irons-Iron coated 3/16" 46p 

7454 i6p l3p lip C04025AE ifp i7p i4p 
PAK: AA7 Ten assorled Zeners 

TRANSDUCERS 7460 i6p l3p lip CD4O26AE I-SOp i:25p l-03p 
CD4O27AE SOp tOp 34p our choice £100 

7470 
7472 

27p 
25p 

25p 
2ip 

23p 
i7p CD4O2SAE 87p lOp 58p 40kHz Ultrasonic transducers as used in many 

7473 30p 25p 20p CD4O29AE 1-OSp 86p lOp Mag. artiCles compiete with suggested CirCuitS: SUPERPAK Our Guaranteed 
7474 32p 2fp Zip CD4O3OAE SOp 40p 34p Order type: RL400PP (4-20 paIr Value pack of clearance lines. 
7475 47p tOp 3ip CD4O35AE l-06p 86p 70p Semic's Resistors, Caps, POIs. 
7476 32p 26p 21p CD4O4OAE 94p l4p 6ip IC TEST CLIP etc., etc. Li-00 
7480 60p 56p 2p CD4O42AE 78p 60p 50 New lOw price Li-95 each. Clips on Io 14/16 
7482 75p 62p 50p CD4O43AE 94p 74 lead IC's under lesI. Can be used as a removal 

GREAT TRIAC 7483 70p 65p 62p CD4O44AE 87p lOp tap toot, 1 

7485 ' i25p i-08p 85p C04046AE i-24p 99p 80p 
CLEARANCE 

TIMER CHIP NE555V 
i 

I 

7486 32p 26 21 C04049AE 50p 40p 34p 
CD4O5OAE SOp 40p 34p 5C35A 3A 100V Sop 

7490 
7491A 

44p 
OSp 

39p 
55p 

30p 
45p CD4O52AE alp lop SOp New Lo Prices: 

LM380 
i 3 Watt IC 

- 

5C35B 3A 200v 60p 

7492 57p 46p 36p CD4O56AE i24p 99p fOp i-24 25 100 
I 98p SC4OB 6A 200V oSp 

1493 4Sp 40p 32p CD4O6OAE i24p 99p sop 55 49 40 
' SC4OD 6A 400V 80p 

1494 73p 6Sp 58p CD4O66AE alp lOp S8p SC4OE BA 500v 85p 
741 OP-AMP MINIDIP 1495 lOp 60p 54p CD4O68BE 2Op lap ISp 

- 

SC45A lOA 100V 70p 
7496 lop 60p 54p CD4069BE 20P 18P 16P New bulk prices and SPECIALI YOU CAN Sc45B lOA 200v 15p 
74100 l-08p 89p 18p CD4O7OBE 20p lap 16p INCLUDE YOUR 741 WITH YOUR TOTAL TTL 14 
74107 35p 28p 22p CD4O11BE 20p lop 16p SERIES MIX to gel best price: SC45E lOA 500V 90p 

74121 34p 28p 22p CD40738E 26p lap i6p 1-24 25+ 100+ SC500 15A 400V Li-OOp 
14141 75p 62p 52p CD4O77BE 20p isp 16p 30 25 22 SC5OE i5A 500V £1-lop 
74150 io5p 95p alp CD4O81BE 

CD4O82BE 
20p 
20p 

lap 
lap 

Isp 
isp All stud mounted, fixing nuts 

74151 
14153 

65p 
62p 

SOp 
Sap 

56p 
54p CD4O85BE B5p 52p 42p 32mm LEDS supplied. 

14154 lOop 92p aSp C04086BE 65p 52p 42p Extended range plus ARROW bulk prices: 
4-TRACK TAPE HEADS 74155 lOp 63p Sap CD4O93BE 75p aSp 80p All prIces Include free bushes. 

74156 lop 63p Sap CD4099BE iBSp i35p I-lop 1-24 25+ 100+ Record/pb £300 each 
14174 . loOp a3p 67p CD4511BE 

CD4528BE 
l65p i35p 1-lOp 
1-30p 1-osp sip 

Red 14 12 10 
Green 27 24 22 Stereo heads rec./pb. + erase 

74180 
14181 ' 

lOOp 
2-3ip 

s3p 
2OSp 

Blp 
l-82p Pricing on this series is Cal- 

Amber 21 24 - 22 
(All are TtL2O9 size) 

Li-80 paIr 

74190 l'i5 i00P 95P culated on the total pieces 
74191 l-isp lOOP 5P Ordered regardless of mix. SEMICONDUCTORS & IC'S - 
14192 
74193 

lOOp 
1-OSp 

83p 
OSp 

Blp 
alp 

THE GREEN GIANT 
Jumbo sized Green LEO-jump while they last: Our huge availability of tran- 

74196 l29p iOSp OSP DIL SOCKETS-NEW ULTRA 5mm 1-12 13-24 25+ 100+ sistors. diodes. Triacs SCRs 

BRITAIN'S FASTEST SERVICE!O 
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PHASING CONTROL UNIT (P.E. 0cc. 74) our sound producing kiEs. Printed Circuit Board £170 
For use with the above Phasing Unit to automatically Component St mcl. power supply £1450 

Forst'ereousetwosets PCBs required. PEAK LEVEL INDICATOR (P.E. Mar. 76) £375 and are 
A twin-channel visual display unit (or monitoring the 

WAH.WAH UNIT (P.E. Apr. 76) TREBLE BOOST UNIT (PE. Apr. 76) peak level of audio signals. Well salted (or use when 
The Wah-wah effect produced by this unit can be con. Gives a much thriller quality to audio signals (nd through inter.coupling our many sound producing kits to help 
trolled manually or by the integral automatic controller, it. The depth of boost is manually adjustable, avoid signal over.loading, 
Component St mcl. PCE £2.99 Component Set mcl. PCE £2.15 Component Set mcl. PCE (as published) £3.26 

POST AND HANDLING EXPORT ORDERS are wnlcomu, thoufh we advise 
U.K. orders-under £15 add 25p plus VAT. overl5 add 

VAT . that a carrent copy of oarlist should be obtained before 
50p plus VAT. -. d s it I h w Eat Ort posa ge rates All pay. 
Optiona! Insurance (or compensation against loss or Add I 2f% (or current rate il changad) to lull total of menas be cash. ith.orj'er in Sterling and prelerabi 
damage in post. udd 35p in addition to above post and goods, post and handlinc. (Dons not apply to export by International Mone Order or through an Englis 

B.F.P.O.. and other countries are subject 
orders). Tor Europe send 20p, (or other 

Export possage rates. J 

PHONOSONICS DEPT. PE47 22 HIGH STREET SIDCUP KENT DAI4 6EH ONLY 

GUITAR EFFECTS PEDAL (PE. July 75) 
Will modify un audio signal not only from a guitar bui 
from any audio source, producing 8 different switchable 
effects chat can be further modified by manual controls. 
Possibly the most interesting of all the low-priced sound 
eff.cts units in our range. 
Component Set with special foot Operated 
switches £625 
Alternative compon.nt sec with panel mounting 
switches £460 
Printed Circuit Board £1.30 

SOUND BENDER (P.E. May 74) 
A multi-purpose sound controller, the functions of 
which include envelope shaper, tremolo, voice-operated 
fader, automatic fader and frequency-doubler. 
Component Set for above functions (cccl. SWs) £658 
Printed circuit board £1.58 
Optional extra-additional Audio Modulator, the use of 
which, in goniunction with the above Component set, 
can produce "iungle-drum" rhythms. 
Component Set (mcl. PCa) £2.55 

PHASING UNII (P.E. Sept. 73). . 

A simple but effective manually controlled unit for 
introducing the "phasing" sound into live or recorded 
mu 

Set (md. PCB) £250 

WIND AND RAIN UNIT 
A manually controlled unit for producing the above- 
named sounds. 
Component set md. PCa £283 

PE. MINIMIX 6 (P.E.i Nov/Dec. 75) 
Each of the 6 input channels has ita own gain, volume 
and panning controls. The volume of the twin Channel 
outputs are fully manually controllable, as are the head- 
phone and pro-fade monitoring facilities. Twin VU 
meters provide visual display of channel audio levels. 
Ideal for use with effects and synthesiser kits. 
For details see our litt. 

8-INPUT MIXER 
A simple mixer having 8 inputs each of which has a preset 
level control and which ate combined into one output 
channel having a preset over-all level control and a 

master output volume control. Designed for inter- 
coupling our various sound effects and synthesiser kits. r,,,,,.,,,.,.,,.,.,;.,.i pro clIn 

over"-purticulariy useful for Disco work or for home- 
movie shows. 
Component Set md. PCB £305 

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74) 
An independently designed VCF thai can be used with 
the PE. Synthesiser. 
Component Set £341 
Printed Circuit Board £1.25 

P,E. TUNING FORK (P.E. Nov. 75) 
Produces 84 switch-selected frequency-accurate tones. 
An LED monitor clearly displays all beat note adjust- 
ments, Ideal for tuning acoustic and electronic musical 
instruments alike. 
Main Component Set intl. PCB £14.22 
Power Supply set md. PCB £6.57 

- PE. SYNCHRONOME (P.E. Mar. 76) 
25 WATT MONO AMPLIFIER (PE. Sept. 75) An accented-bout electronic metronome, providing 
A good general purpose integrated circuit power duple, triple and quadruple times with full control over 
amplifier typically delivering 25 watts into 8 ohms. ch. beat rate. Can also be used us a simple drum-beat - 
Power bandwidth 20Mo to 2OkHg, 3dB. Input impedance rhythm generator, Includes power supply. 
20km, Distortion O2%. Suitable for use with any. of Component Set mcl, loudspeaker £102.0 

all 4 circuIts 
PCE (holds all 4 circuits) 
Sample-Hold and Noise Generator 
PCE (holds both circuits) 
Ton. Control 
PCE 
Reverberation Amplifier 
Sprint Linì unit for Reverb. Amp. 
Ring Modulator 
Peak Level Meter Circuit 
lOO1aA Pend Motor 
PCE to hold Reverb. Ring Mod and Metti 
Circuits 
Envelope Shaper 
PCE 
Voltate Controlled AmplIfIer and Differentia 
Amplifier 
PCE (holds both circiaits) 

THE SYNTHESISER KEYBOARD CIRCUITS 
SCan be used without the Main Synthesiser to 
independent musical instrument) 
Two Logarithmic Voltage. Controllec 
Oscillators 
Component set 
PCE (holds both circiaisa) 
Divider, 1 Hold Circuit,, 2 Mods.Iatior Amplifir., Migar and 2 Envelope Shapers 
PCE (holds the first 6 circuits) 
PCE for both Envelope Shapers 
K.yboard Stabilised Power Supply 
Printed Ciriait Board 

Voicing and Pru-Amp Circuits £837 
£1.38 PCE for Voicing and Pre.amp £2.64 
£664 Power Amplifier (intl. separate Power Supply) £1450 

for Power Amp and PSU 95p 

L63 RHYTHM GENERATOR (PE. Mar./Apr. 74) 
Programmable for 64.000 rhythm pattern, from 8 effects 

¿3.93 circuits (high and low bongos, bass and snare drums. 
Liso long and short brushes, blocks and soft cymbal) and with 
£3.75 variable time signatures and rhythm rates. Really fascina- 

tine und useful. 
£1.94 Tempo, Timing and Logic circuits £1157 

- ¿s.s PCE for abone circuits (double-sided) £1.84 
LI-46 Component set for ali B effects circuits £1049 

PCB for all 8 effects £3.60 
£6.86 Simple mixer (our design) mcl. PCE £3.70 
£1.32 i Alternative mixer with external volume controls. 

mcl. PCB £9.93 
Power Supply for T. T and L, and Effects. mcl. 

make an PCE £642 
(See oar list for Power Supplies for Mixers) 

REVERBERATION UNIT (P.W. Nov/Dec. 72) £1455 A high quality unit having mkrophone und line input 
pre.amps, and providing full control over reverberation 
level. 

L 9.64 Component Set (excl. spring unit) £755 
Printed Circuit Board £1.76 £1.55 9 in. Spring Unit £495 
Panel Meter (SOyaA) (optional) £3.75 

3 Octave £148; 4 OCtaan £1.96; 5 Octave £2.44. 
H.P. Oscillator and Detector £166 
Ring Modulator, Noise Generator and Envelope 
lnvnrter £5.45 
Two Power Amplifiers and Two Mixers £3.55 
Battery Eliminator. £588 
Temperature Stabitisor £147 
PCB to hold 2 VCOa, VCF and V-Ref £202 
PCE to hold 2 ESs. 2 VCA,, 2 Mixer,, Ring Mod, 
Keyboard Control und Hold £220 
PCB to hold 2 Power Amps.. Noise Gen., 
Envelope-Inverter. H.P. Osc and Detector £1.45 
PCB to h'old Battery Eliminator and Temperature 
Stabiliser £1.35 

P.E. MINISONIC MK 2 
Conversionkits and PCBs for updating the MK I version 
are now available. Derails in our list. 

ENVELOPE SHAPERS 
Both of the kits below have manual control over their j 

Attack. Decay, Sustain and Release functions. Both kits 
include PCE.(VCA inican, Voltage Controlled Amplifier) 
Envelope Shaper und VCA (PE. Apr. 76) £5.43 
Envelope Shaper (without VCA) (PE. Ott. 75) £4.16 

VOICE OPERATED FADER (P.E. Dec. 73) 
Por automatically redacing music volume during "talk- 

..t. MAIL ORDER SUPPLIERS OF QUALITY 
' . 

CIRCUIT AND LAYOUT DIA- 
o o . 't ,' GRAMS are supplied free with all PRINTED CIRCUIT BOARDS, KITS AND' PCBs designed by Phonosonics. 

COMPONENTS TO A WORLD-WIDE PHOTOCOPIES0FthsP.E.texssfor 
- kits are available-prices In MARKET. - 

P.E. SYNTHESISER 
- P.E. JOANNA (P.E. May/Sept. 75) P.E. MINISONIC MK I 

(PE. Feb.73 to Feb. 74) A five-octave electronic piano that has switchable (PE. Nov. 1974 to March 1975) The well acclaimed and highly versatile large-scale alternative voicing of Honky-Tonk piano, ordinary piano, A portable, battery or mains operated, miniature Sound mains-operated Sound Synthesiser complete with key. harpsichord, or a mixture of any of the three, together synthesiser, with keyboard circuits. Although, having board circuits. All function circuits may be used with facilities including fast and slow tremolo, loud und slightly fewer fucilitins than the large P,E. Synthesiser, independently, or interconnected. The greater the soft pedal switching, and sustain pedal switching. The the functions offered by this design give it great scope number of circuits, the greater the versatility, Other power amplifier typically delivers 24 Watts into 8 ohms, and versatility. Likn the large Synthesiser is too may circuits in our lists may be used with the Synthesiser to The PCBs have been redesigned by ourselves making be advantageously used with other circuits in our lists. good advantage (notably PE. Minisonic, Phasing Unit, improved use of the space available. 
Wind and Rain, Rhythm Generator. Sound Bender, Volt- T o Voltate Contr lIed Oscillator, £511 age Controlled Filter, Guitar Effects Pedal). Main Power Supply £9.41 Voltage Controlled Filter and Voltagn 
THE MAIN SYNTHESISER Tons Generator end Top C Envelope Reference Circuit £3.41 Stabilised power supply 

' £11.05 Shaper £9.97 Two Envelope Shapers and Two Voltage Two Linear Voltage Controlled Oscillators PCE for Main PSU. Tone Gen & Top C ES. £1.10 Controlled Amplifiers £7.25 and one lnverter-.all 3 circuits £16.38 Envelop. Shapers for all notes (except Top C) £32l6 Keyboard Controller and Hold Circuits £2.66 PCE (2re required) 
d I 

each £148 
nertorn an Two nput Set of PCBs fo, Envelope Shapers (except Top Keyboard Divider Resistors (select type to suit 

Arnplifl.rs C) £10.40 keyboard used) (all are 2% tolerancs)t 2 Octave LI 

SYNTHESISERS, SOUND EFFECTS AND 
COMPONENTS SETS include all - 
necessary resistors, capacitors, semi. - 

- conductors, potentiometers and trans- 

: : .: : 
r: 

: 

r 

: :: ; 
r . t ) det I (kt.PCB dp t e h w 

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

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


PRICES ARE CORRECT AT TIME OF PRESS. E. & O.E. PFIONOSONICS DELIVERY SUBJECTTO AVAILABILITY. 

Practical Electrorics July 1976 

ACcrodt.d by C.A.C.C. Mambo, of A.B.C.C. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

543 

SINE AND SQUARE WAVE GENERATOR (PE. July 75) 
Suitable fer sudle, digital, er general purpese. Contrellable 
threugh 4 decade ranges lONe te lOOkHa. switched setene- 
auen threegh IO ranges frein 10V te ImV peak-ta-peak. 
Censpenent Set £8.88 
PCB fer ubeve censpenent, £160 
Pewer Supply £570 
PCE fer Pewer Supply 96p 

HARMONIC DISTORTION FILTER (PE. Mar. 76) 
A simple te eperate filter fer use in measuring the cecal 
harmenic distertierl in amplifiers. 
Cempennnt set intl. PCE £1.45 

SEMI CONDUCTOR TESTER (P.E. Oct. 73) 
Essential test equipment fer the enterprising heme censcruc- 
ter. While stecks last. 
Set et resisters, capaciters, semicenduccers, 
petentiemeters, makaswieches and PCE £8.44 
PunsI meter (500#A) £3.75 

PHOTOPRINT PROCESS CONTROL (PE. Jan/Feb. 72) 
For celeur and B & W, and indispensible dark-reem unit fer 
finding nepesure, cencrelling enlarger timing, and stab,lìsrng 
mains veliate. While stucks last. 
Cempenenc Set (ned. meter) £10.71 
Printed Circuit Beard £1.74 
Panel Meter (linA) £375 

CAMELO inc. P.C.B. - £185 
Feu unit inc. P.C.B. £180 

2N22l9 lip C. & G. Motor V. General Draughts- 
N2905A' Mechanics D manship D 

1N2907 Up General Auto A.M.I.E.D. D 
Engineering - D Electrical Draughls- 

2N3055 *8p . A.M.l.M.l. D manshit, 

i hi 5%N_ G.C.E. . Ï I INOz' / -58 '0' & 'A' Level'Subjects 
-over 10,000 Group Passes! 

2N5245 5I 
2N5777 4Sp 

EGTED CITS Aldermaston College. 
. I 109 8-pin DIL P Dept. l'PE 19. ReadIng RG 4PF 

.741 8-pin DIL Up sIso st our London Advisory OdRe., 4 For. Str.st Avenu., 
OIL Moorgst., London EC2Y SEJ. 'FoI. 01-628 2121. 

.aA7805 T011O I65p I 
NAME IBlock Caplialn) 

MA7808 10220 l6Sp 
A18I2 10220 I6Sp ooaa ................................................................................. 

NA18I5 T011O l6Sp 
1.aA78l8 Tollo I6Sp 
AV-I-0212 622p 
AV-l-6721/6 l88p CA30467l, PosIcode .................... 
MFC4000B iSp 
'106O241 2P puher sub)ects of Interest ............................................. Age...... 

SOUND-TO-LIGHT (P.E.-Apr./Aug. 71) 
The ever-popular Aurore-4 or B channels each responding 
to a different sound Frequency and controlling its own light. 
Can bn Oled with most audio systems and lamp Intensities. 
A MUST For any Disco, and a Fascinating visual display For the 
home. 
4 Channel Component Set (cod. thyristors) £1305 
8 Channel Component Set (cod. thyristors) £2256 
Power Supply Component Set £4.96 
PCa For 4 Frequency channels £3.32 
PCB For power supply and 8 lamp drivers £1.56 
IA 400V.thyrintors (I per chan. req.) each iSp 
Panel mecer (11iA) (optional) £3.75 

3-CHANNEL SOUND-TO-LIGHT (P.E. Apr. 76) 
A simple but effective sound-to-light controller capuble oF 

operating 3 lamps each oFapprooimusely 700 malts. Includes 
power supply, thyriscors, and by-pass switches. 
Component Set mcl. PC8 £11.36 

BIOLOGICAL AMPLIFIER'(P.E. ian/Feb. 73) 
Multi-function circuits that, with the use uj other external 
equipment, Can serv e as lie-detector, alphaphone, cardio- 
phone ncc. 
Pre-Amp Module Component Set ecl. PCB £3.71 
Butic Output Circuits-combined component sec 
with PCB5, for ulphaphonn, cardiophone, Frequency 
meter and visual teed-back lamp-driver circuits £5.38 
Audio An,plifier Modulo Type PCi £6.75 

TAPE NOISE LIMITER . - 
Very effective Circuit for reducing the hiss Found in most 
cupe recordings. All bits include PCBs. 
Standard Tolerance Sec of Components £260 
Superior Tolerance Set of Components £311 
Regulated Power Supply (mill drive 2 sets) £3.98 

TRANSISTORS 
ELECTRONICS Certs. D 

ACI28 lOp Practical Radio & 
. MAA/IMl Dip. D 

AC176 lop Electronics (with kit) D 
BCIO7 
BCIO8 

13p 
l3p Electronic Engineering CONsTRucTIONAL 

8C109 Isp Certificate Heating Ventilating & D 
8C147 lip Air Conditioning D 
BC148 
BCI49 

l2p 
lip 

General Elect. Eng. 
Certificate D Architectural Draughts- 

BCI57 ISp 
C. & G. Elect. manship & Design D 

8C158 
BCI59 

ISp 
13p Installations L.I.O.B. D D 8C182L 

BClB4 
lip 
lip 

i 
Elect. Install. & Work Carpentry & Joinery D D 

aCl87 25p C & G. Elect. Plumbing Technology D 
BCiO4 
8CÌO9C 

14p 
14p Technicians D General Building , D 

BCZI2L Isp Painting & Decorating D 
BC2I3 
BC478 

ISP 
28p RADIO & TELE- 

' MECHANICAL 
BCY7I Up COMMUNICATIONS Ä.M.S.E. (MeCh.) D BDI3I 
80132 54p 'Colour TV Servicing D General Mech. Eng. D 
BPY5O 
BFY5I 

lip 
11p 

C & G. Telecoms. Inst. Engineers & 
BFY52 f 24p TechniCians Ceri. D Technicians D 
BSY95A 
MJE2955 

i2p 
lOp 

C. & G. Radio. TV & Maintenance Engineering D 
0C28 

' 

Electronics Mech. Cert. D Welding D OCh 
0072 

14p 
14p 

Radio & TV Engineering 
0084 25p Course D MANAGEMENT & 
ORPI2 66p Radio; Ser'icing & PRODUCTION 
ZTXIO7 lip Repairs . o Computer Programming D ZTXIO8 
ZTX5OI 

lip 
ISp Radio Amateurs Exam D Inst. of Cost & 

Z1'X503 ISP Managements Accts. D ZTX531 
2N706 

23p 
13p AUTO & AERO DRAUGHTSMANSHIP & 

2N914 
2N1304 

22p 
liD rt Motor Mechanics D DESIGN 

list giving (aller details of PCBs. kIts, and 

other components. 
OVERSEAS enquiries for list: Europe- 
send 2Op; Other Countries-send 40p. 

KEYBOARDS AND CONTACTS 
kimber.Allsn Keyboard, as required for many published circuit,, including'che 
P.E. Joanna, P.E. Minisenic, and PE. Synthenis.r. The manufacturers claim that 
these are the fìnest moulded plastic keyboards available. All octaves areC toC. The 
keys are plastic, spring-loaded and mounted on u robust aluminium frame. 
3 Octave (37 notes) £2050. 4 Oct (49 notes) £23.50. 5Ocs (61 notes) £27. 
Contact Assemblies (or use with above keyboards: Single-pole change-over (type 
SP) as for P.E. Joanna and P.E. Minisonic. Two.pole normally open-make-break (type 
DP) as fer PE. Synshesiser. Special contact assembly (type 4PS) having 4 poles, 3 of 
which are normally-open make-break contacts and the fourth is a change-over Contact 
-thi, special assembly enables THE SAME KEYBOARD to.be used with the PE. 
Syntltesiser, PE. Minisonic and the PE. Joanna simultaneously thus avoiding the cost 
of more than one keyboard. 

Contoct Each 3 Octane Set 4 Octane Set S Octave Set 

sp lop £7.40 £9.80 11.10 
2P 14p £8.88 £11.76 ¿14.64 
4P5 48p £17.76 £33.52 £29.28 

PRINTED CIRCUIT BOARDS for use with the above contactS and thus eliminating 
most of the inter-wiring required, are available. Details in our lists. 

BETTER -JOB WITH MORE PAY! 
Do you mans promotion, u better 

job. higher pay? "New oppor- 
tunities" shows you how so ges 
them shrough u low-cost. Home 
Study Course. There are no books 
so buy und you can pay au you 
learn. 

Thit easy to follow GUIDE i 
SUCCESS should be read by ens 
ambitious engineer. Send for this help 
44 page lree book NOWl No obligatit 
nobody miS call on you. II could be i 

best thing you ence did. 

CHOOSE A BRAND NEW FUTURE HERE 

r -- U CUT OUT THIS COUPON TIck or state subject o, Interest. 
Post to address below. * 

ELECTRICAL & Air Registration Board - 

OTHER PROJECTS 
I PHOTOGRAPHS in this advertise. 

ment show two of our units containing 
some of cite P.S. projects built from our 
kirs and PCBs. Ths cases were built by 
ourselves and are nor for sale, though a 

small selection of other cases is available. 

i LIST-Send Stamped Addressed En. 
velope with uil U.K. requests for free 

Ap 

ENGINEERS 

YOURSELF FOR A 

- 

This 44 pagé 
FREE.book 
shows how! 
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____________________________________________ Post 30p on orders under £2, otherwise tree. 

I I 

MAINS TRANSFORMERS 
I 

SW A N LEY ELECTRONICS Prices include VAT (Overseas customers deduct I 

6-0.-6V lOOrttA SOp. S-4-9V lOOnrA SOp. 18V lA £1.65. 
0, 12. IS, 20. 24. 30v lA £2-95. 12-O--12V IA 

7% on items marked °, otherwise 11%). OfficIal 

I 

O, 12, IS. 20, 24. 20V 2A £4.20. 25V 2+A £2.00. 

I 

Dept PE, PO Box 68, Swanley, Kent orders from schools, government labs., etc., 
welcome. 6V and 8V trans are d.c. rated, Others are ac. volts. 
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Bensham Manor Road Passage, Bensham Manor Road, Thornton, Heath Surrey. 

SINCLAIR IC2O 
1C20 IOW+tOW stereo IC amplifier kit with tree booklet 

and printed circuit. £4.95. 
PZ2O Power supply kit for the above, £395. 
VP2O Volume, tone-control end prbamep kit. £7.50. 
SP' lOW 4 Ohm speaker for ICSO. £270 
CS2O 11 06 e Sn ottructive case for lC20 £295. 

Sand SA_E, for free leaflet. 

JC12 AMPLIFIER 
9W Ic audio amp. 
with tree data end 
printed cirCuit, 
£195'. 
DELUXE KIT FOR JC12 
includes cetra parts for the pcb and oal,, bass and treble 
controle for nono oemnion, £2.06. Stereo model with 
balance control. £446. 

JC12 POWER KIT 
Sapplles 25v lA. £3.25. 

JC12 PREAMP KITS 
iype Ifor magnetiC piCkups, mico and taners. Mono £1.40 
Stereo fleo. Type 2 tor ceramic or crystal pickups. Mono 
top, Stereo £154. 

LOUDSPEAKERS FOR JC12 
8m. e Sin. 8 ohres 5w £229. 
Send SAE. for free leaflet on kirs, 

FERRANTI ZN414 
IC radio chip with dota £1.34. Printed circuit and entra 
parts for radio £325. Case tOp entre. Send 5_A E. tor free 
leaflet. 

SINCLAIR PROJECT 80 
FM tuner £13'25. Oli £900, PZ5 £3.95. PZ6 1'70, PZ8 
£910. True. for PZ8 £5.00. Z40 £575. Stereo 80 £11.95, 
Project 8750 £19.95. Oued decoder £1495. ZtO no 
1009er eoail$ble. but we clack a aimilar 22W equivalent 
amp. £1030. Storeo tO £11.95, 
Project 8050 £19.95. Oued decoder £14.95. 

PRINTED CIRCUIT KIT £3,950 
Make your owe printed circuit.. Containe etching dish, 
100 sq. in of copper clad board, lib terrie chloride, etch 
mesiat pee, serali drill bit. laminate cutter und 

SINCLAIR BLACK WATCH 
Fully assembled 
with block 
strap, £26.95'. 
With bracelet. £2295'. 

SINCLAIR CALCULATORS° 
C.mbrid0e £499, Cerrrbrid0e 5k £7'35 Scientific £195, 
Cam. Scientific £1145. Ouford 100c4.99. Qoford 300(13.30. 
Programmable scientifiC £25.99, Mains adaptor. for pro' 
greemmuble and Oeford, £3.19; for Cambridge und ScionS' 
tic £3' IS. 

CBM CALCULATORS* 
776MO 7 digit, 5k. rrrernory £5.95. 706MO 9 digit, 5k, memory 
£8.45. 69708 digit, 5k, 4 function emeemomn £7'6c SR79100 
8 digit. memory, trig, log, pi, powers. ncientific rrOt0ttOf 
£1329. SRlnOO 10 digit scientific £23.25, SR4148R 14 digit 
rectrar9oable scientific with charger £2990. Mains adaptor 
for Other mechlnen £2.95. 

CASIO CALCULATORSO 
Pockot 8Sf digits. 5k, conot. £985. Memory ch 8 dIgit. 5k. 
memory. cannt. £195. Pockot Mini P-8mO 8 digIts, 5k. 
memory. const. miniature fitn into your uhirt pocket £1.95. 
FX2O 8 digit. reamory. trig. log. powers.'.cientific notation 
£19.95. Moine adaptoru for alf model. £395. 
NOVUS CALCULATORS° 
7606 dIgit (545,9359 dIgit, 5k. coent. eq. root. 4 function 
mamory (7.90. 4525 10 dIgit programmable ncraetific 
calculator £4590. 4510 ('f329 4515 (3795 4576 'f5. 
Maies adepfor £4.20. 

24-HR. DIGITAL CLOCK KIT* 
includes pcb. maie. power nupply, attractive one, 05m. 
lambo groan display, clock chip, and ali Other parts. 
Diepiays houri and minute, separo ed by a pulnating' 
colon, Kif £19.95, Built £12.56, Send SAE. for tren 
leaflet. Built with alamer £1395. 

S-DECS AND T-DECS° 
S-D.0 (2.24 - ' 

4r45 
trOnC B £785 i5 
16 dli: plain £1.07, with socket (2.21. 10105: pluie tSp, 
with sOCket (195. SSTt 6OP. SSUt 60fr, SSN1 8Qp. 

Battery Eliminator Bargains 
55 WAY SUPER 
New switched mO.i. 3 to 10V in 4V stnpn Fully stabilleed. 
IA output. Kit £2.95. Aaoerrrbled (11.99. 25 model. Kit 
(1095 Built £1395. 

6-WAY SPECIAL 
Switched output Of 3/44/ - 
4-74/9/12V at S80mA with . 0 

4-way muifi'jack plug . 

and free matching 
socket, £520. 

6-WAY DOUBLE RADIO MODEL £620 
Similar to above, but with pmess.stud battery connecters. 
3+3/44+4f/6+6/74+74/9+9/12+12V at 25OnrA. Also gives 
15/16/24V sIngle. 

3-WAY MODEL 
Switchod Output of 6/74:9V ut 2SOmA with 4-way multi-jack 
plug and fmeo matching socket, £2'95'. 

RADIO MODELS 
SOmA with press-stud baitery connectors for radio, etc. 
9V (325. 8V £345. 9 + 8V (4.45. 6 + 6V (4.45. 44 + 44V 
£4.40, Also 5V 3ScmA (3.95. 

CASSETTE MAINS UNITS 
74V 'output io rue cassette recorder. from tisa mains. 
Complete with 5 pin DIN plug. SOmA model (345, 300mA 
model (3.95. 

CAR CONVERTORS 
input 12V d.c. Ouput 6/74/9V d.c. IA regulated, (4.75'. 

BATTERY ELIMINATOR KITS 
Send SAE. for fre, leaflet on rango. 
lOOe,A radio typ. with /rsss stud battery torminale. 44v 
(1.90.6V (190,8V £1.10, 
SOmA deubi. radie type with prosa lud ferininals. 
44V + 44Vc2.50.6V + 651(2.00.9V + 9V(2'S0. 
iOOeeA caa..tt typ. with 5 pin DIN plug. 14V (180. 
5f .bllia.d 8-resp type with caltage .tabillaer io give low 
hum. 3/44/6/74/9/12/15./18V SOmA. £3.10. 
1ro duty 12-resp typas 44/617194/11/13/14117121/ 
28/34/42V. I amp £410. 2 amp £980. 

 S Low distortion (01% S High sensitivlty-lOQmV Fori or 2 TAM25O/500 £695 (carr 50P) 

20-20,000 Hz ±1dB U Low prOfile (lIn high 3+in x 3m) 
Fori or 2 TAM1000 £980 (carr 50p) 

U Silicon Circuitry throughout 75% efficient 
U Inherently open circuit proof U Glass fibre printed circuit board 
U Four simple connections U Accepts most mixer/pre-amplIfiers 

You may Order as follows: C.W.O. (crossed cheques, POs, M.O.s etc) COD. (50p Hours, 9.30a.m.-5p.m. 
extra). We accept Access and Barclaycard-send or telephone your number-do not Mon-Sat. Callers 
send your card. Add VAT at 8% to orders for 50-100W unIts and at 12+% for 5-25w welcome. 
units Tel: (01) 684 0098 

TAMBA ELECTRONICS, 

Choose the power you need from these five pure complementary amplifiers 
Two-year guarantee - 

All amplifiers feature a pure compie- 
J TAM50 5w RMS 25V supply £3 mentary symmetry output stage for ¡0w TAMbO 10W RMS 35V supply £375 I distortion arid high reliability-the TAM250 25W RMS 45v Supply £425 I 

highest grade components (by Mullard- 
I TAM500 50W RMS 45V Supply £695 

Texas, Plessey-RCA etc.) used r'- \ TAM1000 100w RMS 65v supply £980 

i 
throughout (all modules carriage free) 

Suits loads 4-16 ohms (optimum 
, POWER SUPPLIES load 8 ohms, TAM5O/100/250, 4 ohms 

For 1 or 2 TAM5O/100 £425 (carr 50p) TAM 500/1000) 

FOR HI-FI. DISCO. TAMBA. ELECTRONICS PA. GROUP AND CLUB USE 

A BRAND NEW RAÑGE OF AMPLIFIER MODULES 5 to loo .WATTIRMS- 
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Complete kits in stock for Radford Studio 90, Radford 
Monitor 180, Radford Studio 270, Radford Studio 360, 
Hi-Fi Answers Monitor (Rogers), Hi-Fi News No Com- 
promise (Frisby), Hi-Fi News State of the Art, Wireless 
World Transmission Line (Bailey), Practical Hi-Fi and 
Audio Monitor (Giles), Practical Hi-Fi and Audio Triangle 
(Giles), Popular Hi-Fi (Colloms), etc. 
Construction leaflets for Radford, Kef, Jordan Watts, 
Tannoy, Hi-Fi Answers Monitor, free on request. 
P.A. amplifiers, microphones, etc., by Shure, Linear, 
Eagle, Beyer, AKG, etc. 
FREE with orders over £10-' 'Hi-Fi Loudspeaker 
Enclosures" book. 

Carriage end insurance; Speakers SOp each (121e and 
up lOp each); Kits cop each (1 60 per pair); Tweeters 

and Crosaoaers 30p each. 

WILMSLOW 
AUDIO 

Dept PE 
Loudspeakers, ma!! Order and export: 

Swan Works, Bank Square, Wiimslow. 
Hl-Fi, Radio and TV: Swift of Wilmsêow. 

5 Swan Street, Wilmslow, Cheshire. 
PA, HI-F! and Accessories: Wilmslow 

Audio, 10 Swan Street, Wiimsipw, 
cheshire. 

Telephone: Loudspeakers, mail order and 
export-Wllmsiow 29599; Hl-Fi, Radio. 
etc.-Wilmsiow 26213. 

EMI 150 13 e tin d/cone 8 ohm £294 (et B200 £785 
EMI 13 e 8m 20W bass 8 ohm - £900 Kel B139 £1508 
EMI 14 o gin bass B ohms, 14A770 £1192 I(t DN8 £206 
EMI 8 051e, 10W, d/cOne, roll sain. £356. (et DNI2 £539 
EMI 6)in dicone, roll sur,., 8 ohm - £393 Kot DN13 SPIOI5 or SP1017 £405 
EMI 81e roll sur,, bass £573 Lowther PM6 £3060 
EMI 541 mid ronge . £350 Lowiher PM6 Mb 1 £3285 
Elac 59RM 109 (15 ohm). 59RM114 (8 ohm) £338 LOwther PM7 £4860 
Elac 611e 0/cone, roll surr., 8.Ohm - £383 
Elac lOin 10RM239, 8 Ohm £383 Peerless KO100T 40,8 ohm £725 

Eagle Crossover 3000HZ 3, 8 or 15 ohm £1.57 Peerless DT1OHFC 8 ohm '£826 
Eagle FR4 £5.81 Peerless KO4OMRF 8 ohm £950 
Eagle FR65 £866 Peerless MT225HCF 8 ohm . £295 
Eagle FR8 £1108 Richard Allan CA12 12m bass ' £1980 
Eagle FR10 " £1406 Richard Allan HP8B £1193 
Eagle HT1S £3.96 Richard Allan LP9B £833 
Eagle HT21 £613 Richard Allan DT2O £608 
Eagle MHT1O £400 Richard Allan CNa2ao £1620 
Eagle FF28 Multicoll. horn £810 Richard Allan CN820 £315 
Fane Pop 15, tor 16 Ohm £525 Richard Allan Super Disco 60w 12m £1695 

Fane Pop 33T. tor 16 ohm £925 Richard Allen COlS Isle bass £2745 

Fane Pop 50, tor 16 ohm £12.50 Richard Allan Saper Disco 12v, 60 watt £1695 

Fane Pop 55, tOr 16 Ohm £1550 Richard Allan Saper D,ncO lOin 50 walt £1325 

Fane POP tO, tor lt Ohm £17.95 Richard Allan Saper Disco tin 50 watt £1295 

Fane Pop 70.8 or lt Ohm £1875 Radtord BD25 £2200 

Fane Pop 100.8 or lt Ohm £2795' Radtord MD9 £1050 

Fane Crescendo 12A. tor lt Ohm £3795 Radtord MD8 £1250 

Fane Crescendo I2BL. tor lt Ohm £3995 RadtOrd TD3 £725 
Fane Crescendo 15/100A, 8 or 16 ohm £4995 Radlord Cross Over Network £1300 

Fane Crescendo 15/125.8 or 16 ohm £5895 STC 4001G £590 
Fane Crescendo 18,8 or lt ohm £6795 Tannoy lOin HPD ' £6750 
Fane 910 Mk Il horn £1575 TannOy 12m HPD £7375 

Rlch6rd Allan RA82L Kit pal, £65.70 

Whartodale Linton il kit pal, £2081 
whartedalo GlendaiQ 3XP kit pair £4775 
Whnrtedalo Donedale Ill kit pair £5940 

HI-FI 

ON 'DEMONSTRATION 
in our showrooms': 

Akal, Armstrong, Bowers & Wilkinn, CoolIe, Colostlon, 
Dual, 000dmans. Kot. Leak, Pitneer, Raditrd, 
Richard Allan. Rolei. Tsndberg, Trio, Videotone, 
Whartadalo. etc-ank tor oar Hi-Fl discount price 
list. - 

THIS MONTHS SPECIALSI 
Pioneer PL12D £43.00 
Pioneer PLI5R £5300 
Pioneer SX434 £9895 
Rotel RX202 - £0000 
VideOtoee MinImes h £3900 
wo stock the complete RadtOrd range of amplitlors, 
preamplitiers. power amplitiers, tuners, etc,, and 
also Radford Audio Laboratory equipment, low 
dwtofllon Onc,llatOr. distortion moaauring set. autho 
noIse meter, dc, 

ALL PRICES INCLUDE VAT 
(PRICES CORRECT AT 12-576) 

Seed stamp tor treo 32 pago booklal "Choosing a 

- Speaker") 
ALL UNITS GUARANTEED NEW ANO PERFECT 

SPEAKERS'S- SPEAKERS TaflnOyl5inHPO 

Baker Group 25. 3.8 ortS Ohm £064 Fane 820 Mk II horn £3685 Wherfedale Super 10 RS/DO 0 ohm 

Baker Group 35. 3.8 or IS Ohm £1025 Fane HPX1 crossover 200w £250 SPEAKER KITS 
Baker Group 50/128 or 150km £1400 Fane 13e tin. 18W dual cone £550 
Baker Group 50/150 or 15 ohm £1862 Fane 8011 8m d/c. roll surr. £896 Baker Major Module 3. 8 or 15 ohm 

Baker Deluxe 124.8 or 150km £12-3u Gauss 12m 200w £9400 Fune Mode One Mk 115W 
Baker Major 3. 8 or 150km £1090 Gauss 15m 280W £9600 Fane D40 Disco Kit 
Baker Superb 8 or 150km £16.31 Gauss lOin 200w £12900 Goodmuss DIN 20 4 or 8 ohm 
Baker Regent 121n8 or 150km £900 000dmans Axent 100 Li-60 Goodmane Mezzo Twin kit 
Baker Auditorium 12m 8 or 150km £1465 Goodmans Authom 2009 ohm - £1346 Helme XLK 30 
Baker AuditorIum 15m 8 or 150km £19.41 Goodmans Axiom 4028 or 150km £1980 Helme XLK 35 

Castle 8R5/DO 4 or 80km £929 Goodmans Twlnaroom 8. 8 or 150km £950 Helme XKL 40 

Celestion GI2M 8 or 15 ohm £1295 Goodmans Twlnaroom 10.8 or 150km £966 Helme XLK 50 

Celestion G12H 8 or 150km . LIS-95 Goodmans 8F 8 or 150km £595 Kefklt 1 

Celeston G12150 8 or 150km £16-SO Goodmans lOP 8 or 150km £625 Kefkit Ill 
Ceieshon G12/5OTC 8 or 150km £1900 000dmank 12F e or 15 ohm £1495 Peerless 20-2 
Celestios Gli/SO 2236 S/COne £16.50 000dmens 12PG 8 or 150km £1650 Peerless 30-28 
Celestion G12150 2239 s/cone, alum, dome ciioo Goodmass 12P0 8 or 150km £16.95 Peerless 20-3 
Celestion GI5C 8 or 150km £2895 000dmans I2AX 8 or iS ohm £3900 Peerless 50-4 
Celestion G18C 8 or 150km £34-SO Goodmans 15AX 8 or 15 ohm.-,. 

- 

£4500 Peerleee 1060 
Celestion HF1300 8 or 150km £7-iS Goodmuns 15F 8 or 150km £2250 Peerless 1010 
Celestlos HF2000 80km £9-SO 000dmans 18F 8 or 150km £3900 Peerless 1120 
CelestiOn MH1000 8 or 15 ohm £13-SO Goodmuns HOax 750P L16OO 

Celestion CO3K £4-46 Goodmans SIn midrange 8 ohm - £4.05 Richard Allen Twin assembly 
Richard Allan Triple 8 

Decca London nbbofl horn £2880 Jordan watts Module. 4, 8 ortS Ohm £1536 Richard Allan Triple 12 
Docce London CO/1000/8 crossover £6-it Ket 127 L518 RIchard Ailan Super Triple 
Deccu DK3O ribbon horn £1725 Kef T1 £625 Rcherd Allan RA8 Kit 
Deccu CO/I/O crossover (DK3O) £450 Ket 0110 £6-is Richard Ailan RA82 KIt 

each £1329 

each £1035 
each £1995 
each £1320 
pair £4850 
pair £1710 
pair £2160 
pair £31-SO 
pair £5040 

pair £4.410 
each £3938 
each Lit-70 
each £2195 
each £2390 
each £3445 
pair £5040 

each £4140 
each £45.00 

each £1346 
euch -£2025 
each (25-18 
each £2925 
pair £3760 
pair £5940 

WILMSLOW AUDIO 
THE Firm for speakers I 
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COMPONENTS THAT CAN BE NAME __________________________________________________ 
USED IN EXPERIMENTS AND I I 

PROVIDE AN EXCELLENT I ADDRESS i 
EXAMPLE OF CURRENT I (Block caps please) I 
ELECTRONIC PRACTICE U -- -- - - -- -- - -- - -- -- U 
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In a short time you will be able to experiments,on a wide variety of 
read and draw circuit diagrams, different Circuits and turn the 

understand the very fundamentals information gained into a working 
Y of television, radio, computers and knowledge of testing, servicing and 

countless other electronic devices maintaining all types of electronic 
p and their servicing procedures. equipment, radio. tv. etc. 

T6 find out more about how to learn electronics in a new, 
FREE GIFT! .... exciting and absorbing way, just clip the coupon for a free 

colour brochure and'full details of enrolment. 
ALL STUDENTS ENROLLING IN I - - - - - - - - - - - - - - - - - - - -- - - - - - - - I OUR COURSES RECEIVE A FREE Brochure without obligation to: 
CIRCUIT ÀOARD ORIGINATING BRITISH NATIONAL RADIO 

1 U FROM A COMPUTER AÑD CON- & ELECTRONICS SCHOOL, Dspt. EL7S 
TAINING MANY' DIFFERENT U P.O. Box 156, jersey, Channel Islands 

I 2. 

y oscilloscope! This is no 
you actually build your own Cathode T (I 

As the first stage of your training. 

Build an oscilloscope. 

toy, but a test instrument 
that you will need not only for the 

courses practical experiments, o,__o but also later if you decide to [ 

profession, t remains your property Read, draw and 
develop your knowledge and enter the 

and represents a very large saving understand over buying a similar piece 
of essential equipment. circuit diagrams. 

: 

. 

_1.. 
Carry out over 40 

experiments 
on basic circuits. - 

We show you how to conduct 

- 

l4'l ji 

I. I - 
'I - 

I- '-': _-. 

_ - 

modern, practIcal and visual method. No 
previous knowledge, is required, no maths, and 
an absolute minimum of theory. 

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

All the training can be carried out in the 
comfort of your own home and at your own 
pace. A tutor is available to whom you can 
write, at any time, for advice or help during 
your work. A Certificate is given at the end 
of every course. 

This hobby 

ï'r 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 

- r" enrol in our unique home electronics course. 
? This new style course will enable anyone to 

7 - - have a real understanding of electronics by a 
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years urne. - P. J.MEW 
Common sense cries òut for a National Energy Policy Phone: 01-261 5190 

and a bold plan to organise research and engineering resources C. R. BROWN Classified 
to concentrate on new alternative methods for electricity Phone: 01-261 5000 
generation. May the coming together at Birmingham of the 
electronic and electrical industries be an augury of sorne Advertising Offices: 

King's Reach TOwer, Stamford St. determined and positive efforts in this direction. London SEl 9L5 
FEB. Phone: 01-261 5000 
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demand. Energy so contributed by countless homes'could be 
used to pump water .to high level reservoirs where it would 
be stored for eventual use to drive generators at time of 
heavy demand. The ambitious scheme envisaged poses mam- 
moth problems, and clearly electronic control would play a 
vital role in any practical realisation of such a two-way 
exchange scheme. 

No Government is likely to allocate millions of pounds to 
finance this or any other revolutionary scheme-however 
ideal and desirable-so long as it is not immediately impera- 
tive to do. so. Thanks to North Sea oil, the present day fuel 
situation seems good and adequate. But we may be living 
in a fool's paradise. The situation will be very different in 25 

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

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

together. In such an amalgamation of forces much of our 
future prosperity, if not existence, depends. 

Energy resources has become a commonplace. topic, and 
with very good reason. lñdigenous fossil fuels will not last 
for ever, and there is an undeniable need to start looking for 
alternative sources of energy from which to produce electri- 
city. Fdr electricity remains the most convenient and flexible 
form of power, although not the most economical to generate 
using traditional methods and fuels. 

Much work is currently being performed irj exploring pos- 
sible ways of harnessing and using solar radiated energy. But 
the self-sufficient home is still a dream, despite valiant efforts 
being made by various individuals and groups. One interest- 
ing idea recently mooted is for a two-way system whereby 
houses could feed current collected from roof top batteries of 
solar cells into the national grid in times of low domestic 

Editor 
F. E. BENNETT 

Editorial 
D. BARRINGTON Production Editor 
G; GODBOLD Tecirnicai Editor 
R. W. LAWRENCE. B.Sc. 

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

services rely upon electronic instruments and circuits for 
control and monitoring purposes at all stages, from the power 
generating station through the varied distribution networks 
to the ultimate consumer. Conversely, electronic equipment 
requires electrical power to operate, though electronics is 
not entirely dependent upon the normal electricity supply. A 
real measure of independence is enjoyed by electronics 
because so much equipment can operate from other sources 
of electrical energy. But since battery manufacture, like all 
industry, is finally dependent upon mains supplies it would 
be unwise to make too much of such an argument. Devolu; 
tion may be fashionable in political circles, but that's not the 
road for the electronics and electrical industries. Future needs 
and circumstances can only bring the two even closer 

A POWERFUL COMBINATION 
BRITAIN'S new National Exhibition Centre at Birmingham 

was the setting for this year's International Electrical, 
Electronic and Instrument Exhibition. This new and spacious 
venue was most appropriate for the marriage of the lEA and 
Electrex. appearing together for the first time in one com- 
bined exhibition. A report will appear next month. Mean- 
while the significance of the event deserves comment. 

The close relationship between electronics and electrical 
engineering is self-evident. But as technologies advance this 
relationship grows ever closer and today the electricity supply 
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stuck on. 

DOOR SWITCHES 
The first requirement is to fit the vehicle doors, 

boot and bonnet with switches. These switches 
should be installed such that when the door, etc. is 
closed the contacts are open, and closed when the 
door is open. Reed relays and magnets could be 
usefully employed if desired, instead of push-buttons. 

vides the on/off pulse to drive the relay RLA. 
It is worth noting at this stage that the diode 

across the relay coil must be a germanium gold 
bonded type. Other .types were tried but did not 
fully suppress the back e.m.f., causing the timer to 
be re-triggered. 

The values 6f R5 and C2 determine the length of 
time the circuit remains operative. With the values 
shown it will operate for approximately 75 seconds. 
This is a long time for a car horn to 'be blowing, 

548 Practical Electronics July 1. 

boot or bonnet. The circuit is made to operate a 
relay which repeatedly switches on for three seconds 
and off for one second. This relay can in turn be 
made to operate the vehicle horn or any other 
audible warning device. 

The circuit is arranged such that the horn will 
silence after a chosen interval only uf the car door, 
boot or bonnet are properly closed again. If, how- 
ever, the door, etc. arc not closed the horn will 
continue to sound. I 

lt was thought that if the horn was made to sound 
intermittently it would attract more attention and 
save the battery and horn. With this interrupted 
sound, an intruder could not claim he had his horn 

that relay at approximately althree second on, one 
second off ratio. It must also keep doing this for 
approximately one minute 15 seconds after the door 
switch has been made, even if the door is closed 
immediately. 

If, however, the door remains open, the circuit 
must ensure that the relay will continue to operate 
at the above on/off ratio indefinitely. 

To achieve these two requirements, two of the 
now well-known 555. timers are used. Timer ICI 
(Fig. 1) is wired in the monostable mode and pro- 
vides a positive supply to timer 1C2 for approxi- 
mately one minute 15 seconds. 

Timer 1C2 is wired in the astable mode and pro- 

F 

THIS artiole describes the design and constructionCIRCUIT DESCRIPTION 
csf a circuit that can be made to give warning The circuit is required to operate a relay if any 

of an intruder opening any f your car doors, of the door switch contacts are made. and to ooerate 

rLU_D]LL3 

; 

I 

By J. HAGGIS 
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Fig. 1. Complete circuit diagram of the Car Intruder Alarm 

but if any constructor thinks it should be longer, 
he can increase the time by increasing the value of 
R5 or C2. The data .sheet for the timer states that 
the maximum value of R5 for reliable operation is 
determined by the value of the threshold current 
(IT) into pin 6 which is 0-25/AA (max). 

R5 (max) Mí 
3x025 

R5 (mm) = 1kí 

i.e. for 12V operation RS (max) = I6MOE 
Ideally R5 should be kept as small as possible. 

C2 is determined from the formula for- the time 
delay. For t = 3 mins with a value of R5 = 8M 

C2 
180 farads ='204uF. 

11 X 8 x l0. 

It is worth noting that individual tolerances of 
capacitors can 'make a mockery of calculations. 
Allow plenty of time for the capacitor to cool before 
'its timing is checked. 

Again, if desired, timer 1C2 on/off ratio can be 
altered. 

1ON = 0685 (R7 + R) x CS 
1OFF = 0-685 R8 x CS I 

where to and (OFF are in seconds when R7 and 
R8 are in ohms and C5 is in farads. Total period 
t = ION + toi. The same constraints on the choice 
of values of R7, R8 and C5 apply as given for the / 

monostable mode. 

The intruder alarm circuit wired to the 11-pin 
base 

- í- 

I 
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\Ç?® O®O® O O, 
TO PLUG-IN MODULE BASE 

Fig. 2. Layout of the components on the printed circuit board (left) and printed circuit master shown full 
size (right). Note that diode D5 is connected to pin I or 2 according to earth system, see Fig I 
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i 

C4 

I + 
R 

C6ÑI 

j'IC2 
JQj!?I - 

¡,t, ÙI.ic, II 

IA 

O., GR4I 
I 

r 
/I:/ç RLA5/ 

¡ 
( 

1D3 

+ 

1. 

Resistors Dl Green light emitting diode 
Rl 47OL R4 68ki R7 22Ok 02 ZS178 
R2 33 R5 56M R8 22Ok 03 VR12-E 12V Zener 
R3 820û R6.. 15kt 04 0A90 
All ± 5% w - 05 0A90 

Capacitors 
Cl 1OOF 15V elect C5 1OF 35V tantalum 
C2 1OF 35V tantalum C6 OO1F 
C3 OOl,F - C7 OO1iF 
C4 OO1F 

Semiconductors 
ICi TIL111 optically Coupled isolator 
lC2 555 timer IC. 
1C3 555 timer Ic. 

Miscellaneous 
RLA 6V 41O changeover contacts (R.S. Type 

912) 
Si On/off toggle switch 
S2 On/off toggle switch (see text) 
S3-S8 Miniature push-to-break switches (R.S.)r 

or reed switches and magnets (see 
text) 

il-pin module Case, 11-pin screw base, screw base 
cover (all RS.) 

- The completed alarm showing - all switches, siren and dash- 
board light emitting diode 

COMPONENTS... / 

s 

CAR - 

ALARM 

CIRCUIT BOARD 

DETAILS 

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

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


AUDIBLE WARNING DEVICE DOOR SWITCHES 

Practical Electronics July 1976 551 

Fig. 4. Wiring the unit into a cár with a negative earth system 

TO BATTERY POSTIVE 

I 

HORUS 
42 I. iPOWER\ 

.1 

*05 
I 

VEHLE HN / 

// I 

rv 
I I 

Ii 
j 

S2 SECRET SWITCH 

58 

EARTH 

The base resistor (R4) is chosen to ensure that the 
transistor is turned fully on when full light is emitted 
(rom the led. 

lt is arranged that when any door is opened 0V 
is applied to the Led. cathode causing it to 
illuminate, turning on the phototransistor. 

The negative going edge at the collector triggers 
the timer ICI. Once triggered, the output (pin 3) 
goes to + 9v. 

If the door is then closed timer ICI will remain 
in that state, providing supply voltage to 1C2, until 
its time interval is ended, pin 3 then falling to 0v. 

gives very long life. 

ARMING THE SYSTEM 
In order that the owner can Set the system and 

get out of his car the secret switch (S2) must be 
installed. This is a switch that has to be actuated 
once the owner is out of his car with all doors 
closed. It is not much use going into detail in this 
article about this switch. There is plenty of scope 
here for the ingenious. 

The trigger input, pin 2, of the 555 is very sensl- 
tive and it was found that even the shortest length 
of wire on this point gave trouble, the. main diffi- 
culty being that the timer would be re-triggered after 
the time interval. 

To avoid any trouble from the long length of wire 
required to reach the door switches, it was decided 
to isolate them from the timer by using a TILIII. 
This is an optically coupled isolator which consists 
of a light emitting diode (.l.e.d.) and photo-transistor 
in one 6pin dual-in-line package. 

The current through the led. must be limited to 
6OmA mximum. The transistor is an npn type. 

if the door were to remain open, holding the door 
contact closed, the l.e.d. would remain illuminated, 
the phototransistor collector and pin 2 remaining at 
0V. In this condition (pin 2 at 0V) the time intérval 
does not terminate, i.e. the output pin 3 remains at 
+9 volts until such time as pin 2 is returned to its 
high state. 

The voltage from a car 12V battery can rise to âs 
much as 15 volts so a 12V Zener D3 has been used 
to stabilise the voltage. 

The switch to provide power to the circuit is best 
situated well out of sight and reach. To indicate that 
the circuit is on a green l.e.d. (Dl) is used. This 

P VEHICLE H RELAY 

AUDIBLE WARNING DEVICE 

Fig. 3. WIring the unit into a car 
system. The green l.e.d. (Dl) c 

n 

the car to show that the systeni 
i audible warning device can be 
I not to use the car horns 

J, 
POSITIVE EARTH 

DOOR SWITCHES 

with a positive earth 
n be mounted inside 

I 5 in operation. The 
used if ¡t is preferred 

TO BATTERY TIVE 

VELE FuSE 

i ' 

rv 
t DI 

I vi» 
I 

POWER 

T T 
S2SECRE1 

H 
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Completed printed circuit board showing 
component layout 

CONSTRUCTION 
The circuit board ¡s housed in an Il-pin plug-in 

module case, which can then be used with a screw 
terminal, Il-pin relay base and cover. 

The circuit board measures 65cm X 41cm and 
the layout is not critical. A full size layout is given 
in Fig. 2. 

The system can be used with either. positive or 
negative earth systems. Some cars employ a horn 
relay and others switch the horn directly. In either 
case, whether it be a positive or negative earth sys- 
tem, all cars checked switched the earth side, be it 
positive or negative. 

For positive earth systems strap Terminal 7 to. 
Terminal I (Fig. 3). This puts positive (earthed) 
volts onto one of the relay contacts. For negative 
earth systems strap Terminal 7 to Terminal 2 (Fig. 
4). This puts negative (earthed) volts onto one of 
the relay contacts. 

The sysem described has. only been used on a 
horn relay system and any constructor wishing to 
switch the horns direct should check the current 
requireplents. The contacts of the relay described 
in this article are rated at five amps, 150W. 

It is essential to have a suppression, diode across 
the horn relay coil (diode D5, Fig. I). Its polarity 
must be changed according to tte earth.system, and 
again must be of the type specified. ' 
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PE 
DIGISCOPE . 

By R.W.Coles and B. Cullen 

I 

I: _Thls 
is the first of. a series of articles describing 

an experimental oscilloscope not much bigger 
in size than a logic probe with an l.e.d. display 

Y - substituting for the c.r.t. Although it lacks the 
u capability of the conventibnal instrument in both 

A I bandwidth and resolution of waveshapes, it pre- 

i 
M sents a different approach in design by replacing 
P the usual high voltage analogue circuitry, with 

1 iE 
i 

TFL logic could be used extensively to replace the 
expensive high voltage analogue circuitry used in 
conventional scopes. 
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TTL logic and interfacing with an 8 X 10 1.e.d. 
matrix. 

Of course, with an X and Y scan of a matrix 
of this density it can sometimes be difficult to 
identify the shapé of wave, this applies particu- 
larly to those with a slow rate of change. How- 
ever, familiárity with the instrument in handling 

' the controls can do much to lessen this problem. 
Pulses, step functions, etc. are relatively easy. to 
identify and measure. An excellent triggered time- 
base generator contributes a great deal in really 
positive locking. 

FRESH APPROACH 
It occurred to the writers that with modern l.e.d. 

and integrated circuit techniques, it might be pos- 
sible to design an entirely new breed of scope which 
would be small and handy for portable use, but 
which would operate from low voltages, even 
batteries. 

The display device itself was the crucial factor, 
and it was recognised from the start that it would 
not be possible to match the high definition of a 
c.r.t. Nevertheless, by using an l.e.d. matrix it 
seeemed possible that one would be able to see the 
shape of waveforms, and be able to measure their 
amplitude and frequency to a reasonable degree of 
accuracy. 

Furthermore, since a matrix display consists of a 
series of discrete points, it seemed that low cost 
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below others, so that some comparators will give 
a logk I out, others a O. The display requires a 

single row drive whose position in the column can 
be interpolated from the transition between ls and 
Os in the nine comparator outputs, and this inter- 
polation is achieved by a bank of eight EXCLUSIVE- 
OR gates, forming the RowDecoder. 

comparator switches, is ideal as a triggering signal 
for the timebase, and since each comparator 
switches at a different threshold voltage it is a 
simple matter to choose a single comparator output 
as a trigger by means of a switch. 

The chosen trigger signal is buffered by the Trig- 
ger Amplifier and then used to trigger a monostable 

554 . racticaI Electronics July 1976 

The Y Amplifier itself is of traditional form, being 
simply a linear amplifier with variable gain añd a 
high input impedance, preceded by a swithed 
attenuator. 

The output from the Y Amplifier is fed in parallel 
to nine comparator circuits which have as their 
other inputs, one of a series of nine reference volt- 
ages from the Reference Generator circuit. The 
Reference Generator is simply a chain of forward 
biased diodes so that each reference voltage differs 
from its neighbours by about 700mV. 

A typical voltage output from the, Y Amplifier 
will be above some comparator thresholds, and 

ROW DRIVERS 
The appropriate row is driven by one of eight Row 

Drivers which consist of open collector gates and 
pnp transistors which take the required row line 
up to plus 5v. The second inputs to each of eight 
open collector gates are commoned together and 
used as an overriding blanking input so that the 
display can be disabled betweeneach sweep. 

TRIGGER CIRCUIT 
The sharp transition generated when a particular 

another trigger pulse. 
The output of the Y Amplifier is compared with 

a series of reference thresholds and the result of 
this comparison decides which of the eight rows 
should be enabled at any given time. The inter- 
action of this X and Y scan results in a waveshape 
trace being plotted on the screen. At slow speeds, 
individual points of the plot can be observed; but 
at higher timebase rates the eye integrates the dis- 
play and observes what appears to.be a static plot 
of the waveform. 

Y AMPLIFIER 

External trigger requires TTL type square 
edge 

POWER SUPPLIES 
+12 volts at 60 milliamps 
-12 volts at 60 milliamps 
+5 volts at 350 milliamps 
from external mains power unit or batteries 

(35w maximum consumption) 

 Input coupling d.c., a.c., ground 

CIRCUIT Maximum input voltage (see têxt) 
. Y Shift .8 switched positions 

A block diagram of Digiscope is shown in Fig. 1.1. 
and it can be seen that at this level there are more TIMEBASE 
boxes in this design than in a traditional instrument! 

" Time/division lOOns to lOs per division in This is not as bad as it at first appears, since most of 
the boxes can be easily produced with cheap inte- 25 calibrated Steps 

grated circuits. 
The display is built up from a matrix of l.e.d.s TRIGGERING 

wired as eight rows by ten columns, so the drive cir- Trigger modes AUTO or NORM (AUTO 
cuits are required to produce eight separate Y drives, provides a reference 
and ten separate X drives. When the scope is trig- trace in the absence of 
gered the timebase circuitry causes each column to a trigger) 
be enabled in turn from left to right, the duration of 

"column Trigger slope positive or negative select- 
each enable" being determined 1,y the, time- 
base speed setting. At the end of a sweep the dis- 
niav is blanked and the timebase rests to await Trigger level seven switched steps 

with a probe attached. The major compromise made 
when choosing an led. display was in the defini- 
tion possible with only 80 data points against the 
several thousand equivalent points on a similar sized 
c.r.t. Once this compromise has been accepted, how- 
ever, the rest of the circuitry becomes much simpler 
than that of a conventional scope, and the perfor- 
mance in most other areas is equal to or better than 
that of its predecessors. Most important of all, the 
eradication of high voltages from the design makes 
the circuit easy to build using the minimum of hard- 
ware. 

DISPLAY 
80 led. matrix (8 by 10) 
Display area 15in by 11m 

AMPLIFIER 
Sensitivity l0mV to 80V per division 
Bandwidth d.c. to at least 1MHz 

coupled) 
5Hz to at least 1MHz 

coupled) 
Input impedance 1 Megohm 

(d.c. 

(a.c. 

NEW GROUND 
As finally defined, Digiscope breaks new ground 

in the oscilloscope hierarchy since it is not much 
bigger than a logic-probe, and is suitable for hand- 
held operation and the more traditional bench use 

i . SPECIFICA TION... 

I I 
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loo, to give a total range of speeds which are more 
than adequate for the job. 

The finiI timebase frequency is fed to a further 
BCD counter which forms part of the Sweep Genera- 
tor to step the matrix columns in sequence. The out- 
puts of this counter drive a four-line-to-ten-line 
decoder the purpose of which is to connect each of 

Practical Electronics July 1976 

From the oitset Digiscope was planned as a 
miniature instrument and a probe like shape was 
considered essential to the design. The main cir- 
cuitry is mounted on ,two strip board decks, one 
above the other, each measuring 7+in by 2m and 
spaced only +in apart. Because of this dense con- 
structiona layout any intending constructors should 

\ I 
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TIM EBASE 
In all, there are 24 possible timebase speeds, and 

to select all these directly, at the Timebase Oscilla- 
tor would require the switching of lots of bulky 
C/R networks. To overcome this problem, the Time- 
base Oscillator itself is restricted to only four 
switched speeds, and thus four C/R networks. Each 
of these basic frequencies is then divided down in 
a ROM programmed, two decade, BCD counter to 
arrive at one of four switch selectable rates. This 
Timebase Divider circuit divides the selected Time- 
base Oscillator frequency by 1, 2, 5, 10, 20, 50, or 

trigger. 

POWER SUPPIIES 
The power supplies required by Digiscope' are 

plus 5V at 350mA, plus 12V at 6OmA, and minus 
12V at 6OmA, a total of about 325W. The proto- 
type is at present operating with a small mains 
power unit which will be described later, but there 
is no reason why existing supplies or batteries should 
not be used if desired, providing adequate regulation 
is maintained. 

CONSTRUCTION 

CLOCK PULSES 
10,2050100,200,500 OR 1(0)0 

SIGNAL 

Fig. 1.1. Block diagram of the Diglscope 

in the Trigger Generator circuit, if the Trigger the column lines to ground in turn as the counter 
Latch is primed then the pulse from the monostable counts from O to 9. At the end of a single count 
will reset it. The output of the Trigger Latch is from O to 9 the Sweep Generator sets the Trigger 
used to enable the Timebase Oscillator which then Latch which in turn shuts off the Timebase Oscil- 
starts to generate pulses at the selected rate. lator and blanks 'the display wJile awaiting a further 
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The basic circuit of the Y Amplifier is shown in 
Fig. 1.2. There are three parts to the circuit, an input 
attenuator, a source follower, and a high gain opera- 
tional amplifier. The performance conditions re- 

quired from this circuit are as follows. 

556 

ATTENUATOR 
The attenuator 

divider giving a 
ground at the Y 
ground as far as 

is basically a switched potential 
constant i megohm resistance to 
input, but a variable resistance to . 

the amplifier' itself is concerned. 
i 

Practical Electrnics July 1976 
J 

I 

MATRIX 
The dispfay matrix is built up with the cheapest 

kind of discrete l.e.d.s on a piece of specially modi- 
fied OEl5in matrix Veroboard, and when constructed 
it forms a compact and durable sub-assembly. The 
display matrix is mounted at the rear of the case 
and viewed through a red filter. 

The case is built up from Formica sheet joined 
with Araldite, and this material proved ideal because 
of its strength combined with a thinness which made 
it possible to build a "tight" protective cladding. 

Y-AMPLIFIER EXAMINED 

provide a fine sensitivity control over the total 
range of lOmV to 80V/division. 
(e) The amplifier must have a good d.c. perfor- 
mance and a negligible output offset voltage so. 
that output signals are accurately referred to 
0v. 
(f) The a.c. performance of the amplifier should 
be as good as possible, i.e. the bandwidth 
should extend to at least 1MHz at all gain 
settings. 
(g) The inputs to the active devices must be 
protected against accidental application of over- 
voltages. 

be confident of their ability to operate in such 
miniature environments, and of course should ensure 
that their soldering irons and other tools are 
"mouse" enough for the job! - 

CONTROLS 
The large number of selector switches and con-' 

trols required on any practical scope raised serious 
problems which were solved by using di.!. switches 
made by ERG Components. These clever little 
switches are the same size as a 16 pin d.i.l. integrated 
circuit, and since they can be soldered directly onto, 
a printed circuit they avoid the bulk and tangle of 
panel mounted rotary switches. 

In alI, 23 integrated circuits are used in the 
design, 13 logic types, and 10 analogue types, all 
except the op. amp being in dual-in-line packs. 

(a) The inputs impedance must be well defined 
at i megohm, regardless of the position of any 
of the controls. 
(b) The attenuator should reduce the input sig- 
nal amplitude in four switched ranges to achieve 
sensitivities of: iOmV per division 

iOOmV per division 
1V per division 

10V per division 
with other controls in the CAL position. 
(c) The output of the amplifier must produce a 
56V peak-to-peak swing in order to completely 
fill the screen vertically. (The figure of 56V is 
arrived at by multiplying the threshold 
difference, 800mV, by the number òf thresholds 
to cover a column, 7.) 
(d) The gain of the amplifier must be variable 
in eight switched step of 1:2:3:4:5:6:7:8 to 

CA3IOO Xl 74145 Xl Switches 
zA710C X9 (8 pin) 7436 X2 DS16A 2-4 X2 

0TL935 Xl 7474 Xl DS16A l-8 X4 
74123 X2 - 7410 Xl DS16A VAR24 Xl 
74160 X3 7401 X2 (ERG Components Ltd.) 

Transistors 
2N3819 X2 Potentiometers 
Any silicon npn Xli 

1k (helical) Xl 

Any silicon pnp X8 10kL (helical) Xi 

Diodes Miscellaneous 
Silicon small signal X23 Formica 
RL5O-01 (l.e.d.$) X80 015m matrix Veroboard, b.n.c. socket 

used in the Digiscope. 

Resistors 
100e X10 1.8kg xl 
150Q Xl 22k )2 
33Oí Xl 2.7kí Xl 
560fl X2 39k) X2 
620e X18 47k X3 
82O X8 56k Xl 
lkQ X17 6BkQ Xl 
1.5kg Xl 9lk Xl 
All W 5% metal oxide miniature 

Integrated Circuits 

Capacitors 
1Okt) X3 0.laF 400V Xl 24pF 
l5kQ Xl 0lF 250V Xl lOOpF 
39kc Xl O.liF>20V X8 330pF 
100kc Xl 68pF Xl 
91Ok Xl 
1M X3 Zeners 

56v 400mw X2 
33V 400m W Xl 
91V 400mw Xl 
51V 400mw Xl 

Xl 
Xl 
Xl 

.. BULK COMPONENT LIST... 
To lake advantage of any concessions offered by Individual component lists will appear as usual 
retailers for bulk purchases we include the follow- with circuit diagrams as they occur. 
¡ng list which covers the majority of components 
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Y AMPLIFIER 
Resistors 

Rl 1MO R8 10kO R15 68kO 
R2 910kO R9 4.7k0 R16 3.okO 
R3 100kO RiO 47ko R17 2.7ko 
R4 1MO Ru 3300 R18 18kO 
R5 10kO R12 5600 R19 15kO 
R6 1MO R13 39kO R20 9.lkû 
R7 1kO R14 15kO 
All -W miniature 5% metal oxide 

Potentiometers 
VR1 10kO VR2' 1kO Helical presets 

Capacitors 
Cl 0.1F 400V C4 O.1F 250V 
C2 lOOpF C5,6 01F20V 
C3 68pF 

Semiconductors 
ICi CA3100 TR1/2 2N3819 
Di 33v 400mw Zener D2 91V 400mW Zener 

Switches 
Sia, b DS16A 2-pole 4-way 
S2 DS16A 1-pole 8-way 
S4 DS16A VAR 24 

amplifier can be deduced from the maximum sensi- 
tivity required (l0mV/div) and the full screen out- 
put swing (56V). 

5'6V Gain = X IOmV 
= 80 

The minimum gain required is 10 (from condition 
(d)). 

Switch S4 is provided to allow selection between 
ac. or d.c. coupling and a reference ground connec- 
tion, and C2 and C3 in the attenuator ensure that 
this circuit is compensated for a flat response at 
higher frequencies. R8 and DI prevent the gate of 
TRI being driven into a breakdown condition by an 
out of range input voltage while set to the more 
sensitive ranges. VRI makes it possible to use a non- 

- matchéd pair of f.e.t.s for TRi and TR2 by facili- 
tating the balancing-out of offsets due to differences 
in the f.e.t.s characteristics. VR2 makes it possible 
to set the gain precisely. 

Next month: the Timebase and Trigger Ampli- 
fier will be described 

and cause drastic shifts in the base level of the trace. 
Therefore, despite the fact that an op amp in the 
non-inverting configuration has an input impedance 
quite high enough to meet condition (a), the bias 
current problem makes it necessary to install an 
f.e.t. source follower as a buffer. 

SOURCE FOLLOWER 
The f.e.t.s have the well-known advantage of 

requiring a negligible gate current for' biasing, and 
in fact have most of the i*operties of 'a "cathode 

COMPONENTS... 

CA3100S, because it gives an excellent bandwidth 
at very low cost. This choice is certainly not the 
last word, however, and it is possible to use most op 
amps with similar specifications, including, the 
inferior 741 and NE531, both of which were used 
in the development of the Y Amplifier without com- 
ponent changes. It is to be expected that future op 
amps with a bandwidth better than the CA3IOOS 
will become available and could be substituted to 
improve the overall performance of the instrument. 

VOLTAGE GAIN 
The maximum voltage gain required from the 

Fig. 1.2. CIrcuit of Y Amplifier 

S2 

R 39Id R14 l5kfl R5 68kû R16 9kft R17 27kfl R18 18kfl R19 1-Skíl R2J 9lkfl 

The fact that the resistance to ground seen by the follower" valve circuit. The source loads of the 
non-iúverting terminal of the amplifier changes with f.e.t.s provide a similar and constant resistance to 
the attenuator setting, makes it impossible to feed ground for the bias currents ,of the two op amp 

,. the attenuator directly into an op amp since the bias inputs and therefore resolve the level shifting 
current drawn by the chip would produce a varying problem. 
input offset voltage across the attenuator resistance The operational amplifier 'chosen is the RCA 
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and can be substituted into any 
circuit in which a Zener is normally 
used. The temperature stabiliser 
will operate from any supply between 
9 and 40V and keeps the Chip tempera- 
ture at a very stable 90°C, regardless 
of ambient temperature fluctuations, 
giving the reference section a tem- 
perature co-efficient of 0002%/°C 
maximum! 

This "Super-Zener" also has a low 
slope resistance of 05 ohms, a wide 
operating current range, and a very 
low noise figure into the bargain. 
What more could you ask? 

ing irons for the season, perhaps the 
National LM1812 integrated circuit 
might persuade them to share those 
summer evenings between their two 
hobbies without conflict! 

The LM1812 looks good even to a 
land-lubber like me because it 
contains in a single 18-pin d.i.l. all the 
necessary electronics to build an 
ultrasonic sonar transceiver with a 
12W transmitter output and a ver- 
satile display drive facility. An 
ultrasonic system like this can be 
used in a boat as a fish-finding sonar 
or as a depth echo-sounderlbut with 

output noise can be an unwanted 
embarrassment. These problems are, 
however, small beer compared to 
their fundamental vice which is their 
shift of reference voltage with 
change in temperature. There isn't a 

lot you can do about this one other 
than putting the reference circuit in a 

temperature controlled oven, and of 
Course we Couldn't normally con- 
template that, or could we? 

Well, yes, now we can, because of a 

Clever new "Zener" integrated cirCuit 
from National, the LM399. The 
LM399 contains a single monolithic 
chip incorporating a Zener, an 

amplifier, and aemperature stabllised 
oven circuit all in a tiddly four lead 
T046 Can. Although on a single chip, 
the circuit breaks logically into two 
sections, the reference section and 
the temperature stabiliser, each with 
two leads, Fig. 1. - 

The reference section behaves just 
like a conventional Zener (only better!) 

TRIOGR COiL ENEGISEO MY 

MAGNET ON GISPLAY ARM 

FISH WITH CHIPS? 
Summer is with us again, and no 

doubt many readers will be turning 
their thoughts away from electronics 
and towards some nautical pursuit 
such as sea-fishing or cruising. If 
these readers have any pangs of 
remorseabout neglectingtheir solder- 

is the simple solution, but unfor- 
tunately not always a completely 
satisfactory one, because a standard 
Zener suffers from several problems 
which often require the use of extra 
components before the required 
reference can be relied upon. 

The most obvious characteristic of 
a Zener is its slope resistance (i.e. 
how much does the voltage change, 
iith change in current?) and it's true 

that modern silIcon devices have 
fairly low slope resistances, but where 
large line and load variations are 
encountered it Is often still necessary 
to add an external Op-Amp voltage 
follower to the reference circuit. 

Zeners are noisy too . . . making 
them useful as "white-noise" genera- 
tors but doubtful candidates for use 
in precision voltage regulators where 

2OOkH PIEZO 
CERAMIC TRANSDUCER 

LA 1812 

A NEON 
A ON 
A DISPLAY 
A ARM 

-I- 

REFERENCE ONLY y 

If you need to develop a stable - 
reference voltaqe, then a Zener diode NOISE REACT 

SEMICONDUCTOR 

I10 
A S Dl-445 
U DDDByR.W.COLES 
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Microprocessor Tthor 

To help fill the need for a form of microrocesso'r 
"teach-in", RCA have introduced a COSMAC Micro- 

tutor kit which is based oñ the CDPI8000 series of 
microprocessors with 256 bytes of random access 
memory. Outputs are registered on a 2-digit hexadecimal 
display and a set of eight switches is provided for 
manual inputs. 

The Microtutor is intended as an experimental/educa- 
tional system and is accompánied by a manual written 
in a language designed for people with only a basic 
electronics background. 

Practical ElectronicsJuly 1976 
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NEWS BRIEFS 
Sea Call 

WrH more than half of all 'phone calls into and out 
of Britain handled by undersea çable the speedy 

repair of cable breakdowns becomes even more impor- 
tant as even bigger complexes are brought into service 
every year. 

To help tackle this problem the first of two specially 
designed cable ships commissioned by the Post Office 
has just started service. Claimed as the World's most 
advanced cable repair ship, the Post Office cable ship 
tt'fonarcli is now fully operational and its sister ship. 
CS Iris, will be operational in the Autumn. 

As part of an exercise to gain further sea experience. 
a Royal Navy Wasp helicopter was, for the first time. 
landed on her helicopter deck whilst on the move. This 
manuyre was to test and calibrate Monarchs glide 
path indicator equipment, a device used to give the 
helicopter pilots a correct approach reading. 

Microcomputer concepts are demonstrated by sample 
programmes, which are claimed to be simple to load and 
run on the tutor. All system signals can be direotly 
observed, and an external option socket allows users to 
add their own circuits, typical examples being suggested 
in the manual. 

The tutor may also be used for prototyping COSMAC 
systems in applications which do not justify the use of 
more sophisticated programming aids. 

Further information on the CDP COSMAC Micro- 
tutor and further systems can be obtained from RCA 
Solid State-Europe. Dept PE. Sunbury-on-Thames, 
Middlesex, TWI6 7HW. 

1% 
- 

I 

suit the application, 150 to 200kHz 
being typical for echo sounding 
work. A single parallel tuned circuit 

i sets the exact frequency of operation 
of the acoutic receiver and trns- 

i mitter, keeping external components 
i to a minimum. 
i The display driver stage would 

traditionally operate a "peanut-neon' 
on the end of the motor driven 
display arm, via a step up trans- 
former, but alternative displays such 
as l.e.d.s or even c.r.t.s can be 
catered for if desired. 

necessary under these conditions to 
use a discrete component circuit to 
carry out the dirty business, leaving 
the delicate and well brought up logic 
gate at a proper distance from the 
distasteful conditions which BFY5Os 
and hairy-chested 2N3O55s can easily 
take in their stride! 

If it were just a case of slapping a 
power transistor on the gate output, 
then this type of interface wouldn't 
be too much of a headache, but of 
course power driver circuits tend to 
grow like "Topsy", requiring resistors, 

sary to get the 'load-ON" logic level 
right because the Dl-445 will operate 
from either positive or negative true 
Input levels. A fully isolated power 
diode is provided in the package for 
use as a "catching diode" when 
drivIng 'inductive loads such , as 
solenoids or relays, making it un- 
likely that any ancillary components 
would be required even with the most 
unfriendly of loads. In short, the new 
Dionics device could take a load off 
your mind! 

sounder (Fig. 2), thechip generates a 
single transmit pulse as the display 
driver motor passes a zero reference 
point the display then indicates any 
return signals received during the 
ensuing 3600 rotation, showing the 
depth to the sea-bottom or any 
obstruction. 

The output from the transmitter 
drives a piezo-ceramic transducer 
(which is also used for reception) 
via a simple auto transformer, the 
resonant frequency of the transducer 
and the transformer being chosen to 

while they fish! 

DRIVE POWER 
Ita t.t.l. or MOS logic circuit has to 

talk to the outside world, it often finds 
the conditions a bit overpowering 
out there. Nasty big mains-switching 
relays and thirsty filament bulbs make 
your average logic gate tremble at the 
knees at the thought of those high 
collector voltages, inductive spikes, 
and all those dreadful milliamps. lt is 

difficult Ioads'and didn't need a bevy 
of other components in support? 
Well, someone has, a firm called 
Dionics Inc. has taken a long look at 
the problem and has produced a 
device called the Dl-445 which offrs 
mailed-fist performance in a velvet- 
glove 8-pin mini-dip, package. 

Dlonics really did their homework 
well, because the Dl-445 will switch 
up to 125mA at 80V and can be 1rlven 
from a wide range of logic levels 
including the CMOS and t.t.l. variety. 
Not only that but it isn't even neces- 

a few extra components the LM1812 
can also be used for amplitude 
modulated diver communications 
links, and can even be used in air at 
lower frequencies in, for example, 
intruder or burglar alarms. 

In a typical role, as an echo- 

Applications for the LM1812 are 
almost endless; this is a thoroughly 
useful and intriguing new device, 
with a versatile collection of control 
and signal inputs too numerous to 
mention, a terrible temptation to all 
those who intend to give up chips 

diodes, capacitors and perhaps even 
a second transistor for level shifting 
and extra current gain. 

With problems like these, wouldn't 
it be nice if someone were to produce 
a gate-compatible power driver inte- 
grated circuit which tackled these 
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stationary position at 135 degrees for moving parts. The system main- Logic level commands are distri- 
west and will complement Satcom ¡ tains orientation during the normal buted to the spacecraft by a de- 
which is at 119 degrees west. orbital operation, adjustment of modulatr. 
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SATCOM LAUNCHES 
The RCA Satcom system began in 

1973 and has been a highly benefi- 
cial and successful system. This was 
the first of the United States own 
domestic systems and used capacity 
leased from Canada using the Aniic 
satellites. Since then there have been 
cost improvements and tariffs have 
been reduced so that voice grade 
circuits can now be rented for 
rather less than the normal terres- 
trial links. 

The second RCA Satcom 2 was 
launched on March 26th and was to 
be finally in its appointed place at 
the end of June. This will be a geo- 

CONTROL SYSTEM 
The satellite control system ¡s 

very comprehensive. The attitude 
sectioft employsa sealed high speed 
wheel at 4,000 rpm, with a separate 
earth sensor and closed loop mag- 

.netic roll control. Tie RCA stabi- 
lised attitude control system 
provides three xis control by virtue 
of its gyroscopic rigidity provided 
by the wheel and the servo exchange 
of angular momentum with the 
craft main body. The inertial 
stability permits attitude determina- 
tion by a single roll/pitch sensor of 

Ahe earth's horizon. Magnetic 
torque is used and there is no need 

selectively fired to cover spin/axis 
control in the transfer orbit as well 
as velocity control in synchronous 
orbit. The hydrazine reacts with a 
catalyst to provide the energy thrust 
from 12 engine assemblies. Main- 
tainance of the longitude position 
and equatorial orbit inclination of 
0l degrees needs 21 minutes of 
thrusting every three weeks. The 
apogee kick motor has a solid pro- 
pellant fuel and 2.000lb orbit 
transfer thrust. 

The command and telemetry 
system uses two omni antennas and 
controls Il functions. The frequen- 
cies for these are 6424GHz, a6d 
for the 'beacons 3.701 to 4.199MHz. 

VY FRANK W. HYDE 

SOLAR ENERGY 
The United States are as ambitious 
in their harnessing of the energy of 
the Sun as they were with other 
space programmes. The project 
Known as Poweisa: has a pro- 
gramme to launch up to thirty 
stations in orbit. The source of the 
scheme as reporte.d earlier in Space- 
watch is the Boeing Company. Each 
of the Powersats will give 10,000 
MW at ground level, about equal 
to two of the present maximum out- 
put stations. The ground er1aI 
would be about 8km in diameter. 

With these plans go the methods 
of launching the materials for the 
giant structures that need to be 
built in space to provide the micro- 
wave energy. The heavy lift vehicle 
needed for the task is provisionally 
caied to be some 158ft in dia- 

meter and 189ft high. The 
power required for this vehicle 
would be provided by 22 oxygen- 
hydrogen engines. - 

The second stage was powered 
by a liquid fuel engine 'which was 
gimbal mounted to suit control dur- 
ing the second stage burn. The third 
stage was spin stabilised. The sate!- 
lite first went to 140 miles height 
and then three days later with the 
aid of an "apogee lçick" motor wa 
transferred to its geostationary 
position. - 

FEED HORNS 
The fixed assei,bly of four reflec- 

tor aerials are offset for direction by 
the use of feed horns. This system 
makes for stable operation. There 
are a number of special RCA pro- 
ducts ems,loyed. One of these is 
the graphite fibre epoxy material 
for the microwave filters, the wave- 
guide sections and the antenna feeds. 

Frequency and polarisation inter- 
leaving is achieved with the separate 
channels, 24 of them, by use of the 
transponder and the four antennas. 
Each channel has a 34MHz usable 
bandwidth within a 500M1-lz 
allocation. The dielectric reflectors 
use embedded wiTes in conducting 
grids to provide cross polarisation 
isMation. This is how the 24 
channels are achieved. 

POWER AND PROPULSION 
The power system consists of two 

folded solar array panels and three 
nickel cadmium batteries. The maxi- 
mum output of the power supplies 
is 740 watts regulated at 35 volts. 
This falls to 550 watts at 35 volts 
after eight years. The batteries 
supply the power during, the two 
eclipse periods each year. The Sun 
oriented solar arrays and direct 
arrays balance the efficiency and 
weight ratio. With the main body 
of the spacecraft always aligned 
vertically, a single axis clock con- 
trolled drive shaft maintains the 
array toward the Sun. The area of 
the solar cells is 715 square feet. 
The use of distrilbuted convertors 
through the system guards against 
power supply failure in toto. There 
is one in each of the 24 tTavelling 
wave tube amplifiers. 

The propulsion system of the 
satellite is designed for the opera- 
tional life of eight years. lt carries 
21&lb of hdrazine propellant in 
four tanks. The thrusters can be 
controlled directly from thç ground 
control station. Thrusters can be 

dish aerials will be oriented to cover 
a particular section of the territory. 

The satellite weighs 2,000lb and 
when the solar panels are open the 
span is 37ft. The main body 
measures 5ft 4m X 4ft 2m X 
4ft 3m. It is a three axis stabi- 
used vehicle and has the power for 
a life of eight years with all opera- 
tions continuous: 

The satellite was launched by a 
three stage Delta launch vehicle. 
The first stage was a modified 
Douglas Thor booster using nine 
strap on solid fuel motors. The 
booster itself utilised liquid oxygen 
and liquid hydrocarbon propellant. 

loop for north/south, east/west 
rotation keeping. During a period 
of 7 minutes every three weeks this 
loop with its rate gyro will be 
energised to moduate the north! 
south station keeping thrusters and 
compensate for residual thruster 
misalignment or mismatch to 
maintain attitude control. 

For thermal control of heat 
absorption and heat rejection in 
order that the components and 
equipment stay within their 
operating limits (IO to 30 degrees 
Centigrade). space type mirrors and 
thermal insulation is employed to 
give passive contryl. 

Together the satellites will provide 
48 channels, each one capable of 
one colour transmission. 1,000 two 
way voice circuits or 64 million bits 
of data per second. Satcom 2 will 
provide facilities to Alaska, Hawaii 
and the 48 states. Each of the four 

orbit and the injection of 
manoeuvies. The pointing capability 
is ±021 degrees about roll ±030 
degrees about yaw and ±019 
degrees about pitch. 

For oientation the satellite uses 
12 hydrazine thrusters in a closed 
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45kHo -3dB. Sopply Voltage-46V. Sle-lla a loda 85mm 

Price £2120 + £170 VAT. P. & P. free 

The HY400 is l.L.P.'s Big Daddy of the range producing 240W into 41'ì! It has been 
designed for high power disco or public address applications. lt the ampiitier is to H O be used at continuous high power levels a cooling fan is recommended. The amplifier 

4OVV i 4Ç includes all the qualities of the rest of the family to lead the market as a true high 
F power hi-fidelity power module. 

FEATURES: thermal shutdown: very low distortion; load tine protection: no external component.. 
ri 

- 

h 
. APPLICATIONS: pabliC oddronn; disco; power slave; lndvxtflul. 

SPECIFICATION: Ootpot POwor-240W AUS. Into 410. Load Imnpndlnva-4-16Çl. Olitort:on-01% . 
% 

at 240w 01 lkHa. Signal/Noise RoUo-94dB. Fragoancy Rexpons.-lOHa-45kHa -3dB. Svpply Voltago 
-o45V. Inpot SensitMty-500nmV. SiZ-114 o loo a O5ermn. 

Price £2925 + £234 VAT. P. 6 P. free . t 

POWER SUPPLIES: P5U36-suitoble for twO HY3O5 £475 + Sap VAT. P, & P. free. PSUSO-suitable for two HY5O5 £620 + 
lip VAT. P. & P. tree. PSUÏO-soitable for two HY12Cs £1250 + £100 VAT. P. & P. free. PSU9O-suiIable for one HY200 
£1150 + 92p VAT. P. & P. free. PSUIBO-suitoble for two HY2005 or one HY400 £21 + £168 VAT. P. & P, treo. 

aSCHe -3dB. Sopply VOIleg.-x2SV. Siee-105 e 50e 25,em. 

Price £6'2S + lip VAT. P. & P. free 

''1 
The HY12O is the baby of t.L.P.s new high power range, designed to meet the most 

H 20 exacting requirements Including load line and thermal protection this amplifier sets - 

a new standard in modular design. 
a o FEATURES: oery low distOrt:On: Integrel he.te:nk: bed lino protoct:on: thertnel protectIon: floe 

UV VV in to nn0ctonn: no enternel Ootttponentn. ¡ 

APPLICATIONS: hl-fi: high qaIlty dieco: poblic addreen; teonitor atnpllf:er: gallo, and o,gan. 
SPECIFICATION: Inpot 5ann:tivity-5nV. Oxlput Power-dOW R.M.S. Into 8fl. LOad ltnpedonc.- 
4-16m. Olxtortlon-004% et 60W et 1kHz. S:gnalINOlao RatIO-90dB. Feeqoency Rosponse-lOHo- 
456Hz -3dB. Sopply Voltage-035V. Sien-114 esOs S5nnn. 

Price £1440 + £116 VAT. P. & P. free 

The HY200 (now Improxed to glee an output of 120 watts) has been designed to 

H yQQ stand the most rugged conditions such as disco or group while stitt retaining true 
hi-ft performance. 

i2OV into 8 ç 
FEATURES: thermal shotdown: aery 0w dintorllon: load lino protoct:OIE Integeol IroatCink; noentoenel 

- APPLICATIONS: hi-fl: d:nc0: monitor: powee'sleoe; ndcstr:el: public eddro5s. . 

SPECIFICATION: Input SOnitI5lty-500mV. Oatot Powor-120W R.M.S. Into on. Load lflrpndanco- 
- 4-16fl. Olxtortlorr-O05% at 100W at ICHO. SlgnalìNO:ue Ratio-96dB. Freqaenc Ronponse-lOHo- 

LVr3O The HY3O is an exciting New kit from l.L.P. lt features a virtually Indestructible 

H IC. with short circuit and thermal protection. The kit Consists of: IC., heatslnk, 
P.C. board, 4 resistOrs. 6 capacitOrs, mounting kit, together with easy to f011Ow 

i 5VV into 8û construction and opèrating Instructions. This amplifier is ideally suited to the 
beginner In audio who wishes to use the most up to date technology available. 
FEATURES: Conrplete kit: tow d:atOrtron: chørt. Open and thorrrrol protection: easy to build. 
APPLICATiONS: apdotin9 audio equipnront: gaiter practico enrptitier; tent Inrptilior: aadiO onciilatOr. 
SPECIFICATtON: Output Powor-ISW RUS. into 6ri. Drntortion-01% ut 15w. lepot Sensitivity- 
5WnrV. Freqcency Rorponse-lOHa-l6kHZ -3dB. 
Price £475 + 59p VAT. P. & P. free - 

'5O 
The HV50 leads i.L.P.s total integration approach to power ampiifier design. 

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

2 5AI i ,. . QÇ that lt must be one of the most reliabie and robust High Fidelity modules in the World. 
FEATURES: ow distortion: integrai heutoink: onty t:ve 000nections 7 enrp output translators: no 
eoternat Components. 
APPLICATIONS: ,n.diant power hi-ti systorns: tow power disco: guitar aotplItior. 
SPECIFICATION: Input SetrOitivity-SWnrV. Output Pownr-25W R.M.S. into eri. Load Intpwdaece-- 
4-16(1. DistortlOo-O(t4% eI 25w at lkHo. SigsllNoie Rotio-TSdB. Frequency Responne-lOHe- 

AVAILABLE 
JUNE 1976 

%LP 
'-"So 

The HY5 is a mono hybrId amplifier ideally suited for all applications. All common 
- input functions (mag Cartridge, tuner, etc.) are catered for internally, the desired H v5 function is achieved either by a multi-way switch or direct connection to the 

appropiate pins. The internal volume and tone circuits merely require connecting 
P ea p''4 to external potentiometers (not Included). The HY5 is compatible with all LP. 

power amplifiers and power supplies. To ease construction and mounting a P.C. 
connector Is supplied -4... with each pre-amplllier. 
FEATURES: Complote pro-amplifier in single pack: multi-function equ.I:sation: Ow noise: tow 
distortion: Prigh overload: two sImply Combined for Stereo. 
APPLICATIONS:.Iri-fl: mloere: disco: Quitar end organ: public ddrose. 
SPECIFICATION: lnput.-ntogrretic pick-op 3erV: ceramic pick-op OwV; tane, tOOwV: microphone 
iOwV: auxiliary 3-iOOwV: Input impedance 47kÇt 011kHz. Outputs-tape 1000W; nein output 550meV -. 
RUS. ACtive Tone Controls-treble 512dB at iOkHz: base xl2dB at 100Hz. OlstOrtlOn-0-I% 
at 1kHZ: sigflSIinOiee ratio 60dB. OverlOad-3adB on magnetic pick-up. Supply Voltage-sis-50V. 

Price t415 + 59p VAT. P. & P. free 
HY5 mounting board Bi. Up + 6p VAT. P. & P. free 

'15-24O.AT.S! 
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blister. Keeps nimble fingers working. 
From Boots and other chemists. 
No first-aid box is complete 
without Burneze. 

562 

DevelOper for nme 
Ferrc Chloride for etching 

ALL ASOVE ITEMS PLUS 8% VAT 

G. F. MILWARO, 369 Slow Rock Rood. I Po.ta9. Below Lb-SOp 
tel. 021.327 2339 Birndnqhvro 88 30R. Above EbB-Free 

Practical Electronics July 1976 

I 
soothes 
and heals 
minor 
burns 

Burneze - unique aerosol first aid - 
cools instantly, contains a 

fast-acting local anaesthetic 
p/us antihistamine to control 
swelling. lt deals with the 
lingering pain of a minor burn or 
scald and reduces the chance of a 

F.M. Tuners. 6-trefleistOr Chassis with stereo Seceder md PRICE 

LED. lniCator . 16-60 £1060 
Aircraft-b.fld ReCOloR,. Just p11cc flOut any edle. £50 £3.60 
EchO-cpranrbar (endlos tap.). Variabl, delay. 2 £3450 
Fisld-treflgth indicator,, l-250MHz 5 £330 
Stereo Aznpiiflors Complete. 3-watt, 8-ohm. £2-iS 
tO-will Amplifiers. 12 voit d.c. 3/8/15-ohm. £350 
Cirtriagos. Acne OP1O4. Cor.ssria/diisnond £1-SO 

Cartridges. Acne OP1O1. Crysr.lmeapphi,./computlble £ SC £050 
Spoals.ru. 2)/n, B ohte, SC £035 
Speakers. Car Stereo. 80655,5 wmll. in cibinert £250 
Dynamic lapa Mikea with renroto-contrOl ficility, £ LO-IO 
Crystal Tapo Recorder Mike. ' ' £040 
Crystal Mike mearla with bracket - £020 
indicatOre. 12 voit LED. In chrome banal £035 
"B.rgain Bags" 4ib cape/reei.tors/lrsnmetora.Idiodns I 

- £400 
ALA. ABOVE ITEMS PLUS 12f% VAT 

Prices In this advertisement relate to 

existing stocks only Send stumped 

addessed envelope plus lop In stamps 

for full detaila of ail these items. 

plus our complete stock list. 

Fluorescent 12-voit C.mping Llghts 
2tils, 13 watt £8 £4-IC 
I2ils, 8w,« 7 £380 

"Di.co" Typo 3-channei Flashing Light Units. Built-in mike. No 
Connection needed loamy £11-SO 

Maltimeteru-a.C. 0-1OCoV, d.c. 0-1000V, 0-bOrnA. 0150kfl - £3-SO 
/.Iuilimeters: 

s.c. 3--500V (IO rengos), d.c. 0-500V 112 ranges) 
d.c. currant 0-25pA to 0-IO amp. (IO ranges) 
Resislance 5-lOO CArne to 0-teMIS (4 rengos) £1 £1130 

Pevei Motere. 0-SOcA, 2)/n e 0)/n £2-SO 

Soidoring irons. lb wEt. Pencil bit . £125 
Sarvisol SwllCh Ciron., (with mnorkeii ' - £0.50 
Copper-clad Fibre GImes BoardI 

Single-sided. Squire fool £1.00 
Doubie-eldod. Squara foot LI-35 

"Fotoiak" Light Sansilive Sprey for printed Circuit making £130 

ZENON TUBE 15 

©I 
209 STYLE OR 0.2" NO CLIP lip6 
Y1L209 or 0.2"RED & CLIP I3p' 
GREEN LARGE/SMALL & CLIP flp' 
ORANGE LARGE/SMALL & CLIP 22p* 
ORPE2 57p* 2N5777 33p' TEC12 50p'L 

DIGITAL CLOCKS 6145316 15' 

14145314 13.39' 6145311 15' 
8Y51224 13,49' 9CM 11 

CAPACITORS 

CERAMIC 22p6-0.1u6 50V 5p. 
ELECTROLTTIC:10/50/100 uf 10 or 
25V 7P. 50V 9p.' 2*1/10V Ap. 
l000uf 25v lNp.200/500U6 Sp. 
POTENTIOMETERS LIS/LOO 169 eM 
PRESETS 6p. RESISTORS i P e, 

HEATSINES T05/L8 ip.T03 l5p. 
SWITCHES: SPST lOp.DPDT 24p. 
DIN PLUGS ALL l2p. SOCKETS 9p. 
ALI CASES: 495/ARi 5Op AB13 65p 
TRANSFORMERS bOrnA 89p e' 
lA/IA 6/12 orS2/24 £2 cocK. 
NE! AUDIBLE WARNING BLEEPER £1 

TRAMPAS FULL SPEC PAWS ALI fi 4* 

PAM A 10 MED LESS our choice 11' 
PAW B 5 741C OP AMP 8 PIN 11' 
PAW C 4 223055 £i'.D 12 SCbODIlI 
PAW E 10 AC182 d.F 25 2N3704 II 
PAK G 8 BFY51 11'.H 9 2N3819eCI 
PAM J 9 283053 41*6 40 10914 11 

NEW PAK M 4 PLASTIC 3055 90W £1 

7805 3V 1139M 88540 £1.10' 
7812 12v 1139' 148550 2VS' 11 * 

7815 19V £1.39' 88555 TIlER 41p'. 
7900 Series 13 NE556 2x" 84P 
76013 6W AP isp SESSO PLL £4.00 
C03046 89p 88561 PLL £4.00 
CA3048 £2.20 88562 PLL £4.00 
CA3054 £2 88563 £2.25 
ICL8038 £2.69' 88565 £2.50 
LM300 11.50* NE566 £1.55 
L'4301 OPi 4lp* 58567 - £2.20 
L9304 0-40V 13' 5N72741 741 2OpM 
L'-4308 Hi Do 95p' SN76660 IP 7Sp 
LM309K 5v 11.75' S576611 IF £1 

L'-4372 If £2.00 TADIOO lip '12 
5,8377 2*2! 13 TBA800 89p 
L'-4380 60745 89p TRARlO hAP 8Op 
LM381 £2 T8A820 £1.49 
LU3900 4OPO 63j' ZN414 RX 99p 

FUL 
TTL 

PEC. 5% tt 100MIX 

7400 9p' 
7401 lOp' 7476 2ip' 

7402/3 up' 7490 3iP 
74Ö4 13p' 7491 AOp' 
7405/6/7 *Sp' 7492/93 43p' 

7408/9/10 9p' 
43p' 

7413 26* 7496 68p 

7420/30 l2pM 74100 11 

7440 12* 74121 26p' 
7441 64DM 

74123 38P' 

L 
7447 67p' 74141 64p' 

L 7470 25,M 74174 11 

L 7472 22p* 
p' 

74196 dl 7473 269' 

8C109 Mp' ZTX300 6304 20p SCR's TRIACS 
aclOoc 12p* ZTX500 6504 429 1CR', TAG1/400 1A400V SOP' BC147/8/9 Sp 23706 6 708 11 

38p* lA 600V 7Op' 
BC157/8/9 l2p 202646 UJT ISP' 
BC167/8/9 l2p 202904 6 20, CSO6D 4A400V SCR ONLY 4?p' 

6C177/8/9 iMp 2N2926bP*pg 9p 
TRIAC 5C146D 106400V 11* 

RC182/3/4A&LlOp 2143053 16 
TRIAC DISCO 16A400V 11.75' 

BC212/3/4A&L12p 2543054 
DIACS:5T2 20p.RR100 25P 

BCY7O/1/2 l6p' 233055 115w ,3?p V e r o 
BDI31 A 132 39p' 233055 RCA 6Op' 
BPR88 250V 35p 203702/3/4/5 8, 

36PI03 28p'PACE CUTTER49p 

88850 : l4p 233706/7/8/9 Sp 
COPPERCLAD 0.1 PITCU VERO 

BFY5R l4p' 233710 A 11 sp 21x5" 32p' 2l"s3" 29p 

BFYO2 & 53 l4p. 203819E PET l2p "s" 37p 31x34" 32p' 

88X19/20/21 16p' 2543820 'PET 40g, 
31'xii" £1.70. 

6J2955 ¶133 iSp' 2Ñ3823E o'srr 16 34"x17" PLAIN 0,111.06' 

'lJEZSSS 89p 2543904/5/6 15, DXL BREADBOARD 6x4" £2' 

'IPU1SS PUT 49p 285457 PET 4Sp 
MJE3055 64P' 2144289 rns lip 

cmos LOGIC neri 
NEW MOTOROLA CD14533 £2.35' DALOE'FCH RESIST PEN 69p 

CD4000 iSp' CD4028 73p' 
FEC ETCH PAM 500go 89pM 
6x4" COPPER BOARD SOp' 

CD400S 169* CD4'546 £1 

CD4002 l6p* Ct)4047 ?3p' 
PCB KIT 3 ITEMS £2' 

CD4009 45p' CD4049 45p0 CASSETTE MECHANISM £9 & ASI1Z 

CD4011 lip' CD4054 94p* TOS GAS DETECTORS 3OSetcI2' 

C154013 45p' CD4OSS £1 

CD4OS6 459* C04060 909: OIL sachets 
CD4017 82p* 0)4071 lip 

QUALITY NYLON 
0)4015 82p* CD4081 17 

TOP 
WETS SPIN l2p° 0 CD4022 hip' CD4510 Il i 

CD4023 lApTM CD4S11 11.90: 14PIN 12pM16PIN 129 

CD4024 63p* CD4528 11.10* SOLDERCON PINS: 
CD4027 4SP cDiss8 62.35' 100 65p100013.50 

85 ILI8 
98V P48? $88? 44 9UC8 

WI *ERKS.SA 1KS 
8080V 8&C 0F NOT *&TISFETD 
b * 'iop uu. 

f ADD 84 VAT TO PRICES MARKED SPEC v,sL1ß!EE.cQsr 
ADD 121/, VAT TO ALL OT}R PRI ES *'rwux t.*r-n48a&E. - III IiII(1S U(L WINI$ø 

8AUTCA83I TI) 
PANG 

/'[J qJJI IC's ¿OWPRICES TRANSISTORS , 
TELEPHONC 54525 

703 NP/IF 26p MC1303 £1.47 PRICE EACH- MATCHING 201,' DIODES 
41.1. P01.1. SPEC, 709 T099 22p' 8C1310 £2.99 AC127 & 128 lOP' .TNS.BUSH SET 6P OASi & 0591 GERMANIV'4 Sp. 
01.707 COM.ANODE & 709 OIL 14 28p' 8C1312 SQ £1,50 4C176 15P TIP29 & 30 43P 194001 lASST & 1N4002 Sp$ 
DI.704 COM.CATHODE 710 OIL 14 3lp' 9C1318 £2.50 AC187 & 188 l8P TIP31 & 32 54P 194004 6p' 181007 9p' 
0.3" 0-9DP 89p.e, 723 Regui'r 4Sp 9C1330 75p P.0149 45p TIP4I 63p 194148 8 19914 SILICON Ip. 

uo J 0.6 Ca 
741 OIL 8 2OP MC1339 £1.19 4D181 & 162 33P TIP42 67p lESERS 8ZY88 400,,W 9p. 

D SPLAY £1,75. 
741 OIL 14 llp 6C1350/1/2 75p BC1O7 Np' T1P2955 99P' ZENERS ill 17P.ZDJ.oi..c1 

2015F 0-9DP £1.25. 
741 '1099 31p !4C1466 /9 £3 0C1078 lIp' T1P3055 67P 

7p'. T1543 
BRIDGE RECTIFIER 1A50 lBp 

DISCO etc STROBE 
747 29741 
748 DIt 8 

lp' 
270' 

MS'C4000 w 59p 
81536 FETOPA £2 

BC108 UJCT' 26p' 
RC1ONB 12p' 01X107/8/9 lip 

1A400V 25p. 4*100V 45p 
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'Paris. Components 
ShOw '76 
By D. Gibson 

DART1ÇIPATION by exhibitors 
I from 28 countries and well over 
1,000 stands made this year's "Paris 
Components Show" a must for most 
people in the industry. Officially 
designated the Salon international 
des Composants Electroniques, it 
drew over 72,200 visitors. 

POWER TRENDS 
From such a galaxy of products 

displayed it is difficult to single out 
individual items. However, a num- 
ber of the more interesting com- 

offered a fair share of interesting 
exhibits. One such company showed 
a 24-position slide switch rated at 
250V OlA 50Hz. They are suitable 
for direct insertion into p.c.bs and 
other switch combinations are also 
available. 

Perhaps a switch-tuned radio 
offering instantselection of up to 24 
stations without the need to fiddle 
about tuning would be a good appli- 
cation? 

A switch with a difference des- 
cribes a new relay system which 
really amounted to a do-it-yourself 
kit. The armature module is the 
basic element and this plugs into its 
allotted place in a rack. Around this 
one can add various time, contact 
and memory modules. 

Each additional module is a snap- 
on Unit and all modules butt to- 
gether offering immediate automatic 
mechanical operation without any 
need for linkage assembly. Thus one 
starts with the basic armature 
assembly module and then adds 

lt incorporates an elapsed time indi- 
- _--------- ' cator in which a drop of clear liquid 

- - moves through a mercury-filled 
capillary tube at a constant rate 
established by a fixed electric cur- 
rent through the tube. 

- L . 

s 

q I- 

2 

- i!! 
j-r i . . 

This clear liquid "dot is used as 
a lens to focus light from a built-in 
illuminator on to one or other of a 
pair of photo-sensitive sensors. The 
light is initially directed on one of 
the sensors, which is conductive, 
closing its associated load circuit. At 
the end of the cycle the control 
"dot" shifts the light to the other 
sensor, causing it to become conduc- 

- . tive, and the first sensor to switch 
"open". Clearly a design which re- 
quired a spot of pure genius. 

FREMOV COMNECTIOM 
- With over 575 foreign exhibitors 

-.'L.... 
. there was no shortage of ideas from 

overseas. But the French. too. 
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ponents and equipments do give 
useful food for thought. For ex- 
ample, the transistor sounding the 
death knell for valves did not sound 
so convincing a statement' when 
examining a millimeter tube caabIe 
of delivering 1,000W at 40GHz. 
rhat power is for the c.w. mode; if 
pulsed, the tube gives 10,000W at 
95GHz! It also has a life of many 
thousands of hours. 

lt would, of course, be foolish to 
knock" transistors in terms of 

power since they have become estab- 
lished in many applications of lower 
dissipation. One such component 
shown, was housed in an innocent 
[083 package and was rated at 
350w at up to 50kHz. Not in the 
gigahertz range but still quite good 
enough to convert many a treasured 
hi fi speaker into an audio fuse. 

Doubtless such deviçes will be a 
useful addition to the armoury of 

- pop groups where such specifications 
will be loudly acclaimed-very 
loudly. 

The TAD2002 O watt amplifier 

LACK OF SUPPORT 

In the lower power audio range 
interest wa aroused in the 
TDA2002. Basically a class-B audio 
amplifier it has been specifically de- 
signed for car radios and gives 8W 
into a 2i load Perhaps the most 
striking thing about it is the marked 
lack of discrete supporting com- 
ponents required to form the com- 
plete amplifier; four capacitors and 
two resistors. 

It would appear to be a useful 
component for simple record player 
amplifiers, modulators for amateur 
uses and many other applications. 

SPOTLIOIIT 

Transistors with impressive power 
ratings were not the only items of 
interest. Indeed, a device described 
as an electro-optic timing switch 
proved to be positively intriguing. 

sucn mooules as are requirea Tor me 
system desired. 

TRANSFORMATION 

A transformer designed for tele- 
vision sets hardly seems an item to 
cause much interest, and yet one 
company from Belgium described 

Jean Renaud multiway slide switches 
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For one German exhibitor it was 
the contact breaker which was the 
focus of attention. The idea is to do 
away with nasty physical metal 
switching contacts which get dirty, 
pit and wear. This company is trying 
opto electronics as a possible solu- 
tion. The second objective is to tie 
this in with transistorised ignition. 

base my lead to acoustic disturb- 
ances. The new remote control 
system offers up to 31 control func- 
tions and employs binary coding to 
keep peripheral outlay to a mini- 
mum. 

Transmitted commands are 
selected by an 8 X 4 button matrix 
arranged on the transmitter. The 

plies, valves which give 500,000W 
and tiny variable capacitors which 
measure only 19mm in diameter. 

Perhaps the most staggering 
thought is that all these new things 
will be old by next year when, of 
course, there will be the 1977 Salon 
International des Composants Élec- 
troniques. 
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each head should drill a hole in the 
x and y axis. Many thdusands of 
holes can be automatically drilled in 
this way with an accuracy of typi- 
cally... ±001mm. Some of these 
multi-head equipments also allow 
for an automatic change of drill. 

A 8000 START 

Very few areas o application 
escaped attention at this exhibition. 
The automotive market is oñe ex- 
ample where electronics manufac- 
turers and designers are cultivating 
an increasing interest. 

"Do-It-yourself' relay syctem modules 

REDS IN CONTROL 

With ultrasonics making some 
headway in remote control for 
things like television receivers it 
would seem that such a system 
would develop from strength to 
strength. But no-there's a rival: 
and a serious one, too. It's our old 
friend infra red coming up fast off 
the rails with a challenge which just 
cannot be taken lightly. 

Ultrasonic waves have a disadvan- 
tage that harmonics of the line time- 

for one still uses them, or rather 
more sophisticated versions. One 
such beasty gives a very bright 
(10,000 foot candles), line trace- 
2,000 t.v. lines. 

lt is employed to project dynanuc 
images on to a screen of several 
metres square. Multi-coloured 
images are produced by super- 
imposing the images from a num- 
ber of tubes each with its own par- 
ticular colour phosphor. 

These are just a handful of the 
many items shown at the Paris 
show. Space available allows bttt 
brief mention of midget power sup- 

MO Ill-DEAD 

This year's show covered 2S,000 
square metres and would have been 
even bigger if the section dealing 
with measuring instruments had 
been included. However, this was 
left out because another exhibition 
in Paris was mainly devoted to this 
specific area. This did not mean 
that no instruments were present and 
many of these were included in the 
electronics production area. 

Here, such items as multi-head 
p.c.b. drilling machines were dis- 
played. These were controlled by a 
paper tape which dictated where 

While development is still going 
on, figures and results to date show 
that this company is off to a good 
start1 

-:i4 !- 
completely dark room and still finds 
that the tube can resolve the scene 
There is something unnerving about 
it all-makes undressing in the dark 
a bit silly. 

A French company displayed one 
such tube which has a sensitivity 
comparable to that of photographic 
film rated at 100,000 ASA. For the 
non-photographic reader this theans 
that scenes with an illumination as 
low as one hundred thousandth of a 
lux can be televised at 25 images per 
second (a normal broadcast stan- 
dard) with a resolution of over 700 
t.v. lines per image. 

Remember the early projection 
television tubes? Well, the military 

ning stage power requirements, this 
transformer also provides supplies 
to the set's hf. and If. stages as 
well as for the picture tubes heater 
vojtage. 

This could be the start of a trend 
(certainly in Europe) 'to use 
switched-mode power suppliés in 
entertainment-type equipment. 

In this kind of supply, the mains 
is taken directly to rectifier(s) and 
used to power switching semicon- 
ductot's which feed a smaller, usually 
ferrite transformer. The ac. voltage. 
now at very much higher frequency. 
is rectified and smoothed and fed 
out as a source of d.c. voltage. The 
smoothing components can be very 
much smaller since the frequency is 
very much higher. A dramatic de- 

crease in size is possible using this 
technique. 

The latter approach permits currents 
exceeding 8A which, together with 
reverse voltages of over 400V are 
superior to conventional systems. 

The total system concept features 
a light barrier installed in the distri- 
butor comprising a l.e.d. functioning 
as a transmitter and a photosensitive 
transistor as a receiver. In the 3mm 
long infra red optical path a slotted 
cap rotates on 'the distributor shaft 
and allows a light beam to pass at 
the firing point. The make/break 
ratio determining the cut-in period 
of 'the primary circuit depends upon 
the, slot width, The light from the 
phototransistor is amplified and 
directly acts upon the firing 'tran- 
sistor (a power darlington type) into 
whose emitter-collector circuit the 
primary winding of the ignition coil 
is collected. 

receiver contains the interpreting 
circuit and three storages for ana- 
logue functions such as' sound, 
colour saturation, brightness, with 
the associated analogue-to-digital 
converters. 

ON THE LIGHT SlOE 

An impressive sight on one stand 
was a lone battery. It has a shelf 
life of ten years and during that 
time can be relied u'pon to provide a 
minimum of 30 hours power. Useful 
for applications such as battery- 
powered burglar alarms or emer- 
gency torches it also featured 
elsewhere in a complete flashlight. 
which was claimed to function 
happily from -5YC to +7YC. 

Low level light tubes are always 
impressive but when one enters a 

just such an item as innovative. lt 
has been designed for switched 
mode power supplies and has the 
useful advantage of offering regu- 
lated secondary voltages. This 
means that many of the regulated 
voltages which were previously 
taken from the, line scanning stage 
can now be derived from 'the 
switched-mode supply circuit. 

An added benefit is that scanning 
stage power requirements are re- 
duced and circuit reliability is 
improved. Apart from meeting scan- 

i 

Some vision-phone e. 
(Visiophone) 
equipment on 
show. . . 

Quite clearly - - , ------ - 
aTele-phone! 
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We bOca notended and 00000 eOCitIflg 

- NEW SHOWROOM now stock, at our Went Road Proteinen 
BI-PRE-PAK CATALOGUE 
plus Summer Spocrui 011er hot for component 

TERMS OF BUSINESS: ntIJll0oe Sand luego tOp SAE for trae Copy. 

VAT at l2% soot be addod to Iot& eolo. of order 000ept tor Item. m.rk.dor (0%) mOon - - 
VAT I to bi odd.d .10%. No VAT on onors000 ordoro. POST & PACKING add 30p for UK TO STIRLING SOUND (BI-PRE-PAK LTD) 220/222 WEST ROAD, 
ord.,. unless marked Othirwise. Minimum mail ardOr .cc.pt.bI.-t1. On.r.... orders, 
add £1 for poitag. Any dInerosO. wIll b. cr.dlt.d or charged. PRICES sablant to .ISar.tlon WESTCLIFFONSEA, ESSEX SSO DDE 
without notice. AVAILABILITY. All Item. e.11ebt. St tIm, at gaina to pr... when .n.ry 
flort Is mad. to insure CorreCtn155 of Information. 

Pleas, send ........................................................................... 
Order your Stirling Sound products from I 

. 

............... J ............ 

Inc. V.A.T . 
which enclose 

I 
CoReq No 8209)9 NAME 

222 224 WEST ROAD,WESTCLIFFONSEA. ESSEX SSO 9DF. I 
.................................................................................... 

TELEPHONE: SOUTHEND(0702)46344 
ADDRESS..................................................................... PE7C 

Make cheques/money orders payable to BI-Pre-Pak Ltd - - - - - - - - - - 

Toner front end. Geared cariObin toning. 88-IOOMHO. LUI AF.C. faCility 

SS202 IF. amp A matar arrdOr A.F.C. Can be COnneCted (e'an 

S5203 Sioreo decoder for ace wit h SS2OI ar SS202 or any 
0VodF.M. terrer. A LED, beacon rrmoy be ttaChod 

AA 
. UU 

£2 65 

£385 

Made to serve for years 

SS312 12V/lA £3.75* 

SS318 18v/lA £4 15* 
CONTROL UNITS SS324 24V/lA £4.60* 

SS100 
010mo, w 15dB Cat and 

£1 P60. SS334 34V/2A . £5 .20* 

SS1O1 tOno ContrOIdomoiIS 
pa.. radto and ape wIth poosice 

SS102 
reo pmm with R.I.A.A. odoaLsotion. ma54 -° 

£1 :60 

£225 

SS345 45V/3A £6 .25* 

Add 5Op for P. & P. any model 

,.ct?rotnth. tn.k.,. .,td obtainabl, only 

Stirling Soand predonI, amo desIgned by prOfeionai 
Ceperis and mido in oar own factory. They Orn diefri- 
bated eociasivoiy,throagh Bi-Pre-Pak Ltd. 

POWER STAB I LISE R . 

S SO . Add thO tO YOtIr aertibilised slIpply tO obtain a alnadO dj,0 
working collage trote 12 to 50V for year Iodio Oyslern. .0 ¿.t 
workbenCh, etC. Money caving and very reliabin 

Made In our own factory In Essex and oid direct + 8% VAT velue tor the price. 

Build and save wîthStirling Sound 
Basic modules for building up to a Stereo Tuner-Amp 

POWER AMPS 
with current short. 

£1 75 SS1O3 ion2thernhirp;oVctiofl 

SS1 03-3 
Stev version ei SS1Ø3 using two SL60745 l.C.t with date. £3 25 

SS1 05 5 watt eniplilier to ren front 12V. £2 . 25 

SS1 lo Similar io 55105 bet wore powertel giving lOW Into hets. 
. 75 

Mk.3 

SS1 20 20 watt wedel, when esca with 34V into hohnis £325 
(SS1O5. SSll0. SS120, all 3 e 2 X ln.) 

Mk.3 

SS1 25 Osee, high lidolity ewtp. with only 005% dIstortion at £500 oil levcln For 50V opnr.Son. 25W R.M.S vet 

TUNING 

Stirling 

F 

Sound 

os e rom 
Not only do these excellent power Pechs stand up 
unflinchingly to hard work-lncl5slon of a taC, on 
point et aroend 13-15v adds to their usefulnesS end 
once again price and value are outstanding. 

UNIT 1-Pre-Arnp/Control 
SUPERB VALUE Stereo Model 

-1, AT 
£7'80 

control circuitry 
With active tone 

UNIT I, latest addition in the Stirling 
Sound range of realistically priced 
constructional modules is going to inpat nonsitioitrj-sOnrv.'adiastsbie 
assure many many more constructors Bans control-200n,V for 5OnrV in 
of obtaining quality where price has S Buns control- s t5dB at 3OHa 

prevented it before. UNIT I offers full S Treble control- ol5dB at lOCHa 

stereo facilities, is guaranteed and S Balanc, control; colame control; tin spindles 

easy lo connect up. OPerStinQ collage-10-16V 

More Power-Less VAT! 

SS14O Mk. 3 
Power Amp 

flow with 
built-in 
output 

capacitor 
Built for 40 wa 

hard work R.M.S 
Resulting from research and develop- Into 4Ç1 ment, the Mk. 3 version of thIs most 
popular power amp. now includes 

L 3 95 
built-in output capacitor with improved 
stability under severest working condi- 
tions. Greatly used for PA., disco and 
sImilar work, SSI4O offers fantastic 

FROM BI-PRE-PAK 

Stîriînt Scund' IDrcducts 
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Features: 07 Inch High Digits Variable Intensity 24-hour Alarm 5-minute Repeating, Snooze Alarm Alarm Set 

Indicator Snooze indicator Pulsing Second Indicator Power Interrupt indicator Aiarm Cancel Featur.s-Tllt Operation 
Alarm Tone Output A.M-P.M. indicator 

Size: 130mm X 90mm X 95mm. weight: lOoz. Power supply: 110v ac. ±10% 60Hz; 230v s.c. ±10% 50Hz. 

Manufactured to high standards bya majorAmerican electronics Corporation, 
this superbly styled solid-state timepiece is made available to all readers fully - 

guaranteed. Please send D etectronic.ciocks as illustrated. I enclose 
I cheque D postal order D money Order D for £1402 which 

Free triai In your home-Try Out the clock in your home. lt digital time 'snot Includes P. & P t 

for you return it in original condition within 10 days snd weit refund your 
moneywithout question. Name ............................................................................ 

TIME MICROELECTRONICS Address ....................................................................... 

T Brighton Hill Parade, Basingstoke, Hants 

RG2211EH. Signature ..................................................................... 

with oloirm Ond snooze kotutes 

. 
i :' c c SPEC/A L OFFER 

J £12.48. 
Plus 99 VAT 

8 watt-12v--FlUoresCent light, suitable for 
tents, caravans, houses, boats & secondary 
lighting for tactorias. hotels. etc. 
12-8 watt-E390 + 35p p. & p. BuIlt tip- 
£490 + 35p p. & p. 
21-13 watt-E4'20 + 52p p. & p. Built up- 
EStO + 52p p. & p. 

TRANSFORMERS & COILS 
Both high caluma & smalt order capacity 
acalIa ble. 
Special otter. Miniature mains transformer 
6-0-So-OVA--Isp plus lOp p. & 

TRADE & EXPORT ENQUIRIES WELCOMED 

bookend case, silk screened front panel & further economy and fewer plug U 
problems. Fitting time when built knobs. £4730 nd. VAT & & 
5 minutes approx. Please state 

The bookend Case, l.C.s & semiconductors, P.C. whether positive or negative earth. 
board, Transformer, etc. may be purchased separ- Trade and export enquiries wel- 
ately if desired. Send SAE. forfurther information comed. . 

INSTRUMENT CASES 
Bookend Amplifier and attractive styled Instrument 
Cases available. Send S. and A. envelope for Price 
Liit. 

ASTRO ELECTRONICS 
Spring Bank Road, West Park 

Chesterfield. ai 

from your 12e car battery. 20 + 20 Watts r.m.s. into 8 ohm load. Distor- ASTRO IGNITION SYSTEM I 

Ui240v-50Hz 25 watt-0475 300 watt (240)-02645 
j 40 watt-Oa27 400 watt (12o)-039'05 tion less than O01% 100Hz-10kHz. Frequency Complete kit, of parts for thIs r 

lUI 
I 

75 watt-01203 500 watt (24o)-04018 
I 

150 watt-C2127 lkW(50o(.-U2700 response ±1dB 20 Hz to 20 kHz. Hum level 
proven and tested system £1045 1.1 

UI 300watt(12o)-03303 I5kW(I10)-C14QtO vIrtually nil with volume full on. 
md. VAT. Ready builtwithonlytwo 

JJ Alt above invertors are In kit form but may Connections to alter £1375 mcl. I I 

I 
be purchased buitt up ¡n metal case & ready This is a power amplifier of superb quality VAT. Thousands have Used thIs lui 

i 

lUI 
for use. Price fist sent on receipt of s.e.c. 
Prices include post & packing. Incorporating the very latest design features. system both home and abroad. lui 

P.W.AUTOMATIC EMERGENCY Professional hi-fi enthusiasts have classed it 
Consider these advantages more 

SUPPLY power, faster acceleration, fuel I I 

i1 240v-50HZ-150 watt Invertor with built in as fantastic and real value .for money. The economy, excellent cold starting. lui 

lui 
j 

I 

battery charger. In event of power failure 
switches Oser automatically from battery CCT incorporates a low flux transformer and smoother running, no cont.òct 

I 
I 

tUI 

lui 
i 

charging to invertor Operation. Cct. as 
appeared in Dec. 72 P.W. Complete kit of inputs for disc, tape, tuner, etc. breaker burning. Also because of 

+ £1 .,7o. & 
. 

the high energy spark, the fuel 
iiparts(eecludlngmoter)02450 FLUORESCENT LIGHT INVERTOR KIT Complete kit of parts including slim line mixturecanbemadeweakergiving lui 

 ... I 

INVERTORS P.E. ORION STEREO ASTRO IGNITION 
AMPLIFIER . 1.. '. 

I - - - - - 

3 
e 

L.___._____ - 
-t b*OO - 
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and the DMM7A, a 3 digit d.v.m. with a lOA measuring 
capability on both ac. and d.c. 

Claiming a world scoop B & K Labs showed their 2131 
Digital Frequency Analyser designed to measure and 
display octave and third octave spectra in real time with 
outputs available to analogue or digital peripherals. 

The Moles 4130 series of d.i.L switches 

New from Molex Electronics was tFe 4130 series of 
multi-position d.i.l. binary option selection switches. 
Designed for mounting onto a p.c.b. they feature single 
and ganged lever action with upto ten discrete channels. 

Practical Electronics also had a static display of projects 
past, present and future. 

Telequipment D32 dual-trace 10MHz baIt erymains 'scope 

:- t'.) 

I-r .,j1 
E 

Prminently figured was the Tektronix TMS 500 series of 
test and measurement modules. These represent single 
function instruments which readily combine to form a 

console sharing a common power rail. Over 30 of these 
plug-in modules make up the series. 

Other new scopes seen were the Dynamco 7500, a dual- 
trace portable instrument with a vertical sensitivity of 
lOmV/division over a 40MHz bandwidth and the 0S4000 
digital oscilloscope, the star of the Gould Advance range 
which combines a conventional 10MHz scope performance 
with a digital memory system capable of storing signals up 
to 450kHz. An output module is incorporated which pro- 
cesses the contents of the digital memory to provide a 
hard copy output for use with a chart recorder. 

Other new Gould Advance products were the SG200 
seven range signal generator covering 160kHz to 230MHZ 

contribution with their range of "Transistek" modular 
instrument cases. Totalling 25 models in eight different 
styles, colours and sizes, they are of low cost and profes- 
sional standard. Supporttrays and aluminium are available 
for components and p.c.b.s. 

The lmhof-Bedco display also included a new range of 
plastic boxes, called IMboxes, all of which had integral 
slots for accepting p.c.b.s. 

PASSIVE COMPONENTS 
Departing from the traditional toroid shape and showing 

a significant cost-saving, Reading Windings introduced a 
"square toroid" range of transformers. Aimed at the 
audio and instrumentation market, the output power range 
extends through 5-120V4 offering high.efficiency with low 
radiation. 

room there was plenty to ttract and interest particua!ly 
in the way of new items. 

INSTRUMENTS 
Not least in today's increasingly bewilderiñg world of 

electronics is the mass of test and measuring equipment 
available. In this area, synonymóus with technical excel- 
lence, but at a price, is Tektronix who lso market under 
the Telequipment name. 

On display was a couple of portable diagnostic aids to 
the TV serviceman; the Telequipment D32, a dual-trace 
10MHz oscilloscope and the S22, a single trace 5MHz 
model. Both of these are extremely compact, .weig hing 
just bib with a relatively large screen area in relation to 
control fascia. Operation can be from mains or re- 
charaeahle battpries. 

triple op amp which draws only 50A from a 1V supply. 
Among the Mullard items were the new range of Locmos 

i.c.s, which now total 70, microprocessors and the recently 
introduced field programmable logic arrays. 

Making its UK debut for Plessey was the SP75OB high 
speed comparator which is claimed to be the world's 
fastest. Also on show by Plessey Traffic and Instrumen- 
tation was their VISTA scanning system designed to 
check p.c.b.s for defects after screen printing anØ plating. 

CASES 
About a decade ago lunch-boxes were a modish con- 

tamer for constructors' projects. With the enormous 
variety of metal and plastic cases both in colour and 
geometry there. is no excuse for tatty containerisation. 
Lektrokit, a name familiar to all constructors, made a new 

ByG.Godbo - .1' 

IT seems as if we can add another trade show to 
I Spring 'walkabout" on the evidence of attendancE 
Park Lane's Grosvenor House where more than 160 c 
panies had stands for the All-Electronics Show during 
three days-i 3th to 15th April. 

In the arand surroundinas of the Great Room and B 

SEMICONDUCTORS 
Last year the Philips giant absorbed Signetics and as a 

result of this it seemed rather strange to see the names 
Mullard and Signetics sharing stands. 

Amongst the broad range of i.c.s and J.e.t.s on display 
the was the MOSPOWER VMP-1. This rather remarkable 

at f.e.t. has a power rating of 35W with maximum allowable 
Dm- current of 2A. The breakdown is 60V and the drive current 
the is nanoamps. This growth area will represent a serious 

challenge to traditional bipolar devices particularly in high 
all- speed power switching. Signetics also displayed a 150jW 

a °The Ail-Electroniés Show 
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second and final i.f.t. T2 connected to pin IO, has 
the detector Dl, i.f. filter R3, C12, C13, and detector 
load R6, connected to the if. secondary. The a.g.c. 
reference voltage is connected to pin 15 by R4 whilst 
C14,.C15 are a further if. filter. The delayed a.g.c. 
is controlled by RS, CII, both values being adjus- 
table to suit the delay required. lt is important that 
C16 is included, since R6 is above ground potential. 
An 'S meter' can be connected across R6 if required 
for this purpose, pins have been included on the 
board. 

frequencies 

Channel 
Colour 

Transmitter Receiver 

MHz IF. 455kHz IF. 485kHz 
i Brown 26995 26540 26530 

Red 27045 26590 26580 
Orange 27095 26640 26630 
Yellow 27145 26690 26680 
Green 27195 26740 26730 
Blue 27245 26790 26780 

568 Practical Electronics July 1976, 

although the author has found the best performance 
to be at 9v, using the crystal oscillator circuit as 
shown in Fig. 7. 

CIRCUIT DESCRIPTION 
From the circuit shown in Fig. 7, it will be seen 

that Li, C3 are a tuned circuit to the received r.f. 
signal, L2, C4 coupling the r.f. amp to pin I. RI is 
the untuned load of the r.f. amplifier with C5 coup- 
ling to the mixer stage at pin 4. The external compo- 
nents of the oscillator L3, L4, C7 and the crystal 
are connected to pins 6 and 7. The mixer output is 
coupled to the if. input pin 13 by C8 añd TI. The 

CRYSTAL OSCILLATOR 
For those not familiar with the channels used for 

radio control in the 27MHz band, a table has been 
included which may be of some use (Table I). 

The Toko transformers Ti and T2 are for an 
intermediate frequency of 455/470kHz. 

Table i 

The colour codes used for different crystal 

By J. D. WÑITELEY. 

PART 2 Receiver, InterfaCe & Decoder 
THE receiver section of .the systèm is both sensitive 

and selective and has been designed for use with 
the transmitter described last month, which operates 
at around 27M Hz (dependent on crystal; see later). 

It is a very stable crystal controlled superhet 
based on the TBA65 I integrated circuit which is a 
complete radio including r.f. amplifier, oscillator, and 
if. amplifier. The package of the TBA65I is unusual 
since it is a 16-pin quad-in-line, sockets being difficult 
to obtain. 

The manufacturer's data gives a maximum operat- 
ing frequency of the oscillator of 30MHz and the 
receiver can be operated from a supply of 45-16V, 

., 
':- - 

f. . . 

f. . . . / 

I iPrOportional fl Z. ( 

RA O CONTROL 
W 

lIJE 

r 

L 

IJ*_ 
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I 

Street, Brentwood, Essex CM14 4RH 
I 

Fig. 8.P.C.B. master and component layout of the rver 
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C12 0'01F plastic or paper 
C13 001F plastic or paper 
C14 0'l1zF plastic or paper 
C15 01F plastic or paper 
C16 0i1zF plastic or paper 
Cil 401zF 25V elect. 

Semi conducto rs 
*1Cl TBA651 Dl OA 90 

Inductors, transformers 
Li 13 turns 5mm dia, former 28 s.w.g. 
L2 4 turns 5mm dia. former 28 s.w.g. 
L3 1-5H r.f. choke 
L4 80H r.f. choke 

T1 Toko YRCS 11098 AC2 455kHz (ist if.) 
T2 Toko YHCS 11100 AC2 455kHz (3rd if.) 

Miscellaneous 
XL1 27MHz RIC band selected to suit 

transmitter XLi 
Aladdin 5 mm coil former 
Printed circuit board (6Ox8Omm) 

and p.c.b. pins 
The if, transformers and ic. may be 
obtained from Ambit International, 37 High 

!1iE 
L3 

CR2 
-1_J- S 0V 

R6 t\. 

@a: co A 

COMPONENTS... 
Resistors 

Rl i 5kû R3 i 5kc R5 33kÇ 
R2 150û R4 33O R6 iOkû 
All resistors W 5% carbon 

Capacitors - 

Cl 1OF 25V elect. 
C2 22pF ceramic 
C3 22pF ceramic 
C4 lOnF ceramic 
C5 lnFceramic 
C6 lOF 3V elect. 
Cl 47pF ceramic 
C8 mF ceramic 
C9 OlF plastic or paper 
Cb OlF plastic or paper 
Cii 1OOF 6V elect. 

Oo 

: 

..: : 

(RECEIVER 
R2 15011 

D 
+5V 

Rl 
017 lOuF TO___________ 

AERLAL lOpF i SkIS 

ClOOi)JF 
l5kfl ida 

OOlpF 

C2 T 
RB lOkfl. 

Lt CI. 11h4 ii B 

ca 
22pF 

2 0ipF 
lOnFI 

L2 TBA6SI 

-F 
bdiLi Oi)JF CtS 

0 l F 

16 _L3 af 14 

t'1 C6'lOVF CB 
' 0101 Cll 

J L 
22pF JF 

Fig. 7. Circuit diagram. LT T 
'S METER COMPTS. 

of the receiver section ___ _TXL1T_ILL _______ 0v 
p 
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First examine the p.c.b. for any poor soldered 
connections and short circuits between the copper. 
Next connect a 9V battery via a multimeter and 
measuEe the current taken by the receiver; this 

seldom satisfactory. 
The component layout and p.c.b. master are given 

in Fig. 11. 

conti,,ued on pages 572 and 582 
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The bottom coil LI is first wound by putting a 
few turns of wire around nail I at A, then winding 
13 turns on to the former in a clockwise direction, 
but leaving a space at the bottom of 2mm to enable 
the former to fit in the hole in the p.c.b. 

When 13 turns have been wound, finish the wiie 
on nail 1 at B. The other winding is done in a similar 
way, then the ends on the coil are secured with a 
suitable glue and when dry the wires cut at the nail 
ends. 

TESTING AND ALIGNMENT 

signal pulse goes negative and the cut off point of 
TRI is passed, the Schmitt resets quickly and TR4 
is again switched on. 

The net result of this fast switching is to produce 
an output very similar to that of the transmitted 
pulse train. 

CONSTRUCTION 
The p.c.b. design for the circuit described above 

requires a piece of board measuring 44mm X 
42mm with all resistors watt and BCIO8 transistors 
for TR I-TR4. Pins were used for wire take off 
points as soldering to the copper board with wire is 

Fig. 9. Winding jig for LI and U 

COIL WINDING DETAILS 
If difficulty is found in obtaining the two r.f. 

chokes then they can be wound as follows: for L3 
wind 30 turns of 40 s.w.g. enamelled copper wire 
on to a W bOil resistor and for L4 wind 250 turns 
of the same gauge on to another 10011 resistor. 

The coil winding details for Li and L2 are shown 
in Fig. 9. A piece of wood 15mm X 50mm X 
100mm and three 50mm nails are assembled as 
shown. 

tude-both these features being important with any 
rrL equipment as it requires a fast rise time pulse 
for correct operation. 

CIRCUIT DESCRIPTION 
The circuit diagram is given in Fig. 10. 
The signal from the receiver is fed to the base of 

TRI which is unbiased and is held cut off by R7. 
A positive going pulse switches on TRI which un- 
batches TR2 (being half a Schmitt trigger) while TR3 
(the other half) switches on. 

The emitter follower TR4 switches off due to TR3 
collector falling to a low positive potential. When the 

20 08 1,000 

50 10 1,500 

70 15 
carrier ofT 01 15 (noise) 

TTL INTERFACE 
The interface unit is necessary for two reasons. 

first it reshapes the pulses that have been distorted 
in the receiver due to LIC circuits and bandwidth 
limitation and secondly it presents to the TTL 
circuitry a pulse of the correct polarity and ampli- 

coils first-details will be shown later. 
All the components are next assembled on the 

board and soldered using a fine tipped iron and thin 
gauge solder, then the j.c. can be fitted and soldered, 
taking the usual care as with all semiconductor 
devices. 

Table 2 

Sensitivities and meter/'scope measurements 
obtained when receiver is tested with a signal 

generator 

Signal 
Generator Voltmeter L.F. on 'scope 

V (Modulation 80%) mV 
10 02 65 
18 , 05 

THE PRINTED CIRCUIT BOARD 
The circuit is first drawn on a piece of single 

sided p.c.b. (60mm X 80mm) using a p.c.b. marker 
pen. The surplus copper is then removed by immers- 
ing the board in etchant and then the holes drilled 
using a No. 59 drill. 

The base is removed from the 5mm coil former 
using a fine toothed saw and a 5mm hole drilled in 
the p.c.b. as in Fig. 8, a small round file will be 
found useful in opening out the hole to the required 
size so that the former is a good fit. Do not fit the 
coil former at this stage as it is better to wind the 

should be about lOmA. Remove the multimeter and 
connect it to points A-B on the receiver with a low 
d.c. voltage range selected. 

Remove the aerial from the transmitter and switch 
it on at a distance of a few feet from the receiver. 
Now adjust the core of T2 for maximum reading on 
the meter and then adjust TI in a similar way. 
Repeat the operation to ensure maximum output. 

The core in Ll/L2 can now be adjusted for maxi- 
mum reading on the multimeter. 

If a signal generator is used, then typical figures 
for sensitivity are as shown in Table 2. 
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Fîii 
R 

Fig. Il. Component layout and pc.b. master for the interface section 

COMPONENTS... 
TTI. INTERFACE 

Resistors 
Rl 33k 
R8 1OOkí 
R9 47kû 
RiO 27kû 
Ru 15ko 
R12 47kí 
R13 1k1) 
R14 5-6kí 
R15 12kû 
All resistors W 5% carbon 

Transistors 
TRi-4 (4 off) BC108 

Miscellaneous 
Printed circuit board (44x42mm) 

and p,c.b. pins 

. I 

I 

1 

n 

-.4 

z 
E-i 

Li 

TR4 

+5V 
RB R12 SEE TEXT RS 

lOOkfl 47kO 47kO 

RIO 

¶ TR2 

TRi 12kO 
TO DECODER 

FROM 
RECEIVER Ru jR13 RI4 

BOARD 

I5kfl< 1kO 5'6kfl AF 
R7 33kO 

0v o- 
TRt-4 BC108 _______________ 

INTERFACE 
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COMPONENTS... 

DECODER 
Resistors 

R16 33kû 
R17 680û 
R18 1kg) 
R19 39kû 
All resistors W 5% 

Capacitors 
C18 3OF 10V tantalum 
C19 0O22F plastic or paper 

Semiconductors 
TR5 2N3708 
1C2 74121 
1C3 7490 
1C4 .7442 

Miscellaneous 
Printed circuit board (70X55mm) and 
p.c.b. pins 

Fig. I2. Circuit diagram of the decoder 

0 irnda - 

-s 

-t. 1 

I I 

4 I i 

1 1' I 

1.1 - t ¡ 
1! - II I 

Lt 

DECODER 

de 

4 

L11. 
j lkfl 

io 
SN74121N 

I-c- Iclg-il 

TR5 

22nF 

,Rl7 
680fl 

I/P FROM 
INTERFVCE 

2N37O8 BOARD 
p 

p 
+5v 

ç is 

1C3 
SN74RON 

IL 1C4 
SN7U2N SERVO 

e 13 

j___ 0v 
p 

\ Fig. 14. Conone tiaoufnd p.c.b. master for the decoder 
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first two cases being retained. 

KARNAUGH 
o 4' MAP DISPLAY 

A Karnaugh map is a simple visual repre- S ? . ô 
'3 . sentation of a number of two-state functions, 

, and may be used to obtain a simplified e 74 

Boolean expression from a truth table. The 
'7 . mapping is usually done with pencil and paper 'o 

-this unit uses 16 l.e.d.s to portray the out- 
put function of a logic circuit having four 
input variables. 

- RADIO CONTROL SYSTEM PART 3 

.;.. :" 
I;. ¿'I I) 

. ;, «iC 
, i, r, 

: '- 

GUITAR 
EFFECTS UNITfl 
Most Fuzz units tend to give a very 
harsh output, the original envelope of 
the guitar signal being completely lost 
due to the sustain effect which usually 
accompanies fuzz. The Guitar Over- 
drive Unit allows the user to produce 
many degrees of distortion, from the 
typicai overdriven amplifier sound, 
through round shifting' tones, to the 
more common hard, spiky fuzz, the 
attack/decay characteristics in the 

.;.- '1 

e. 
Ç.. 

_í__' 

r ''' 

\ 

-- . 

L 

f- 

--' -.., i. 
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DIGISCOPE... PART 2 

P R A C T I C A L PLEASE NOTE: 
If i. in your int.r..t to pi.c. I firm 
ord., with your ri.w.a9.nt-in 
advancI. Back numb.,. ir. not ELECTRONICS: ivailabis, $0 mak. aura of your copy 
now! 

OUR AUGUST ISSUE WILL BE PUBLISHED ON FRIDAY, JULY 9, 1976 
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The soecialist featUres of the Black Watch 
Smooth, hunky, matt-black case, 
with black strap. (Black stainless- 
steel bracelet available as extra- 
see order form.) 

Large, bright, red display-easily read 
at night. Touch-and-see case- 
no unprofessional buttons. 

Runs on two hearing-aid batteries 
(supplied). Easily re-set using special 
button-no expensive jeweller's 
service. 
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acruevean accuracywitnin a Fromopeningthekittowearingthe 
second a week. watch is a couple of hours' work. 

Touch andtell 
Press here for hours and minutes... here for minutes andseconds. Batteries easily replaced at home. 

/53_1 qI1 

IL 

£14.95!' 
*Practical-easilybuiltby ñ:: 

anyone in an evening's p L. :, The Black Watch by Sinclair is unique. 

straightforwardassembly. 'i 
Controlledbyaquartzcrystal,and 

2 ¡ 
powered by two hearing aid - 

*Complete-rightdownto i1j batteries, it uses bright red LEDsto 
strap and batteries show hours andminutes, and 

Jfr * Guaranteed. A correctly- rclair 
assembled watch is \'l\ I 

j fashion: no knobs, no buttons, 
guaranteed for a year. lt \'I' no flash. 

works as soon as you put the .1 The Black Watch kit is unique, too. 
batteries in. On a built watch \\!jL \I\I1 lt's rational -Sinclair have 
we guarantee an accuracy \ reduced the separate 
within a second a day-but '4 3--r"7 componentstojustfour-and 

b' 'ld" t"' iref t,r'iii mi b " 
it's simple:anybody who can 

1 
able to adjust the trimmer to \1 

. . useasoldering iron can assemble 
:/ a Black Watch without difficulty. 

kit 
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Price In kit form: £14.95 (inc. black I I 
strap, VAT, p & p). 
Price in built form: £24.95 (Inc. black i 

Name (please print) 

i 
strap,VAT,p&p). Address 

i 
Ï Iii-í I 

Sinclair Radionics Ltd, 
LondonRoad,Stives, I I 

Huntingdon, Cambs., PEI7 4HJ. 
Tel: St Ives (0480) 64646. 

Signature . 
- 

I 

Reg. no:'699483 EnglandVATRe9. no: 213 811088. FREEPOST- no stamp required. * Delete as required 

i Take advafltage of this - - -- -- - - - - - - - -- - - 
I:SlnclalrRadlonlcsLtd,FREEPOST,Stives,Huntifl9dOfl,CambS.,PE174BR. no-risks, money-back I 

I 

pieasesencime TotaU 

offer today! (qty) Sinclair Black Watch * enclose cheque for £ ............................. 
The Sinclair Black Watch is fully kit(s) at £14.95 (inc. black made out to Sinclair Radionics Ltd 
guaranteed. Return your kit in original strap,VAT, p&p). and crossed. 
condition within 10 days and we'll 
refund yàur money without question. I (qty) Sinclair Black Watch(es) Please debit my *Barctaycard/Access/ I 

All parts are tested and checked 
built at £24.95 (inc. black American Express accountnumber 

I 
strap, VAT, p&p). 

before despatch -and correctly- 
assembled watches are guaranteed (qty) black stainlesssteel 

for one year. Simply fill in the FREEPOST bracelet(s) at £2.00 

orderform and post it-todayl (iflC.VAT,p&p). 
. 

custom-built for them using 
state-of-the-art technology- 
integrated injection Igic. 
This chip of silicon measures only 
3mm x 3mm and contains over - 

2000 transistors.The circuit includes 

a) reference oscillator 
b) divider chain 
C) decoder circuits 
d) display inhibit circuits 
e) display driving circuits. 

The chip is totally designed and 
manufactured in the UK, and is 
the first design to incorporate 4 
a!! circuitry for a digital 
watch 

which reduce the frequency from 
32,768 Hz toi Hz.This accurate 
signal is then counted into units of 
seconds, minutes, and hours, and on 
request the stored information is 
processed by the decoders and 
display drivers to feed the four 
7-segment LED displays. When the 
display ¡s not in operation, special 
power-saving circuits on the chip 
reduce current consumption to only 
a few microamps. 

LED display 

"y,. 

ner 

The kit contains 
1. printedcircuitboard 
2. unique Sinclair-designed IC 

3. encapsulated quartz crystal 
4. trimmer 
5. capacitor 
6. LED display 
7. 2-partcasewithwindowin 

position 
8. batteries 
9. battery-clip 
10. black strap (black stainless- 

steel bracelet optional extra- 
see order form) 

11. full instructions for building 
and use. 

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

Quartz crystal 

00-transistor silicon integrated circuit 

The Black Watch - using the unique 
Sinclair-designed státe-of-theart IC. 
The chip... ...and how it works 
The heart of the Black Watch is a A crystal-controlled reference is used 
unique IC designed by Sinclair and to drive a chain of 15 binary dividers 

Complete kit. 

£14.95! 
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BASE DRIVE 
The numbers of turns on the base drive windings 

(nominally only three turns each) may be easily 
altered if it is required to increase or decrease the 
base drive to the power transistors, and this may be 

ecology-consciousness and material re-cycling, it 
makes a lot of sense to squeeze extra life out of 
your old fluorescent tubes by using such a tube 
economiser! 

Because the frequency of operation is so much 
higher, the 'tube provides, when adjusted for ultra- 
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Although in theory they should dissipate only a 
little heat, this is not realised in practice due to 
various sources of inefficiency in the circuit. 

The more astute constructor will observe that 
there is no apparent bias on the transistor bases to 
cause them to conduct and initiate oscillations. The 
circuit in fact relies on the leakage present in the 
germanium transistors to generate a small impulse 
in the primary winding which "kicks" the circuit 
into oscillation at switch-on. if silicon devices were 
used, a bias arrangement would 'have to be incor- 
porated due to their 'much lower leakage. After 
trying various germanium transistors, OC35s were 
finally chosen as they provided consistently high 
performance in this arrangement. - 

should be allowed for as described under the "Base 
Drive". 

TUBE OPERATION 
The tube operates in a somewhat different manner 

to that when 240-volt mains is t sed. 
Because it 'is started by the action of high-voltage 

pulses from the oscillator on the gas in the ttbe, 
there is no need of heaters, choke or a starter and 
the tube will start from cold. 

Although in theory this means that the cathodes 
will have a shorter 1ife, the author 'has found that 
in practice tubes which will no longer operate from 
240V mains 'will run quite happily from the oscil- 
lator for many extra months. So in these days of 

CIRCUIT OPERATION 
The circuit of the device is shown in Fig. I. 
For the non-technical person this is simily a 

fluorescent lamp which can be switched on or off 
by means of a switch in. the 12V supply from .a 
car battery or other source capable of giving about 
5 amps. 

Technically it is a simple power oscillator which 
forms a push-pull inverter supplying power to the 
fluorescent lamp tu'be by ay of a high voltage wind- 
ing on the transformer. 

The power transistors operate in a switching mode. 

not to exceed the maximum current rating of the 
transistors, which is 6 amps. A 7 amp fuse is used 
in the circuit. . 

FREQUENCY OF OSCILLATION 
This is dependent upon a number of factors, 

principal ones being supply voltage, number of turns 
on the primary, and the nature and dimensions of 
the ferrite material of the core. If an annoying 
whistle is produced, the frequency may be raised 
by reducing the number of turns on the primary 
until it becomes inaudible. However, this results 
in an increase in current consumption, and this 

THIS article describes a device which will readily 
liSht a laige fluorescent tube frcm a 12V car 

battery without need of a choke or starter. The tube 
will start instantly without flickering, and may glow 
even more brightly than if it were used with 240V 
maÄns power. It is even possible to lightan old tube 
which will no longer function at all on mains power, 
and when used fo this purpose the device may 
truly be described as a tube-economiser, especially 
when one considers that it can quickly be built, 
mainly from scrap! 

By A. J. Bassett 

done individually to cormpensate or one running 
hotter than the other. 

By changing the values of Rl, R2, the currents 
fl&wing in TRI, TR2 may be made to match yet 
more closely, and this results in greater effieiency. 

By raising the value of Rl, less current will flow 
in TRi and likewise by raising 'the value of less 
current will flow in TR2. 

If the values of Rl, R2 are lowered, a greater 
current will be taken and the fluorescent tubè will 
glow more brightly. However, care must be taken 

LIGHT INVERTER 
Get new life out of your old tubes with this fluorescent tube economiser 
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Fig. 3. Transformer winding details. (a) The 
primary winding. (b) The secondary winding 
shown during construction. (c) The completed 
windings assembled on the C-cores 
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First 3bundl,iof 

\.ToT I 

Fig. 2. DimenSions of a 
suitable bobbin. This 
size will fit most line-output 
transformers 

.1 

Fig. 1. The circuit diagram of the inverter 

PRIMARY COlt. 

To i-vt 

3-8-8-3 

ToRI ToE? 

(C) 

Rc: Z 

1I 

I'Iø 
CORE)\ 

í?:ì 'r 

15mm 

T: :I 
2411j 

i j 

Resistors 
R12 8.22.5W B.211' 

ni 
Transistors - 

TR1,2 0C35 

Transformer 
Line output transformer obtained from a scrap tv. + 

fi 
and associated hardware - 12v{ 

Miscellaneous / 
Silicone grease, 500sq.cm. of 16 s.w.g. aluminium 

RZÇC3SJ 
sheet, 18 s.w.g. insulated cópper wire, 30 s.w.g. 
insulated copper wTre. FS1 7A 

COMPONENTS... 
''j \u F 
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first 200 turns. Cover with insulation, and repeat 
the winding back along the bobbin to give another 
200 turns. Secure this with tape. After testing, it 
may 'be dipped in varnish. 

Fit the C-cores into the windings so that the 
transformer has the appearance of Fig. 3c, and 
clamp firmly together. The clamps are not shown 
in the diagram as different trns'formers use clamps 
of a variety of shapes. When tightening the clamps 
be sure not to crack the C-cores as they are brittle, 
so only moderate pressure should be used. 

USES 
Where a 12V battery is the only source of elec- 

trical power for illumination, this steady light, 
coupled with the reduction of shadows when a long 
tube is used, make the tube economiser far prefer- 
able to the use of incandescent bulbs. 

Obviously the same advantages hold for use in 
power-cuts together with the advantage that the. 
economiser 'is ,cheap to build, and can be put 
together quite quickly. * 
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SECONDARY WINDING 
The secondary is wound using a much thinner 

insulated wire, 30 s.w.g. being suitable. It is pile- 
wound in two layers. A method of winding .which 
the author recommends is shown in Fig. 3b. 

Leaving a few centimetres of wire at the begin- 
ning for connecting purposes, pile wind ten succes- 
sive bundles of 20 turns each 'along the length 
of the bobbin. Obviously each hundie must occupy 
less than 24mm of the length of the bobbin, so it 
is a good idea to mark the bobbin into ten equal 
intervals before you start winding. This gives the 

degree with magnetic metals, and the aluminium 
heat-sink with the power transistors can 'be mounted 
fairly close 'to the transformer. The heat-sink 
becomes warm in use due to heat produced within 
the power transistors, so should be provided with 
adequate ventilation. 

The connection between the tube and the trans- 
former should be directly wired-there is no need 
of chokes, starters or capacitors, and if any of these 
are present in the lampholder, disconnect them from 
the tube. 

Ensure that the tube housing and any exposed 
metal surfaces are correctly earthed 

heat from the transistors to the metal. 

TRANSFORMER DETAILS 
Obtain the line output .transfomer from a scrap 

t.v. set, and dismantle it, being careful not to break 
the ferrite core. Retain the ferrite core, which 
usually comes apart in two C-shaped parts. Keep. 
also the core mounting components. 

The next stage is to prepare new windings for 
the transformer. The primary consists of 16 turns 
of 18 s.w.g: insulated copper wire, centre tapped. 
At each end of the primary a further three turns of 
thinner wire are wound in the same direction. 

Make two bobbins of thin cardboard or cartridge- 
paper according to Fig. 2. They may be dipped in 
quick-drying varnish and allowed to set in a warm 
dry place. 

When the bobbins are dry, wind the 16-turn 
primary winding onto the stoutest one in a single 
even layer, bringing out a loop a few centimetres 
long at the centre tap as shown in Fig. 3a. Over each 
half of this winding, wind three more turns of 
thinner wire, which may be the same gauge as the 
secondary winding. The wire may e held in place 
with tape. 

winding and all connections should bè well insu- 
lated before the oscillator is switched on. 

When you switch on, the tube should light up 
immediately. If it does not, try another tube, or 
increase the num'ber of turns on the secondary 
winding. 

Too many turns, however, may cause the device to 
consume too 'much current and the transistors to 
overheat Alternatively, the oscillator may stall, giv- 
ing a dim, flickery light. 

INSTALLATION 
The transformer should be installed 'in a .cabinet 

or enclosure so that the high voltages of the secon-' 
dary winding are out of harm's way. The trans-, 
former may e mounted in place using the original 
fixing arrangements, but care should be taken not 
to- mount it in close proximity to sheet steel; the 
reason being that the 'high4requency magnetic field 
in the vicinity of the transformer can cause steel 
objects to heat up quite considerably at a distance 
of a few centimetres. Indeed the author found that, 
especially if the frequency of oscillation is ultra- 
sonic, temperature producçd in a piece of metal 
placed within the core could melt solder! 

Fortunately this effect is only apparent to a large 

CONSTRUCTION 
Mount the 0C35 transistors onto a piece of sheet 

aluminium of 16 s.w.g. or heavier and having a sur- 
face area of 500sq.cm. or more. (Two separate 
smaller pieces may be used, one per transistor.) No 
insulators are needed, as, if the power supply is 
negative earth, the metal will provide the required 
earth connection to chassis. For positive earth 
systems the transistor cases must be insulated, or 
npn devices used. A small quantity of silicone 
grease is placed between each transistor and the 
aluminium sheet or heat-sink to assist in transfer of 

about 3 amps. Whenever the unit is switched on, 
be careful .that the secondary wires are kept out of. 
contact with anything they should not touch, as a 
high vdltage appears-across them. 

When the fluorescent tube is connected, the pitch 
hould rise, and may become inaudible as it reaches 

the ultrasonic range of frequency. 
Switch off the unit and disconnect the 12v supply. 

Now connect one end of the secondary winding to 
the two pins at oI3e end of a fluorescent lighting 
tube. Similarly connect the other end of the 
secondary winding to both pins at the other end of 
the tube. As a hizh voltage will be oresent. this 

sonic operation, about 40,000 pulses of light each 
second compared with only lOO pulses per second 
from 50Hz mains. This relies much less on our 
persistence of vision, and provides a more steady 
source of illumination. 

TESTING 
Connect the primary winding of the transformer to 

the two power transistocs as shown in Figs. i and 
3, by way of resistors Rl, R2. if the 12V power 
is connected now, a high-pitched whine should be 
heard, and the unit should consume a current of 
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hopes of a rescue from Siltek have 
foundered and the 'latest news is 
that MILs huge investment in the 
paraphernalia of semiconductor 
manufacturing, estimated at some 
£6 million, was scheduled for pub- 
lic auction in the first week of 
June. 

Motorola has run into difficulties 
in fabricating 12L microprocesors 
and is reported to bè withdrawing 
from the: technology and concen- 
trating on n-channel MOS which 
has been outstandingly successful. 
Texas Instruments appears to be 
pressing on with l2L but with, a 
delayed launch date. The 12L tech- 
nology, if it can be realised 
successfully, gives a large increase 

of AMF, David 011ington, bought 
the electronics interests at the 
turn of the year and although the 
new company has a different name 
it is carrying on where Venner left 
off and is still making established 
products of the old firm like timer- 
counters, sine and square wave 
generators and test instruments for 
the Post Office, and will continue 
to support existing Venner instru- 
ment users with spares and 
service. 

The new company reports six 
months work in hand and some 
potentially substantial orders in the 
pipeline. New instruments are also 
in development and these will be 
announced later in the year. 

1945 when he retired from the 
Royal Air Force. In his later years, 
in addition to his other duties, Ben 
was deeply involved in the 
problems of component standardi- 
sation' and international harmonisa- 
tion. He was a founder-member of 
the Committee, of European Passive 
Electronic Component Manufac- 
turers' Associations (CEPEC) in 
1965 and was President for the 
year 1969/70. 

While wishing Ben a happy 
retirement we, also extend a wel- 
come to the new Director, William 
Barrett, who . joins RECMF after 
five year as Director of the 
Scientific Instrument Manufac- 
turers' Association (SIMA). 

The two latest casualties are 
both Canadian-based. The brave 
hopes of Microsystems . Inter- 
national Ltd.. which started up in 
1969 were never realised. The 
company, a subsidiary of Northern 
Electric, never -became profitable 
and in 1974 is said to have lost 
£20 million. 

Another Canadian company, 
Siltek, also in the CMOS trade and 
founded in 1972, might have put 
in a bid for MILs assets but is 
now in receivership following the 
price-cutting battle between market 
leaders like RCA and Motorola. 

Siltek couldn't stand the heat 
despite being largely funded by 
the Canadian government. So 

The amount of the contract is 
not revealed either in -test stations 
to be built or in cash, but it seems 
likely, taking into account, the 
number of aircraft involved and the 
way they are expected to be de- 
ployed by Britain, Germany and 
Italy, that there won't be much 
change out of £50 million. MEAS's 
partners are Siemens in Germany 
and Selenia in Italy with British 
Aircraft Corporation and Rohde & 
Schwarz as sub-contractors. 

Good progress was reported by 
MaIden Electronics. This new com- 
pany is virtually the old and well- 
established Venner Electronics, 
formerly a part of the multinational 
AMF Corporation. Former director 

test gear, Philips has just intro- 
duced two new oscilloscopes, part 
of a programme to double the 
company's market share in the test 
gear market from its present five 
per cent during The next two or 
three years. 

HAPPY RETIREMENT 
After more than thirty years of 

service with the Radio & Electronic 
Component Manufacturers' Federa- 
tion (RECMF), Arnold C. Bentley 
retired as Director on May 6. 

Affectionately known throughout 
the industry as Ben, he joined the 
RECMF as Assistant Secretary in 

TURBULENCE 
Nobody would welcome, say, five 

years of absolute stability more 
than the semiconductor industry. 
Alas, the overall situation is as 
turbulent as usual but while the 
agony of the manufacturers is as 
intense as ever, the savage com- 
petition and struggle for market 
shares is, as I pointed out a 
couple of issues ago, beneficiai to 
the consumer. 

INSTRUMENT NEWS 
After years of flat trading, elec- 

tronic test and measuring instru- 
ments are perking up. Bright news 
is that the MRCA Tornado auto- 
matic test equipment (ATE) con- 
tract has now been finally firmed 
up in a European consortium led 
by Marconi-Elliott Avionic Systems 
as prime contractors and product 
managers. 

new range of low-cost digital fre- 
quency meters using a custom 
built MOS-LSI chip. Large scale 
integration cuts down assembly 
costs and improves reliability. The 
TF2432 going up to 560MHZ is 
priced at £380 but for the low- 
frequency' engineer (how low is 
low?) who is content with 10Hz to 
80MHz, the TF2430 comes at a 
bargain price of £165 with a stan- 
dard crystal with a stability of 13 
parts in lOT per deg C. 

For long the slumbering giant in 

I ..i.I.m 

1/TÌ 

in operating speed but pays a 
penalty in noise immunity and 
packaging density. 

Meantime, the battle for 
supremacy in the market place 
continues and according to recent 
forecasts the market for micro- 
processors in Western Eiftope will 
top £300 million by 1984. Motorola 
claims to hold 15 per cent of the 
total world market this year and 
35 per cent of the 8-bit market 
and, as I write, is threatening to 
slash prices for the small user (i.e. 
in quantities up to 100) by another 
50 per cent. Mullard in the U.K. 
has already cut the small-quantity 
price of its Signetics 8-bit NMOS 
from £38 to £18 in 1-24 quantities. 
In 100-999 quantities the price 
drops dramatically to £12. 

A speaker at the recent Seminex 
exhibition 3nd conference in Lon- 
don suggested that the current 
commodity life for semiconductor 
devices was now only two years 
before obsolescence set in. 

An export boost, through a 
marketing agreement with the Data 
Tech Division of the Penril Cor- 
poration located in Santa Ana,. 
California, is expected by Racal 
Instruments. American engineers 
have already been to England to 
receive technical instruction on the 
Racal 99 Series of counter-timers 
and frequency meters, introduced 
last autumn, and on a number of 
communications test instruments. 

The 99 Series of instruments are 
a complete family all built round a 
single LSI . chip of considerable 
complexity designed by Racal and 
manufactured in the cdi. process 
by Ferranti. The instruments are 
said to have sold well in Europe 
since the original launch. In th.e 
United States they are to bear the 
Data Tech label but will all be 
custom-built by Racal for the U.S. 
market. 

The largest of the wholly British 
instrument companies, Marconi 
Instruments, has just launched a 
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When CI charges to half he locomotive supply, 
TRI will turn on, turning TR2 on, which in turn 
fires the thyristor. 

There is now a through path via the bridge for 
the locomotive current and the train will start again. 

DELAY TIME 
The delay time that the train spend in the sec- 

tion is determined by VR1 and Cl. Rl is included 
to prevent CI being shorted to the positive output of 
the bridge. 

Because the emitter of TR1 is held at half the 
locomotive supply, and CI is being charged by the 

C3 25OF elect. 25V 

Potentiometer 
VR1 1OOkt miniature 

Semiconductors 
D1-D4 Silicon Bridge Rectifier REC 63 (R.S.) 
D5, D6 i N4001 
TRi 2N3704 s. 

TR2 2N3703 
CSR1 Any i A 50V thyristor (see text regarding 

holding current) 

Miscellaneous 
Olin Veroboarçi 33m x 18m 

shown on Fig. 1. As can be seen, there are only 
twó connections to the track; these can be connected 
either way round. 

With no engine on the track, all the voltages in 
the circuit wilt be zero, hence the transistors and 
the thyristor will not be conducting. 

Suppose a train now appears. When it enters the 
station section it wilt stop as there is no current 
path by the bridge circuit. 

The positive output from the bridg will now rise 
to the locomotive supply, and Cl wilt commence to 
charge via VRI. At this point in time TRI base is 
negative with respect to its emitter, hence TRI, TR2 
and the thvristor are still turned off. 

COMPONENTS... 

- s . 

ResIstors 
R1-R3 lkLì(3 off) 
R4 1Okí 

'R5 1k 
R6 82O see text 
All W 10% carbon 

Capacitors 
Cl 25OF elect, 25V 
C2 4,7O0F see text 

THIS automatic stop circuit was designed to stop a 
model railway train for a pre-determined time ata 

station. It requires only two' connections the 
track and needs no external supplies. 

The trains èan approach the section from either 
direction and the delay will still operate. 

CIRCUIT DESCRIPTION 
The çircuit diagram and track connections ae 

and hence the delay time, s largely indeiendent of 
the locomotive supply. The train can approach the 
section at speed or at a ciawl and it will stop for the 
same time. 

Diode D5 discharges Cl when the thyristor fires. 
This ensures that Cl starts charging from the same 
point each time, giving a consistent delay time. 

för Model' ¡. 
RalIw s 
By EA. PARR 0)1 

- 

i - - - 

L I Y __ 
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Fig. 2 Vero cutting details and component layout 
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 ( C. _______ 

TRIb D6 

_/VÏ___ 
7__c=1__. r1R2 

dirt on the commutator or the track breaking the 
locomotive supply. Here the thyristor would turn 
off, and the locomotive would have to wait for Cl 
to charge again. 

TIME CONSTANT 
C2 and R6 provide current for the thyristor to 

keep a small current flowing through, the thyristor 
during the intermittent breaks in the locomotive cur- 
rent. The thyristor will stay on for a time deter- 
mined by the time constant C2 and R6. 

If the'time constant is made too long, the tram 
following wilJ not Stop at the station as the thyristor 
will still be conducting. 

Capacitor C2 is charged by the locomotive via 
D6, and this charging action softens the' stop of the 
train, giving a somewhat fast ramp. 

The start is unram.ped, but the circuit was dçsigned 
for simplicity of design and connections rather than 
sophistication. 

CONSTRUCTION 
The circuit was built on standard Olin pitch Vero- 

board as shown in Fig. 2. 

I 
SEE TEXT 

i 

Fig. I Circuit of the Auto-stop unit 

Once fired, a thyristor stays on as long as it is R6 is determined by the hñding current of the 
passing current Unfortunately, a locomotive motor thyristor (usually about 5mA) and the time required 
and the track itself causes the current to be inter- (and hence C2) by the length of the station section. 
mrttent. The circuit was built originally without R6, The author found 820 ohms and 4,700/LE for R6 
D6, C2 and it was found that the locomotive pro- and C2 gave good results with the thyristor used 
ceeded in short bursts. This could be caused with and a section length of six inches. 

R2 I I 

+D6 
ikil I I 

Ol( 02 

" 
ikmfl 

2 N3703 
I 

REC63>__I 
23L R4 

03 

I I R3 lkfl 

I TC2* 
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We regret that we are unable to supply any back Next'month: The final iart of this series will 
copies of PracticalElectronics. describe the servo amplifier, servo drive and 

relay drive sections. 

582 I Practical Electronics July 1976 

We cannot deal with technical enquiries 
by telephone. Readers should write in, giving 
details of symptoms and perhaps some test 
point readings, when requesting technical 
help so that we can at least give the relevant 
author some idea of the problems involved. 

Finally, whilst we normally supply details 
as to source of components In each project 
we do assume that the constructor refers to 
advertisements and has an awareness of 
eneral sources. Thus, where goods are 

generally available we do not specify a 
source. You could save the cost of a letter 
by reading the advertisement pages first. 

CONSTRUCTION 
The. layout of the printed circuit is shown iri 

Fig. 14 and measures 70 X 55mm. The location of 
all i.c.s should be noted before they are soldered as 
they are difficult to remoye afterwards if wrong. 

A fine tipped soldering iron with small gauge solder 
prevents solder runs and short circuits. There are 
few discrete components on the board, but note the 
connections of TR5 which is of the form T092a 
with the collector in the centre. 

On completion of the soldering, the author found 
that washing the board with a small stiff brush and 
a drop of Turpentine removed all flux deposited 
during soldering. The result then, is a clean board 
that can be examined before connecting the supply. 

MAIL BAG 
The on-going increase in postal and tele- 

phone charges does not seem to have made 
any difference to our post bag or our tele-. 
phone bell. Enquiries continue to flood in. 

We find that there are two points we are 
constantly mentioning. In the first place we 
just cannot afford to reply to any readers 
letters, particularly those not associated 
with projects we have published, unless they 
are accompanied by a stamped addressed 
envelope. Were we to undertake to do so our 
post bill would become astronomic. 

These are negative going outputs and each is 
repeated every 2Oms or so, and offset from each 
other by O25ms, which is the pulse spacing in the 
train. -i 
Fig. ¡3. Typical input waveform to TRS with channel 3 
àpe rated - 

connect a 12v 1W bulb across the track in the 
station section. It should shine at full brilliance 
then dim out as C2 charges. After a few seconds 
delay it should come back on again. 

A locomotive can now be tried. If it does not 
restart or it pulls away in a series of small jerks 
the values of C2 and R6 probably require adjusting. 

If it is required to have the atíto-stop facility 
switchable, simply connect a switch across the ac. 
inputs of the bridge to short the circuit out. The 
train will proceed through- the section without 
stopping. * 

an ouptut pulse length at output Q of OE6ms. 'k 

This O6ms pulse is fed to the A and reset I inputs 
of 1C3 (decade counter), whilst the unexpanded 
pulse train is fed to the reset 2 input of 1C3. When 
the 05ms sync pulse arrives at the reset 2 input 
the counter is reset to 0000, whereupon it proceeds 
to count until the counter reaches 1001, when the 
internal 'b.cd.' resets will occur. 

The reset pulse is OElms (this being he difference 
between the O6ms monostable output and the 05ms 
sync pulse). The b.c.d. output of 1C3 is connected to 
the b.c.d. input to the decimal decoder 1C4, which 
provides a decimal output of l-9. 

increasing the value of Cl. 
.Note that C2 is mounted external to the printed 

circuit board because of its size. 

CONNECTION TO TRACK 
The station section should be an isolated section 

with one common rail as shown in Fig. i. The two 
track wires from the printed circuit board are 'then 
connected as shown. These wires can 'be connected 
either way round and the track polarity is not 
important. 

To test 'the circuit, put t'he controller on full and 

pulse allowing a b.c.d. count lo commence for 
decoding in the decimal decoder. The output is 
presented to the inputs of the servo drive boards. 

CIRCUIT DESCRIPTION 
The positive going pulse train (a typical one is' 

shown in Fig. 13) from the receiver is fed 
to the base of TR5 (Fig. 12) which inverts 
the pulses at its collector. The negative edge of the 
pulse operates the monostable (1C2) causing an 
expansion of the pulse to take place set by t = Cl9 
(R19 + 2k) log2 and with the values selected gives 

The oircuit is ve'y uncritical with regard to tran- 
sistors and thyristor types although some experi- 
'mentation with the values of R6 and C2 may be 
required as explained above. 

The, value of VRI and Cl give a,delay time of 
up to IO seconds. This can 'be increased further by 

RADIO CONTROL conrinuedfrom page 572 
THE DECODER 

The decoder receives the pulse train from the 
receiver and interface boards and detects the sync 
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EXTENDING PATENTS 

It s interesting to note that 
patents are only very occasionally, 
and under very special circum- 
stances, extended. The record for 
extension is held by BP 524 443, 
in the name of Georges Valensi. 
This patent, which dates back to 
January, 1939, expired, not after 
the normal 16 years' maximum life 
span of a British patent, but in 
June, 1971, after 32 years, having 
been extended several times. 

The patent covered the original 
idea for using differential circuits 
to produce a series of comparisons 
of the various colour voltages ¡n a 
colour TV system, thereby to pro- 
duce a representative colour sig- 
nal voltage which couid be trans- 
mitted with relatively reduced band 
width. The extensions were granted 
to Valensi (and EMI) because the 
invention was obviously of 
dramatic significance and its ex- 

pl9itation was delayed first by the 
Wär and second by the late 
involvement of this country in 
co'our TV. 

Now that the patent has finally 
expired, its contents are, of course, 
free for any colour set manufac- 
turer to use. 

IMPROVED BASS 

In BP 1 406 427, the Ferrograph 
Company of Slough, Bucks., 

IHY NOT A TRADEMARK? 

We have previously reported on 
the continuing rise in official 
patent fees. 

Individuals and firms active in 
the electronics field should not for 
get the other valuable source of 
commercial protection-Registered 
Trademarks. Many of the house- 
hold names in electronics are 
registered trademarks, and al- 
though trademark fees are also 
continually rising, the cost of 
securing and maintaining a trade- 
mark may prove insignificant in 
comparison with the commercial 
benefits whiCh accrue. 

Anyone doubting the commercial 
benefit of a trademark need only 
recall the last tine they asked for 
a branded electrical product by 
name and in consequence legally 
obliged the salesman to sell them 
only goods from the firm of origin 
denoted by the brand name. 

Individuals or firms launching a 
new electronic product and seek- 
ing to establish whether the name 
of their choice is afready owned by 
a competitor must currently either 
search for themselves in the Pub'ic 
Search Room of the Trademarks 
Registry or employ a searcher or 
trademark agent to do the Job for 
them. Failure to carry out such a 
check before launching or import- 
ing and advertising a new product 
can prove to be an extremeTy ex- 
pensive mistake if the chosen 
name subsequent'y proves to be 

The Trademarks Registry (in the 
same building as the Patént OffiCe, 
Southampton Buildings, Chancery 
Lane, London WC2) has on file a 
quarter of a mUlion registered 
trademarks, but somewhat surpris- 
ingly a search through these marks 
must still be conducted by hand. 

Although the simplicity of 
unambiguously classifying a trade- 
mark name or logo (as opposed to 
the difficulty of classifying the con- 
tent of a lengthy patent document) 
-should make trademarks ideal sub- 
jects for automated data storage' 
and retrieval techniques, there is 
still no positive move in this 
country towards automation. This 
is partly because trademarks can 
give perpetual protection (Trade- 
mark No. 1, "Bass for Beer" is 
now 100 years old) and still in 
force, for there are now two quite 
different classification systems run- 
ning alongside each other. 

Although legislation dating back 
to 1938 provides for elimination of 
the older, obsolete classification, 
this has never been implemented, 
and there is currently even talk of 
attempting to devise a system for 
automating concurrent searches 
through both classifications. As 
this would,,in some cases, involve 
searching through möre than 20 
separate classes for different filings 
of a single word used in a single 
situation (there are in all 50 
classes in one classification and 
34 in the other), the idea must 
surely be a non-starter. 

IY7ULV970 c 

I 
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Copies of Patents can be obtained from the Patent Office Sales. St. Mary Cray, Orpington, Kent Price isp each 
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suggests that the bass response of 
'a reflex cabinet can be extended 
with less risk of undesirable 
resonancè effects by extending the 
reflex aperture into the cabinet. 

The conventional form of a bass 
reflex port is shown dotted in Fig, 
1. The new idea is to make a port 
of much larger diameter and much 
greater length. To accommodate 
this greater Jength, the port is 
formed as an L-shaped pipe that 
extends first back into the cabinet 
and then upwards at right angles 
to behind the drive unit, Fig, 1. 

The whole cabinet, including the 
L-shaped pipe, is filled with sound 
absorbent material such as long 
fibre wool or plastics fibre, In 
practice it ¡s found that, with an 
enclosure of 2ft X ift 3ins x 
ift 6ins, the pipe should be 
between ift and 3ft long with an 
optimum lencith of 2ft. 

someone else's property. lt is; 
however, a common occurrence. 

IN BRIEF 

BP 1406 427 
BP 1 426 962-Granada rv 

Rentals Ltd.: Stereo Signal Gener- 
ator. A full circuit diagram, com- 
plete with values, is given for a 
clever system of locally producing 
multiplex stereo transmission 
signals (for instance for Shop 
demonstration of a receiver) using 
a colour television chrominance 
chip. 

BP 1 427 133- Smiths Indus- 
tries Ltd.: Vehicle Monitoring andI 
er Controlling Apparatus. A very 
complex digital system for auto- 
matically monitoring virtually every 
performance parameter of a motor 
car, converting sensor signals into 
pulse trains and providing auto- 
matic control when necessary. 

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

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


¿ I_cs 
I 

LI 
j 

By DB. JOHNSON'DAVIES b A.M. MARSHALL A. 

PART 7 

/ 

-f, 

'IB. 

584 ' Practical Electronics July 1976 

THIS series has, so far, been restricted to a con- 
sideration of complementary MOS devices at the 

small-scale integration level. That is to say to the 
level of gate packages, monostables and Schmitt 
triggers. Many of the devices and circuits have been 
fairly routine conversions of popular rr configura- 
tions into cMos logic. The fact that it has been 
possible to do this in a comprehensive way with a 
new technology possessing very special properties of 
its own, is important. These special properties of 
CMOS logic-high noise immunity, low power dissi- 
pation and wide operating voltage range-achieve a 
greater relevance and clarity when presented in a 
setting already made familiar by the widespread use 
of i-n. 

D TYPE FLIP-FLOP 
Before discussing these devices and associated cir- 

cuits, it is worth taking a brief look, at how CMOS 
technology achieves this high packing density in' 
sequential logic functions. 

The basic cell from which CMOS shift registers and 
counters are constructed is known as the "D" type 
latch flip-flop (Fig. 7.1). This consists simply of two 
inverters -and two transmission gates. The transmis- 
sion gate, described earlier in this series (Fig. 2.2) 

Table 7.1-Standard CMOS devices 

MSI CMOS, . - . 

TTL gained its ascendancy over previous logic fami- ' 

Part No. 

4006 

Description 

18-stage static shift register 
lies more for its ability to provide a wide range of 4O16' 
medium-scale integrated isi functions than for its 4066)' Quad bilateral analogue switch 
speed. This wide variety of MSI functions madé it 4017 Decade counter/divider 
the standard choice even for users who did not 4020 14-stage binary counter/divider 
require its speed but, nevertheless, had to pay the 4022 Divicfe-by-8 counter/divider 
penâlties that go with it. 4024 7-stage binary counter/divider 

Similarly what is really attracting users to CMOS 
4031 
4033 

64-stage static shift register 
Decade counter/divider with 7-segment' 

is its ability to pack a much greater density of func- outputs 
tions on to a chip. CMOS provides an even bigger 'O34 8stage static shift register 
range of MSI and isi devices, some of which have 4040 12-stage binary Counter/divider 
the unique property of embracing both the digital ' 4045 21-stage counter 

o and analogue worlds. 4046 Digital phase-locked loop 
Table 7.1 gives a list of standard csios devices, 4051,2,3 Bidirectional analogue multiplexers 

above the gate level of complexity, for which there 4055, 56 Liquid crystal display drivers 
are no equivalent devices in any other logic family. 4059 Programmable divide-by-"N' counter 
These are, of course, additional to the dozens of 4060 14-stage binary counter/divider and 

'other functions that go.to make CMOS a comprehen- 4062 
oscillator 

200-stage dynamic shift register 
sive logic family. 4067 16-channel multiplexer/demultiplexer 

What immediately becomes apparent from look- 4511 BCD to 7-segment latch decoder driver 
ing at the list is the number of high-density, corn- 4517 Dual 64-bit static shift register 
plex sequential logic functions that CMOS technology 4521 24-stage binary frequency divider 
has made possible. These are the MSI and LS! flip- 4534 5-decade counter 
flops, shift registers and counters that considerably , 4536 24-stage programmable timer 
simplify sequential logic design. They have, as will 4549 Successive approximation A/D register 

be shown, created new areas of application. 4553 
4557 

3-digit coÌnter 
Variable length (ito 64 bit) shift register When the ability of CMOS to switch or multiplex 4562 128-bit staticshift register 

analogue as well as digital signals is also taken into 4566 Time-base generator 
consideration, we find that CMOS provides the 
designer with entirely new and powerful methods of 
solving familiar problems. ' - 

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

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


Fig. 7.4. Truth table and package diagram of the 
4027 dual J-K flip-flop 

Practical Electronics July 1976 - 

Fig. 7.2. The "D' type master/slave flip-flop. 
With SET and RESET at "O", the NOR gates 
are alternatdy cross-coupled to form latches 
by TG2 and TG4. When the clock is low, TG1 
and TG4 are on and TG2 and TG3 are off. Thus 
the "Slave" is latched and the data is entered 
into the "Master". When the clock goes high, 
the transmission gates reverse their states. 
The "Master" latches the data which is directly 
applied, through TG3, to the output of the 
''Slave" (Q) 

EEIï 

R2 ----I- 
Fig. 7.1. Basic CMOS "D" flip-flop. The trans- I7 I 

X X J I I û 

mission gates switch in opposition at each CûIù 
x x i i 

clock transition. When TG1 is on, TG2 is off ' ___________________ 
and the complement of the D input appears at XXI«INPJJT 

f 

the Q output. At the next clock transition 
TGI is off and TG2 is on and the data is Fig. 7.3. Truth table and package diagram of the 
memorised in the closed-loop latch formed by 4013 dual "D" type flip-flop 
the two inverters and TG2. 

9SE1 I - 

------- j -_1_i I I 

I Li4.1 
cNuiLi.jzz.JJ cL*JL 

SET 

slave "D" type flip-flop (Fig. 7.2). In operation the 4022 which will be described later. 

c0o 
o-- 

'fr- 
L _______ 

-Q, 
-I__._-1J!ill.___4 -o 

RI - 
SO - 

202 02 - 
-02 CL2 - 

i1uICfI:Tl 

iUUNflU 

switch the inverters into one of two states at each 
transition of the clock. To operate the transmission 
gates the clock (C) and its complement (C) are 
required. When the clock is low, TGI is on and 
TG2 is off. So Q follows the complement of the 
input D. When the clock is high, TGI is off and 
TG2 is on. In this condition the data is memorised 
in the closed loop latch formed by the two inverters 
and TG2. 

Cascading two of the flip-flops of Fig. 7.1 and 
using NOR gates instead of inverters to give SET and 
RESET facilities forms the standard CMOS master- 

of the "D" type flip-flop is formed by additional 
gating at the input to form two inputs, called J 
and K. This is the dual J-K flip-flop, 4027 (Fig. 7.4). 
The extra inputs make the 4027 especially useful in 
control logic, as well as in sequential counting. 

DIVIDERS AND CLOCKS 
The 4013 and 4027 are useful in simple dividers. 

where it is required to divide by two, three or four. 
For higher nurribers it is more economical to use 
CMOS dividers from Table 7.1 such as the 4017 or 

\ 

is formed by connecting a p-channel and an 
n-channel Mos transistor in parallel. The result is an 
excellent single-pole, single-throw switch with no 
offset voltage. 

The simplicity of the CMOS flip-flop comes from 
the fact that the two transmission gates literally 

logic level at the input "D" is delaydd before appear- 
ing at the Q output by half a clock cycle (hence the 
"D" meaning delayed). 

The CMOS part number is 4013 and it consists of 
two "D" type flip-flops. The pin connections and 
truth table are shown in Fig. 7.3. A modified version 
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cLock 

co 
_____________________l-1 

Fig. 7.10. Maximal-length pulse sequence gene,- 
Fig. 7.7. Four-phase clock circuit. The divide- ator. All possible combinations of Os and Is 
by-4 arrangement is decoded by a quad NOR in the shift register (except the all-zero state) 
gate to provide four sequential outputs will appear at the output before repeating 

'j 

Fig. 7.6. Three-phase clock circuit using the 
4013. The 4013 is connected to form a divide-by-3 
circuit and the addition of a NOR gate provides 
three outputs of sequential non-overlapping 
pulses r 

* j I 

Fig. 7.9. The 4013 as a simple monostable 

T _ ThF 

- r 

: 

Fig. 7.8. Digital low-pass filter. Any signal at the 
input must last for at least two clock pulses, 
otherwise it will be suppressed by the reset 
action of the first flip-flop 

IN I 

r OUT 

nIo 

al p 

INgO. 

½o13 ½O27 

Fig. 7.5. Divide-by-2 circuits using the 4013 "D' 
type flip-flop and the 4027 J-K flip-flop 

I 

vI 

OCK 

IN 
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In the circuit shown, the sequence will repeat after (2l) bits i.e. IS bits have been generated. This is 
the maximal-length pulse sequence (rn-sequence) for 
a four-stage shift register. One appliation is the 
generation of noise where the harmonic spectrum is 
related to the clock frequency. 

. * 

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

I.................................................................... II 

I *delete as applicable ... .1 
I 
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C would typically be O'003zF. 
With C and R both variable it is possible to adjust 

the output pulse width in the ratio of 10,000: 1. 

M-SEQUENCE GENERATOR 
An economical noise generator can be constructed 

by cascading two 4013 flip-flops as a four-stage shift 
register, Fig. 7.10. When the outputs of the register 
are fed back to the input, as shown, via an EXCLU- 
SIVE-OR gate and the clock is started, the output will 
cycle through all possible combinations of Os and 
Is in the register, except the all zero condition, 
before repeating. The all zero condition has to be 
avoided since it would latch-ùp the register. 

Guarantee-no risk to you 
If you are not entirely satisfied with Design of 
Digital Systems or Digital Computer Logic and 
Electronics, you may return them to us and your 
moYtey will be refunded in full, no questions asked. 

- - - 
FREEPOST, St. Ives. Huntlngdon. Cambs. PEli 4BR 

Please send me.. . set(s) ot Design of Digital Systems at £700 
each, p & p Included 

'or.. . . set(s) ¿t Digital Computer LogIc and Electronics at £500 
each, p.S p Included 

'or... combined set(s) at £1050 each, p & p included I 

Name.......................................................... 
I 

high threshold voltage of CMOS, the 4013 flip-flop is 
useful in a variety of timing applcations involving 
large time constants. Fig. 7.9 shows the 4013 con- 
nected to operate as a monostable or one-shot. The 
output pulse width (t) is approximately 066RC. 

Because of the very high input impedance R can 
be as high as lO megohms. Its minimum value is 
restricted to around 20 kilohms by the limited out- 
put current available from cMos. However, this 
gives a ratio of 500: I for the output pulse width by 
varying R alone. 

The capacitor C discharges when its voltage 
reaches the threshold of the reset input of the flip- 
flop. The diode ensures that it discharges quickly. 
However, a lower limit of its value is determined by 
the flip-flop's requirement of a minimum reset pulse 
width of 125 nanoseconds. The minimum value of 

Also available-a more elementary course assuming no prior 
knowledge except simple arithmetic. 
Digital Computer Logic and ElectronIcs 

In 4 Volumes: 
1. Basic Computer Logic £4 - 20 
2. Logical Circuit Elements plus SOp P. & P. 

3. Designing Circuits to Carry 
Offer Order both courses for the 

Out Logical Functions bargain price (970, plus SOp 
4. Flipflops and RegIsters p. & p. 

Designer These courses were written so that YOU 
could teach yourself the theory and applica- Manager tion of digital logic. Learning by self InstruC- 

Enthusiast tion has the advantages of being quicker and 
Scientist more thorough than classroom learning. 

You work at yourown speed and must respond 
Engineer by answering questions on each new piece 
Student of information before proceeding to the next. 

digital low-pass filter (Fig. 7.8). 
This circuit is very useful for the suppression of 

spurious signals of high amplitude and long dura- 
tion. It requires a simple adjustable oscillator con- 
nected to the CLOCK input to control the filter 
characteristics. The action of the filter is such that 
the input signal must endur,e for at least two clock 
pulses before it is transmitted to the output. Other- 
wise it is suppressed by reset action of the first 
flip-flop. 

MONOSTABLE 
Because of the very high input impedance and the 

simple arithmetic Circuits, and on to e complete understanding of 

the design and operation of calculators and computers. 
Design of Digital Systems. 

62O 
Digital 5ys plus 80p packing and 

surface post anywhere in 
the world. ______________ 

Payments may be mady in 
foreign currenCies. 

Quantity discounts available 
H .i . on request. 

VAT zero rated. 

' (4001) decodes divide-by-4 circuit to produce a - KVOIUEIO 
four-phase clock. An application of these last two I 

circuits would be to commutate the 4016 bilateral 
I 

Understand the latest 
analogue switch, and thus produce a simple elec- developments in calculators, 
tronic equivalent of the electromechanical uni- I . - 

Similarly in Fig. 7.7, a quad 2-input NOR gate i 

selector. '. . 

. 

COfl1pUtrS, watches, telephones, - 

I television, automotive instrumentation. 
LOW-PASS FILTER I 

I Each of the 6 vOlumes of this self-Instruction Course measures \ 
The S and R inputs, which are provided for 

I 

11e" y 8+" and contains 60 pages packed with Information, 

asynchronous setting and resetting, can be used to I 
diagrams and questions designed to lead you step-by-step through 

convert the divide-by-4 circúit of Fie. 7.7 into a number systems and Boolean algebra. to memories, counters and 

Fig. 7.5 shows divide-by-2 arrangements using the 
4013 or the 4027. Fig. 7.6 is a divide-by-3 circuit 
using 4013 dual "D" type flip-flop. The addition of a 

F JointheDigital i 2-input NOR gate (+ 4001) provides simple decoding 
to convert the divider into a 3-phase clock. The 
three outputs give sequential non-overlapping pulses. 
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8C16i Iep 253702 10 

0C182 129 253703 lOp 
BC103 l2p 2N3704 lop 
GClf4 129 2F-43705 100 
BC212 149 253708 bc 
0C213 l4p 25381f np 
BC214 l4p 254059 lOp 
BCY7O Isp 25441f lop 
BCY7I lIp 255294 30F 
BCY72 ISp 40673 SOp 

DIODES AND LEDs 
V SA SCM 45p; 400v M Triac sOp; 

DISC BAbO 25p; 400V 15A Triac LI-60; 
OAPi2 45p; MAD4SO aOp; 111.209 Red 
LEO ISp; 0-2m LEO Red 22p; green, 
Yellow or amber 24p 
154002 Sp; 1N4004 Sp; 154007 np; 
154148 4p; BY127 129; 100V3A 12p; 
400V3A iSp; 0Ml Sp; OASi Sp 
00V lA bridge 22p; 800V lA cop; 
250v 25A lop 
50V 30A red. + or - stud 40p 
Zarr.r.-400mW BZY88. All oOltegos 
from 3V to, 30V lop 
13W plestiC from 3V to 206V 209 

RESISTORS 
Carbon film 5% W mln:eture. All 011ao, 
in Ei2 serio, from ifl to IOMII (over 
iMfl 10%) 15p eaCh. 
Moral Film 5% 1W. Al values in 012 
sorio, from vn to loMn 24p. 1% and 
better-5.A.E. for liSta of 000r 250 
values 
WirewOand 2*W 025. 033. 047 in ap. 
Wireosound 5W all velues from in to 
47K lop eech. 

TRANSFORMERS 
6-0-6V bOrnA Sop; 9-O-9V lOOnsA asp; 
12-O--12V SOmA sOp; 12-0--12V 100mA 
LI; 12-O--12V lA £2.80; 20V 55rnA Sop; 
22V lOOmA CI; 29V SOmA fOp; 63V 
bA £1.95; 6-0--8V b*A £230; 12V 
ISOmA 65p; 11V lA £180; 25v 1A 
£230; 30-0-30V IA £370. 
Malt)taped type to gino 3,4, 5, 6. f. 
10. 12, 15, 18, 20, 24 or 30V. or 
12-0--t2 or 15-0--15V. IA version 

A817 2540114076mm £1.50 
AB6 3070120076mm LI-79 
ABlI 301X203o76mrn £2.00 
A873 1020102064mm sOp 
AB24 133o102o64mm L a0p 
AB2S lS2oiO2rClOmln LI-00 

VEROBOXES AND CASES 
Professional 2 perI boces made of dark 
and light grey high impact pvlyelyrene. 
251f 120065040mm £1.62 
2520 iSOvOOvSOmm LI-75 
2533 lfOolbOo6Omm £2.40 
Sloping front version, ideal for micer, 
2523 22001740150/52mm LI-20 
Ceses, white plastic top end bottom. 
front and beck alumInium panela thut 
slot In. Typ; 
1410 205v 140040mm £2-gO 
1411 205o140075nrm £325 
1412 205o1400110mm LI-20 
1237 154x85s,4Omm Li-80 
123f 154,cOSo6Omrn £225 
1739 IS4ofScaOmm -L2-70 
Small general purpose plesliC boxon: 
1413 71tc400243mm 32p 
Pol tISo7SX06mm 

DEVELOPMENT PACKS 
Save £LLCs by buying a full rasgo of 
Components uf one gol All full spec. 
marked devices, no rn)odts or old stock. 
5CV Ceramic piale capacitors 5% lO of 
each value. 22pF to 1.000pF. TalaI 210 
capacitors £270. 
CR25 carbon film reSiStOrs. watt 5% 
10 of ouch velae -ion to 1Mn. total 
610 LO-Oc. 
Extended range. I ohm to 10M 050 
resistors LS -30. 
Electrolylics. Wire ended 25v wOrking 
tO each Of: 1. 2-2, 4-7. 10, 22, 47 end 
lOOmF 70 capacitors for £320. 
C280 polyesters. 100f each value: 0-01, 
0015, 0-022. 0-033. 0-047, 0-068. 
0-1. 0-15. 0-22. 0-33. 0-47mF. 110 caps 
LI-00. 
Zeners. 400mW 5% BZY8S. tO nach 
3V to 30V tOtal 260 £1400. 

l,000pF 40 VW ELECTROLYTICS. Size 1 X in aI 3 for 35p. 
60 ASSORTED WIRE WOUND RESISTORS. 110 10W et Sip. 
NPN TO 39 POWER DARLINGTON TRANSISTORS et 2Op each. 
SILICON SOLAR CELLS O-5V ISmA at 35p, 0-5V 50 mA at SOp, O-5V 

bOrnA at Sop. O-5V 200mA at £1. 
loo SUB-MINIATURE DISC CERAMICS ASSORTED from 3-3pF to 

O-0114F at Sip. 
VHF NPN TRANSISTORS TYPE BF 224 at 650, 57p. 
TAG ENDED ELECTROLYTICS 330014F 64VW al Sop, 4.700uF 4OVW 

at 4Sp. Sizes 2+)n X 190in. 
FM IC'S LIKE TAAS7O. Untested with data al S for Sip. 
FERRANTI ZTX1O8 NPN TRANSISTORS et 650, Sip. 

SO ASSORTED RADIO end TV KNOBS for iSp. 
DUAL GATE MOS FETI similar 104067301 33p, 4 for Li-io. - 

20 PHOTO TRANSISTORS NPN. Untested for £1. 
500 yard REEL OF PVC CABLE. 14 Strand 0-0048 aI £3. 
BDi8i 4A PLASTIC POWER TRANSISTORS al lOp each. 4 for Li-35. 
100 ASSORTED i. kW RESISTORS. 17 different values at Sip. 
MULTI-TRANSISTOR IC. LIKE CA3045. Untested with data aIS for Sip. 
UNMARKED GOOD 253866 TRANSISTORS at 40p each. 3 for Li. 
25 UNMARKED UNTESTED 0C107-f-9 TRANSISTORS at S7p 
PLASTIC TRIACS 400 PIV 6A at SOP each. 
SO ASSORTED TRANSISTOR ELECTROLYTICCAPACITORS al Sip. 
20 ITT BRANDED 250 mW ZENERS ASSORTED for isp. 
20 STC 7SOmA SILICON DIODES ASSORTED for 50p. 
GERMANIUM TRANSISTORS AC141K. ACI42K. AC1S3K, ACI76K, 

ACI87K. ACI88K. All at 2Op each. 
TV TRANSISTORS R2008 et 7Sp, R2OIOB al Li-25. - 

FETI MPF1O2 at SOp, MPFIO3 al 25p. BFWIO at 3Op, BFWII aI 301,. 
BF256 at 2Sp, 2N38i9 at 201,. 40673 eguin. al 33p. 

TUNING VARACTOR DIODES. Ufllested 200 Io 330pF al 6 fOr SOp. 
POWER TRANSISTORS. MPOib2 npn at ISp, MP6512 pop al iSp. 
POSTAGE STAMP TRIMMERS lOpF. 3OpF. 5OpF. ISOpF. 750pF. 

1.000pF al Op. 
NEW BOOK 'CONSTRUCTING SIMPLE SHORT WAVE RECEIVERS'. 

by G. Dobbs at 601,. 
20 VHF TUNING VARACTOR DIODES fS°.b good. ISP. 
PLASTIC SA SCR's 50 PIV al iSp, 300 PIV at 25p, 400 PIV at lOp. - - 

300 To 500 ASSORTED POLYESTER CAPACITORS for Li. 
35 ASSORTED PRE-SETS end SLIDERS at Sip 
STACKPOLE ROCKER SWITCHES 5A 240V at lop each. 4 fOr SOp. 
TAPE RECORDER DIGITAL MECHANICAL COUNTERS for 2Op. 

- Please add 20p post and packing on orders under £2 

1440 lip 7492 45p 74i80106p 
7447 2P 7493 45p 74367 lOOp 

LINEAR I.C.s 
741 25p; 555 aCe; 723 (T099) SOP 
PU.hlc VOtt.ge R.gul.tOrI: 
T0126 case SV 8mA OOp, 15V S55rnA 

sop 

TRANSISTORS BD131 38p 
.4C127 15p BD132 rnOp 

AC128 l5p BFV5O lsp 
AC176 lop AFV51 lIp 
AC187 lop BFY52 lop 
AC188 lOp TIP41A 
AD161 3Sp TIP42A 
AD162 35p rw2955 OSp 

BC1O1 lOp rlp3oSs 42p 
BC108 lop 2N2219 Sip 

BC109 lop 2N2369 np 
BCOO9C 15p 2N2646 42p 
BC141 lop 2N29260 l2p 
BC148 lop 2N3053 lop 
BC149 lop 2N3054 49p 
BC157 lop 2N3055 3xp 
BC1S8 lop 2N3440 Sop 

BCI59 lop 2N3442 £120 

Ali 25V; 047. 1. 22. iø. 22. 47mF 
Op; lOOnrF ip; 220r,rF ip; 47OreF lip; 
l.000,rrF lOp; 2.200r,rF Sip; 40V; 47mF 
Tp; lOOnrF Op; 22OmF lop; 47OnrF lOp; 

l,OctmF flp; 2,200nrF aCp. 
Tantalum bead. mF/V; 00/35; 022/35; 
0-33/35; 0.47/35; 0/35; 22/16; 22/35; 
3.3/35 47/35' 6-8/35; 10/16; 10/25; 15/iO; 
22/63; 22/10; 22/16: 33/10; 47/6-3' l/3. 
lip eiCh. 

VE RO B OA R D 
loo sql,, good Size OCCuls. Mixed. or 
ill 0.1 £130. 

ALUMINIUM BOXES 
Complete wIth baa, md PIS Screws. 
AB7 133o70a38mm Sop 

ABO 102o102a38mm Sep 
AB9 102x70o38mm 47p 
ABb 102x133o38mn, SOP 
AB1I 102x6-Sx5lmm 47p 
AB12 76x51 e 25mm 
AB13 152e 102e SIm,,, 85p 
ABI4 178x127x64mn, OSp 

ABI5 203a152x76mn, £1-SO 
ABI6 254x178x76n,n, £1.90 

Fantastic Reduction on all stock items-Bargains 
not to be missed. Hurry-while stocks last! 
Keyboards: 4-octave £1550; 5-octave £20. GU500 Top Octave 
Generator £l2'. 3D500/5 Top OctaVe Generator and Dividers £3520. 
Organ Cs: AV-1-0212 £6 '23; AV-l-5051 Li-34; AV-1-6721/5 £145; 
AV-1-6721/6 Li-62; AV-1-5050 £1 -96. Rhythm Generator AV-5-1315 £506. 
Chord Generator AV-5-1317A £618. Priority Latching AV-1-1313 £6-la. 
All prices Include VAT. Callers only. Construction manual for portable organ 
£225. CetalO9u. 60p acailable by post. 

¿Yect,-onic 14u3ica / Jnjl,-ument3 

Organ Centre: 12 Brett Road, Hackney, London E8 1.JP 
(01-986 8455). New Component Shop; 40/42e Dalaton Lane, 
London E8 2AZ (01-249 5624)-1 minute walk fron, Daiston 
Junction Station. 

NEW LOW PRICES- 
VAT INCLUSIVE ! t t 

411 full spec, marked 'devIceS by 
famous manufacturers 

DIGITAL I.C.i 
7400 lOp 7450 13p 7405 629 
7401 l29 7451 l29 7496 72p 
7402 12P 7453 129 74107 329 
740M lOp 7454 l2p 74121 00p 
7405 249 7460 l2p 74122 46p 
7406 25P 7472 24p 74123 S4p 
7408 12p 7473 24p 74132 Up 
7410 lIp 7474 24p 741501469 
7413 25p 7475 Up 741541209 
7414 54f. 7476 249 74155 629 
7420 129 7483 769 74157 56p 
7430 129 7496 35p 74l59l61p 
7432 169 7490 409 74174 629 
7437 ¶6p 7491 01e 741791009 

WIRE 
Enamelled copper wire on 2oz reel, 
SWGiprIce: 16/329, l8/34p, 20/30p. 
2V39p, 24/40p, 26/429. 8/44p, 30/46p. 
32i49p.34/50p. 36/52p. 38/SIp. 40056p. 

RF CHOKES 
075, 68, 10, 27, 47, 699H. oil lOp 
each; 15, 25. S'O, 7.5. l0,nH. all 
349 each. 

CAPACITORS 
Ceramic plate, 32pF to I,000pF 29; 
polyester 1. to 6,800pF Sp; 001. 
0015. 0032, 0.033,0.047,0066. 0lmF 
4p; 015. 0'32mF Sp; 033 6p; 0.47 Op; 
068 lOp; 1mF 12p 2'2mF lOp; 3'3mF 
249. 
Polystyrene lOpF to 1.pF 4p; 1.200pF 
to 10.pF Sp. All 29%. 
ElectrolytIc.: 

ElectronIc Organ wIth 4 tootege nd u.taln 

/kF«l q 

EI.CtrOnlC Plano wIth touch-.ifl$ltivS and specIal .ff.cts 

SEND LARGE SAE. FOR DETAILS 

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

All mail orders end caller, to thin sddrons placee-caliere only to 21 Depttord 
Broadway, SE8 (Tel. 01-692 2009) and 38 Lower Addiscombe Road, Croydon 

-*---. 'L.. 
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TACHO SLßVE 

THIS circuit is,designed to enable 
current impulse tachos to be 

used on cars fitted with electronic 
ignition.1 

Sometimes the pulsed coil lead 
can be looped through the tacho 
pickup coil, but in' my case .this was 
not possible because the loop is 

- IONrTION 

10 NrnoN 
FEED V 
T4CH0L 

TRi1R2 .C128 

Rl RD 
loo 0600 
lOW 1W 

T 

London. 

A selection of reeders 
Suggested Circuits. lt 

that these designs have 
N' 

f,, 
Should be emphasised 

not been proven by us. 

PJI I stimulate !urther thought. 
They wIll at any rate 

Any idea published will 

J 
be - awardfd payment 
accOrding to its merIts. 
Why not submit YOUR 
IDEA? 

Pleas. Hot. 
Articles submitted for 
publication should con- 
form to the usual practiCeS 
ot this tournaI, e.g. with 
regard to abbreviations 
and circuit symbols. 
Olagrems should be on 
separate sheets, not in- 

serted In the text.' 

The wire which used to feed the 
ignition coil (via the tacho loop) is 
now connected to the' emitter of 
TR!. This is turned on by R2. 
TR2 is modulated by the contact 
breaker, R3 making the load mini- 
mal. TR2 thus modulates TRi and 
causes current pulses to reach the 
tacho. 

The coil lead on the original was 
of the resistance type (part of the 
car's ignition boost system). 1f the 
car to which the system is to be 
fitted does not have a resistance 
lead, some adjustments of Rl may 
be necessary. This may also be the 
case for tachos of different sensi- 
ti vity. 

The unit is so small that it can 
fit in the case of the C.D. ignition 
system. 

f 
F. C. Dun-ford. 

Practical Electronics July 1976 589 

internal and the impulse lead per- 
manently connected to the ignition 
feed. In any case this unit avoids 
very drastic rewiring. 

EXISTINO CD 
AMIDON CIRCUrTS 

Fig.1 

SOUND TO LIGHT SYSTEM The circuit has been found to records where the standard, lighting 
rerforrn well in a Disco and if is normally ultra-violet. 
fairly low wattage lighting in suit- K. P. White. 

THE circuit operates on a nine able colours is used, can produce. Brighton. 
volt supply, the gate of the quite pleasing effects between Sussex. 

s.c.r. or triac being connected to the 
positive rail via a 330 ohm resistor 
in parallel with a 100 microfarad ___________________ ______ $ 

capacitor. The cathode or MTl in 
aon 

L 

the case of a triac is taken to 
,j 

OOAF 

mains neutral. CSR 

Ths arrangement means that the 4+-i 
OA$ OASI s.c.r. or triac is normally turned on. 

The input from the sound source is 
Alf VE put through an isolating trans- 

former and the secondary is con- 151RO 

nected to the base and emitter of 
the transistor TRI. Thus when a 
sufficiently strong signal causes the 

I 

STRO 

transistor TRI to turn on, an alter- 
N N native current path is provided and - - - -o 

this causes the s.c.r. or triac to turn 
off. The 5Okfl resistor VRI is used 

Fig. i to bias the transistor TRI to alter 
the light/dark periods. -. 
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A SIMPLE QUIZ BUZZER FOR TWO OR MORE CONTESTANTS 

AFTER surveying the various de- 
signs for quiz buzzers, I did 

not find one that was simple enough 
to warrant construction of a buzzer 
system catering for six or more con 
testants. This prompted the develop- 
ment of the circuit shown below, 
Fig. 1. 

The action of the lighting is 
simple. R2 holds CSRI gate at 
ground potential until SI is de- 
pressed. This connects R5 to the 
gate via Rl, the gate "ON" voltage 
is gained and CSRI switches on. 
lighting the lamp LP!. Resistor Rl 
limits the gate current when the gate 
is shorted to the anode by the 
switch SI. 

If thyristors with particularly sen- 
sitive gates are used, then small 
Capacitors. lOnF, may have to be 
connected across the gate resistor 
R2. This is to prevent the CSR from 
switching on due to noise, which 
Can be picked up by the long cable 
connecting the contestant's push- 
button to the control box. 

The inhibition circuit action is 
more complex, but only uses one 
steering diode per lamp circuit 
instead of several. When CSR1 is 
switched on, the p.d. across R2 
(600mV with the resistance values 
as shown) is sufficient to switch the 
CSR on. As the gate currents and 
p.d.s required to turn the CSRs on 
varies from device to device, then 
R2 may have to be changed to suit. 

Once CSRI is switched on and 
lamp LPI lit, point B ii pulled 
down to near ground potential; it 
will be approximately 07V above 
o volts'due to the p.d. across the 
current conducting CSR. Likewise 
point A will be at near ground 
potential, at 10 to 14 volts depend- 
ing upon the diode Dl. Thus if S2 
is pushed the potential difference at 
point C will be the same (Fig. 2). 
So the pd. across R4 will be 03V 
giving insufficient drive to the CSR 
gate to turn it on. 

This circuit may be wired up to 
cater for any number of contestants 
just by adding more switching 
module3. Although TIC45s and 
lSl2Os were used in the prototype 
there is no reason why other types 
of thyristor and diode should not 
be used, bearing in mind that the 
correct functioning of the circuit is 
dependent upon the gate currents of 
the CSRs. and the diodes should be 
chosen for minimum voltage drop 
across their junctions. The resis- 
tances of Rl and R2 are determined 
by the current requirements of the 
CSR gates, and should be chosen to 
allow just enough current through 
to the gate to turn it on. 

To give an audible indication as 
well as visual, a buzzer may be in- 
corporated into the circuit. The 
circuit shown below in Fig. 3 is a 

Fig. .1 

.4 IOOLTS 

104fl 

' 

«il 

R3 

R3 

7503 
3 

2 
P.ø ill- 0633tTS P.D I)0vOUS 

Fig. 12! I00LTS 121 l.OvQ.TS 

lo 

DI 

0811 

Ro 

AI 
o.____.R58__ 

TR1 lAI 

O VOLTS (EI 

Fig. 3 

simple transistor switch. When all 
the lights are out, then point A will 
be at the supply rail voltage, 10V; 
and the transistor base will be re- 
verse biased, cutting TR! off. Once 
a lamp has been lit, point A will be 
brought down to 1V above ground 
potential switching TRI and the 
buzzer on. 

Once the buzzer has been acti- 
vated it will operate until the unit 
has been reset, thus indicating to the 
quiz master that the buzzer requires 
resetting before the next question is 
set. 

The buzzer can be a 6V or 9V 
relay wired to buzz; these are more 
economical on current than bell 

nl 

buzzers, which may require a separ- 
ate battery from the rest of the 
buzzer unit as they operate at 
different voltages, usually 45V (Fig. 
3b). 

All the cables used to wire up the 
contestants switch buttons should 
be the same length (to ensure equal 
cable resistance), and if very long 

Ible is used then the value of R5 
may have to be reduced to compen- 
sate for the resistance of the wire. 

Diodes Dl-Dx should be ger- 
manium devices, as the voltage drop 
across the junction will be at a 
minimum. 

P. Culverhouse, 
Stevenage, Herts. 
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CONDITIONS OF SALE 
All D,. Coo . o o V AT 
If df800d itI, I dd 8% 

If .flioe wiTh H dd 25% 

ZZ.Ifod 
Package poat.,.g foe, 

fo, o,d000 £3.00 
Oa,,,e, o,d,,dd12Y% 
CaI, aIh o,dec Ctleqcea/Po,IaI 
O,da,a to Do,.m Elec,,o,.,co LimIted 
P.O. Boo Te8. Le,d. 1512 2UF 
Small 0,00, hacdliog Chrqo of 40p 

tot o,dt,, 0,00, £3.00 

144 MHz Converters 
28-30 MHz £15.25 + H - 

2-4 MHz £15.25+ H 

70cm- 432 MHz Converters 
144-146 MHz £18-25+ H 

28-30MHz £18-25+H 
144 MHz Dual Output Pre-Amp 
£9.25 + H 

ALL 
AVAILABLE 
EX- STOCK 

432 MHz Varactor Tripler 
£17.65 + H 

M252AA Rhythm Generator j 

£7.99+H 
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NICKEL - CADMIUr5I 
RECHARGEABLE CELLS 

Sim. to nom, charge 
dry cell Capacity 

HP7 0SAh 
cur. (mA) 
50 £1.10 s 

- 1.2Ah loo £1.24 s 

HP11 20Ah 200 £1.80 s 

HP2 40Ah 400 £2.70 s 

ELECTRONIC IGNITION 

* High performance 
* For 2 & 4 stroke engines 
* Improved start/runnIng 
* 'Crisper' throttle response 
* Reduce battery drain 

Neg. earth or pos. earth 

£15.00+ s - 
Please state type requIred 

* Modern styling 8RV39 - 
72 ZN 1034E ' * 25W per channel into 8 ohms. BOOKS (z 

J 

Hi-fi hints and tipe 
Complete kit with Towers international transistor selector 
assembly instructions Electronic circuit design handbook - a 

must for electronic enthusiasts 
Overseas orders Electronic components (Newnes) 
SAE. for full spec. P.C.B. assembly (Newnes) 

Electronic diagrams (newnes) 

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

CLIIVIIINMISJfl 

Sw1ched output 6, 
75 or 9v at 2SOmA. 
D.C. pos. or neg. earth 

£3.15+ s 

£4.70 s 

ea 

£2.95 ea 

£4.50 ea. 

£1.80 ea. 
£1.80 ea. 
£1.80 ea. 

Sl 50W x 50H x 1000 £1.03 + s 

S3 150w x 50H x 1000 £1.31 + s 

H 

S2 lOOWx5OHx 1000 £1.17+ s 

S4 50Wx75Hx1250 £l.47+ s 

SG 150W x 75H x 1250 £1.97 + s 

SS 100w x 75H x 1250 £1.68 + s 

S7 200Wx75Hx125D £2.19+ s 

SPECIAL OFFER) 
If 6Op catalogue ordered simultaneously with 
order for SAMOS cases - case price less 25% 

TOOLS 

The handy EXPO i2Vd.c. drill is supplied 

complete with drill kit containing 4 small drills, 
two spare collets, two cutters, wire brush, 
soit buffer, grindstone and 9 various 

milling and reaming tools. 

Drill & kit £9.50 + s 

Kit only £4.75 + s 

ORYX 50W SOLDERING IRON 

s , -- 

- ., 

4/ 
Temperature can be altered 
between 200-400°C. 

Iron 240V £6.90 + s 

Stand £2.80 + s 

ISO-TIP CORDLESS IRON 

Mains and 12V d.c 

venions ava 
£11.50+ 

lab,"' 
DE-SOLDE R TOOLS 
Thrne high-suctIon models avaula 

5R2 £6.20+ s 

5R3 £5.20+ s 

SR3AS £4.80 + s 

Spare nozzle 60p ea. + s 

Please state type 

ORDERS BY RETURN OF POST °NO QUIBBLE REPLACEMENT PART SERVICE 

°QUALITY BRANDED PRODUCTS FREE UP-DATE INFORMATION SERVICE 

RECTI FIERS 

SEMI-CONDUCTOR DEVICES MULLARD MODULES 

LP 1173 - £6.10+ I- 

LP 1184/2 - £6.58+ I- 
IN 4001 - Sp ea.) 
IN 4002 - 6pna.( + 

LP 1185 - £4.50+ b 

IN 4003 - 6pea.( LP 1186 - £6.321 
LP 1400 - £5.15+ b 

lOA bridge (400V1 - 32p + H 

- 1-6A ' (200vI - 48p+ H 

- 1-6A " (800V) - 0p + H 
2-OA " (200v) - 72p + H 
2-OA " I600VI - 90p + H 

IIi I,C's TRANSISTORS 
BC 107 - l2p s TOS Reg -Ello 
BC 108 - lip s MVRS -f1.SS, 
BC 109 - l2P 5 MVR12 -f155 
BEY 50 - 2OP s MVR 15 - £1.55 
BFYS1 - l9p s LM3O9K -f210 
BEY 52 - 20p 5 7805 - £1.55 
2N 3055 - 8Qp 5 7812 - £1.55 
2N 2646 - 94P 5 7815 - £1.55 
TIP 2955 £1.14 s 7824 - £1.55 

'INTERNATIONAL 25' TIP 3055 -6p s ±15V D.l.L. - £2.82 
BC237B - lip H TBA 231 -£1.75 Build yourself a BC 238C - lop H TBA 800 - £1,20 

BIG SOUND amp BC 239C - 12P H TBA 810S - f1,31 
ZTX 107 - lop H TBA 820 - £1.00 

- atabudgetprice ZTXl08 - 9p H ZN 414 -£1.30 
ZTX 109 - 12p H ZN 424 - £1.25 
ZTX 300 - 13p H 741 Op-amp - 

ZTX 500 - l4p H 747 Op-amp 
MJE 340 

- 62p H (Dual 741) - 95p 
TIP 31A - 36p H - 748 Op-amp - 48p 

- .. 
. TIP32A - 40p H 555 TIMER - 56p 

-- 
- 

2N 19 - 32p H . 556 (dual 555)- £1.10 
As featured 3N li - 65p s HA 1156 - 1 .60 
in 'ETI' Oct. 75 edition CS 715 - i8p H (similar to 
FEATURES (Similar to MC131OP) 
* Triple Op-amp pre-amplifier 2N 38191 

- ORP12 - 

* Power 'Darlingtons' BE 180 - 40p 8A Triac -f118 

It 

A PROFESSIONAL DEAL 

) FOR 
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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, MIDOX. 
Tel. 01-891 1692 

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

* Bench Power Supply * Wobbulator * All ETI Top Projects * Many of the Elektor Projects 
NOTE PCBs for most published projects available to order 

CROFTON ELECTRONICS LTD 
Dept. E, 35 Grosvenor Road, Twickenham, Mldds. 01-891 1923 
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ELECTROLYTIC CAPACITOR OFFER ZN414 IC Radio, (l-20. 
10630/63 £1-U 2200/40 3Op 220/63 lip 741 SOp. 

I ic nockets OtL.'aIi 26p. 1O/50 £1-SC 1000/180 Olp 160/25 Op I Completo rango of Componente 
5000/70 71p l/40 25p 100/40 '3P I held In stock. 
5000/50 iSp 1000/30 2Sp 100/12 ipI Reelet0r CF. 0-5W end O-25W. 5/35 SOp 1063/25 25p 6/450 IMP I ii 2p. 
5000/12 ZSp 470/63 23p 16/450 2691 Metal Oxide 05w. Sp. 3000/25 308 410/35 lOP MYLAR Cape.: 2500/70 63p 330/100 30p 32+32/450 31P j mF. 2nF. 5nF, Ip; lOnF. 20nF, 2200/6.3 208 250/64 249 50/50 Ip lOnF, 4OnF, 47nF, Ip; 016F. 
Micro Switch.. (,raki Or Smelt) 33p I 

0'2oF, l2p. 
Cibi. Ti.. 3p C280, Polyonter 250v; 
TOS fait Sink. 13p lOnF, 22nF, 4p; 33nF. 47nF. 4p; 
Pot Core. (14mm or 10mm). complete OSP 68nF. Sp; 018F. 0158F. Sp; 
160/ P11.110 DIn 500kete lIp 0228F. Ip; 0-33pF. Ip; 0418F. 

149; 06888. lIp; 1'SuF. lip; 
DIGITAL ICi I 5oF. PSP. 228F, Pip. 
laman rafl9e 011400 Cenai In clock. PrIces trem mp. 

1N4004 Pp I CASi/IO LI-IS 
INTEGRATED AUDIO POWER AMPS. 064007 Op CR51/SO £128 
20w RMS. loft 011o, Storoo pole (II-95. 1N4148 5P I CR07160 LISO 
30W RUS I oft £195. Stereo pair £1480. I 40669 (l'lI 
SOW MUSI oft £8238. Stereo psi, £2218. 0A90 'P I 

50W RUS (4cl) imp. kil. complete with boudIn6 0A91 Op 
I 

' I ZONER DIODES md apPl;c.tlon datai.. SltabIe for Inxtmomnntl, 
CR63/40 tCp i 40OOW lip dieco. hl-II, etc. (95 

SAE. FOR DETAILS CRS3'OO 1' Iweft lip 

SEMICONDUCTORS 
AC14I 57p BC157 lop 80115 Sip MJ3000 £260 2N30515 28p 
AC142 449 BC15O lip 80121 £140 HJ3001 £250 2N305'O OIP 
AC167 3Op OCt58 12p 00124 Up MJ4200 £5.80 2N3055 SOP 
ACI8O lOp BC167 lIp 80131 SOp MJE2955 £840 2143702- 
ACIB7K olp BCIBO lop 80132 Mp MJE3055 iSp 2143711 l4p 
AC1681( 41p BCI6O ISp 80135 SOp 
A0161 lip 8CI82 13p 60136 63p l'1P29A lOp 
AD162 62p BC212 lip BFY5O 23p 118300 ISp 40361 SSp 
BCIO7 l3p BC3OI flp BFY51 np TIP31A lip 40362 60p 
BCIO8 12p BC302 SOP BFVS2 Zip 11P32A lip 40406 

- 
SSp 

BC109 lop 6C303 lip MJ401 LI-38 TiP4lA 72p 40401 40P 
6C141 lop BCY7O 149 UJ49I £152 l'iP42A (1-21 40408 Olp 
6C148 lOp BCV1I SOp MJ2500 £2.18 T1P2955 LI-31 40409- 
8C149 14p OCt72 lOp MJ2501 £208' 1)83056 7Sp 40410 ISp 

You can rely on a 

CROFTON KIT 

I 

e' 
- Whether professional. 
student,teacher or amateur, 

the field of electronics can open 
up a new world for you. 

Send ISp SAE. (lOin 12m) to cover postage 
PLEASE NOTE OUR NEW ADDRESS 

] - 

CROFTON don't just Sell kits, we offer you a technical back 
up service to ensure your success 
The followIng isa selection of some of the more popular kits- 

* Mullard CCIV Camera * PE CCIV Camera * 'Mistral' Digital Clock Kit £1250 (Inc. VAT 
+ 50p P, & P.); Built £18 + 50p P. & P. * Electronic tgnition 

* Sound Operated Flash * PW Tele-Tennis Game * UHF Modulator 

payable o PRONTO ELECTRONIC SYSTEMS L IM TED. 

If irisa 
PRONTO Fluorescent 
Display Alarm Clock KIT 

Wake up to the electronic age with the 
new PRONTO 304 Alarm Clock 

Large Bright Green Display 
'Alarm with 10 minute snooze feature 
AM/PM indication and simple setting 
Automatic brightness control on digits 
governed by room lighting 

Ingenious gravity alarm - time setting 
mode switch Pull assembly instructions 

ATf155O including VAT. 
With all PRONTO products - enquiries 
from the Trade, as well as the Hobbyist, 
are welcome, and you can also buy 
individual components! 
PRONTO CONSTRUCTOR'S CLUB 
When you buy your first Pronto kit 
you're automatically a Member of the 
PRONTO CONSTRUCTOR'S CLUB. lt 
will not only keep you in the picture on 
new Ideas and kits. . . 'but gives you 
FREE a £2 Voucher against the purchase 
of your next kit! 
Isn't it time you Joln1 the Club? 

U AT £29.50 EACH (Plus P & P) 

PRONTO 304 KITIS 
AT £15.50 EACH (Plus P & P) 

My cheque/P.O. for ._is enclosed I 

I NAME I 

I ADDRESS____________________ I 

Pronto Electronic Systems Ltd. 
645/647 High Rd., Seven Kings, 
Essex IGa8RA. 01-5993041 

L ------ Reg. officeNo 10810? - 

Bold Digits-runs on two Penlight Cells. 

Now is the time for the hobbyist to move into Advanced 
Technology with Prontol 
PRONTO MODEL 301 - The first completely portable liquid 
crystal display, digital CALENDAR CLOCK KIT offered in the 
United Kingdom. 
Battery operation - two small alkaline cells give a minimum 
life of 12 months. 

'Superb accuracy through crystal control - of 3 mInutes a year 
Wide angle display with inch digits 
Push Buttons give choice of 3 dIsplay modes - houts minutes 
on 12 hour display with flashing colon, or seconds, or date. 
PRONTO 301 comes complete with easy to follow 

instruction ATf295O Including VAT. 'iou. save 
Pounds off the recommended retail price of a 

comparable made up clock. 
TERMS: Cash with order - make a chenue and/or oOstal Order 

RRDNTD 
* 

r --------- ti1,# 
j Please send me - 
I nl PRONTO 301 K IT/S * 

New to the UK from PRONTO 
Battery operated LCD read Out 

CALENDAR CLOCK KIT-crystal 
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of a power supply (the dice can be 
3-BD 

DISPLAY1 
L D. OIE run from a PP3 9 volt battery tak-- SWITCH 

ing less than lOmA) and other extra Fig. i j 

LOGIC PATTERN 

components. 

pulses into a 6 counter whose 
outputs are displayed using a 
seven-segment display. The method 
described here fol,bows the sanie idea 
but instead of a seven-segment dis- 
tylay, a set of seven l.e.d.s is 
used giving all the possible pat- 
terns normally seen on a "manual" 
dice. This approach has the attrac- 
tion of being economical in com- 
ponent requirement and in line with 
the games and other uses to which 
dice are normally put. 

In this circuit, CMOS components 
were used to alleviate the problem 

fol lows: 
a = 2 or 3 or 4pr 5 or 6 = 

As+AC+A'+AiC+ 
+ABC = AB + C 
b 6 only = A 

C = 4 or 5 or 6 = 
A+ABC+AB = A. (+Th 
L d=lor3or5= 
ABC+ABC+AgC = C. (+Th 

MC14207 and 2xMCI4OII provid- 
ing the decoding logic for the l.e.d. 
signais, the high irequency oscil- 
lator and the three-thit register made 
from J-K flip flops and NOR 
gates. 

Using the normal convention for 
numbering the pins on a d.i.i. chip, 
the full circuit is shown in Fig. 2. 

D. Reif. 
Cranbrook 

el 

ELECTRONIC DICE CIRCUIT 
THE normal method employed to 
geneIte random numbers for use 

in an electronic dice is to use a 
manual switch to control a high 
freauencv oscillator that feeds 

From Fig. i it can be seen that 
if we want to have signals to drive 
the seven l.e.d.s of the die face, we 
only need four distinct signals: a, b, 
c, d, as there are three duplicated 
signals. Using the notation ABC for 
the output of the threebit binary 
counter it Fig. I, we can express the 
reQuired secondary signals as 

Using the counter values O and 7 
(ABC and ABC) as "<lon't care" sig- 
nals, we can reduce these signal 
equations to: 

a = A+B; b = A.B; c = A; 
=CH 

Four dual-in-line package chips 
will suffice for the circuit -2 X 

FUSE FAILURE WARNING 
THE circuit in Fig. I giv a 

visual indication when the fuse 
fails. 

The equation for calculating Rl 
is Rl = 5OVHFF where V is the 
supply voltage and HF the current 
gain of the transistor. 

If the supply exceeds 40 volts a 
transistor with larger Ve should be 
used. 

N.Ruiz. 
London. 

ov 

ACI2 

FRc. 

POWER 10 EQt)IPERT 

0v 

1g. i 
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the boat and so turning it. Two 
motors are used, one on either side 
of the main propulsion unit (as far 
from it as possible). 

Motor M1'moves the boat to stár- 
board; M2 to port. 

A pulse is received by the RC 
receiver in the 'boat and transmitted 
to TRI base triggering the j.c. 
whicl counts one. 

Only two outputs of thé ic. are 
used so the output codes obtainable 

are 00. used for half ahead, 01 to 
turn one way, 10 to turn ihe other 
and 11 for full ahead. The out- 
puts of the j.c. are taken to TR2 
and TR3 which operate relays 
control1ing M1 and M2 so tbat they 
operate in sequence. 
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N this circuit an SN7493 four bit 
I binary counter i.e. is used to 
switch motors on either side of a 
model boat so giving directional 
control by bringing about an 
imbalance in the forces propelling 

DIGITAL MODEL CONTROL 

BOAT STERN 
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D. Osborne, 
Carlisle. 

NOVEL MEMORY 

THE circuit in Fig. I will be 
recognised by must of your 

readers as being a memory element. 
The usual method of operation is to 
have the inputs A and B at logic I. 
The otttput Q1 is 

2 
1f A goes to 

logic O. Q1 is set to logic I and Q2 
to logic O. This state continues even 
when A returns to logic I. Simi- 
lavly. if B goes to logic 1. Q2 is 
set at logic I and Q1 at logic O. 

A novel method of operating this 
circuit is as follows. lilie input B 
is normally kept at logic I. The 

Fìg. 2 

output Q1 is kept at logic 1 (assum- 
ing that A has been at logic O after 
B last returned to logic 1),. no 
matter what input is seen at 
A. If a negative going pulse 
appears at the input B the 
output Q1 will be A. If A is at 
logic O, no change in the state of 
Q1 is observed. 1f, however, A is 
at logic I, the output Q1 goes to 
logic O and will remain in this state 
until A goes to logic O and resets 
Q1 to logic I. irrespective of the 
condition of 'B. Typical waveforms 
are shown in Fig. 2. 

P.N. Hobson. 
Sheffield. 

Fig. 1. ______ 
II 
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POINTS 

ARISING - 

P.E. DIGI-PROBE (Apri! 1976) 
lt has been brought to our 
attention that DIG/PROBE Is the 
registered trade mark of Kane- 
May Ltd., of Welwyn Garden 
City, Herts. The instrument 
described in our April issue and 
entitled "PE Digi-Probe" has no 
connection with the above Firm 
nor its products. We apologise 
for any inconvenience that may 
have been caused because of 
the entirely coincidental choice 
of this almost Identical name by 
our contributors for their own 
original design. 

DIGITAL FREQUENCY 
METER (June 1976) 
On page 505, the circuit dia- 
gram for the high impedance 
buffer (Fig. 13a) shows the base 
of TR14 connected to the gate 
of TR15 and also to "ground". 
This is, of course, incorrect and 
the base should only be con- 
nected to the 'ground" line. 

i 
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 Operates (rose 5-16 VOC. . KIT 55-12w £13.75 
Perfect for cars, boats,campers or portable clocks. (with 0.25'dIseIaysl AIflflSII 
Kit includes all Components, PCB, crystal and instroctioris. ., KIT SI-125 ........... £15.95 

(with 0.50" dipluyd 

ordering inform ation 
U.K. AND EIRE CUSTOMERS (incloding N. Ireland). 

All prIces re listed in British poonds and pence. Remittance by bank cheqoe or S 11%OIhl ICS 
international postal money order in sterling or an equivalent amount in U.S. INJTERNATKJF'sUAL 
fgnds. We regret that personal cheques are not acceptable nor can goods be sent 

COD. The prices do not include any tanes Inviable by a purchasers country of 
residence. ' P.O. BOX 64683, DALLAS, TEXAS 75206, U.S.A. 

CUSTOMERS IN OTHER COUNTRIES: Please write us for price and thip. 
- TEL. (214) 369-7309 u TWX. 910 961 4422 WIJI 

ping information. 

t 

NOTE: Thin kit is des:gned to interlace with our specially designed alen,, clock kit only. 

- 
It wi t ten with other d guai clocks. 

KIT SI-41 

£16.95 KIT SI-41 Same specs. as SI-40 except that thin is a complete unit with its own display LED's and power supply components Iminus 12v 
Airmail PSP Cs.25 transformer) for temperature measurement Only. 0.5 inch LEO'S 

CRYSTAL TIME BASE KIT 
Here's an excellent unit for converting your mains operated clock to DC opera- 

tion. Features a 60Hz output but is ideal for use with our SI-50 clock kit, 
MM5314, MM5316, CT7001, MK50250 and many Other clock chips which have 

50 and 60Hz Inputs. KIT S162 

FEATURES: 

Super small size of only 1 in. x 1.5 in. 

Low power consumption - 2.5mA typical. 

4-DIGIT 
- DECADE 

COUNTER 
uI Pr.00. ofer a tse uppIy CneO lncIudOI 

FEATURES t 
On-chip internal oscillator for scanning speed. 
Overflow and count-extend outputs. 
Transfer, reset, count, blanking and true complIment control Inputs. 
Circuit board can be cascaded to B-12-16 etc. digits. 
Kit Includes all components, PCB's, LED displays and full assembly 
instructions. 

 Kit includes all components. PC Boards, switches, alarm speaker and complete assembly Instruc- 
tions. You provide a 12V transformer. . O 

' 

AIn,of I P&PEI.20 

DIGITAL THERMOMETER KIT 
Heras anothee eoclusioe from Sabtronlcs - the first low cost digital thermometer with high-quality features, 

Two versions available: Kit SI-40 for intertreieg with our six-digit alarm clock, and Kit SI-41. a complete unit for Independent operation. 

FEATURES 

±2 fon 160 t 2 

Now you can build a digital alarm clock that displays the time of day an well us the temperature, or a digital alarm clock only, or a digital 
thermometer only. These exiting new kits from Sabtronics utilize the most op-to'dat digitaf electronic techniques and Offer features found 
onl y in more expensioe instruments. 

6-DIGIT LED ALARM CLOCK KIT 
FEATURES 

6 Bright red LED displays, 0.5 inch character height. 

12 hour 60 Hz or 24 hour 50 Hz operation. (Optional 12 hour operation with Oor crystal time 
base titi. 
AM-PM ànd power failure indicators. L 

::; ::t:d wtth oftlo al th mOE 

TIME AND TEMPERATURE.... 
exciting new digital electronic kits from sabtronics 
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BSR DECKS WITH PLINTHS AT 
FANTASTIC REDUCTIONS 
MP 60 Type (illustrated) £14.40 
Less Cartridge p&p2'00 
C141 (not illustrated) £10.86 
Auto. with Cue p&p Li-50 
Fitted Stereo Cartridge 
Alt plinths finished in matching Teak veneer.' 

THE NEW'COMPACT' S PEA K E R 
KIT il 

I 

A compact hookshelf speaker system giving a high electra I 

accoustic efficiency for the low powered amplifier. (I I 

The professiooal finish can he obtained with the minimum of 
f 

tools, the infinite baffle type enclosures come ready mitred and t 
professionally finished, and fin together with masking tape till It I 

glue dries. I) j 
The cabinet measures 12" o 9" o 5" deep appruo. finished in i 
simulated teak, incorporating a quality 8' speaker. maoimum £7 5O power handling 7 watts, impedance 8 ohms nominal, magnet 
size 2" appruo.. with 1" parasitic tweeter. PAIR INCLUSIVE +pfl.70 

VISCOUNT 'IV 
STEREO AMP 
COMPLETE 20 x 20 SYSTEMS - 

SYSTEM lb £65.00 - 

EASY TO BUILD SPEAKER KITS 
These superb simulated leak-finished speaker kits haue been specially 
designed by RT-VC for the cost-conscious hi-fi enthusiast who,wanns 
top quality speakers hut doesnt want Io spend the earth. Built to EMIs 
enacting specl!ica.!ioo. these pew RT.VC speaker kits (350 type kit) 
incgrporale 13 x8 woofer. 3a tweeter and matching crossover. 
Easily put together with just a few basic tools. 
Specification (each_speaker) Impedance 8 ohms. Power handling 
15 ,wats RMS (30 watts peak). Response 20-20.000 Hz. Size 
20 sIl n 9f approu. Comparable built units (EMI 1E3) sold elsewhere 
for over £45 pair. 

Complete with crusssoer 

£19.80 pair complete Components and circuit 

+ £5.20 diagram. C-. 
[lvii 350 KIT 

System Consists uf a 13" X 

appron. woofer with a 3" tweeter. 
crossover components and citcuit £6.55't'f1.20 P & ''diagram. Frequency response: 20 Hz 

Complete with crossover to 20 <Hz. Power handling 15 watts 
Components and Circuit - OMS into 8 ohms. (Peak 30 watts.) 
diagram - 

os 

H 

Mow the VISCO (IMTIV 
IN KIT 

30130S1'ePeO4mPFORM 
For the eoperienced 
constructor the Viscount IV 

amplifier comes complete - with teak finished cabinet. 
- front trim panel, knobs and 

I all necessary metalwork. 
The specification for she 
NEW 30x30 is similar to the 

£24.7betow, bat of Course wish 5 
complete system offered 

+o pSp bigger output 

INCORPORATING A GARRARD DECK 
SrEREc Garrard, 3 speed Deck automatic, manual 

facilities together with stereó cartridge and 
cueing device. 

T /Stereo 

21, easy to assemble audio system kit. No soldering required. 
The unit is finished in SimITeak and the acrylic top presento an 
unusually interesting variation on the modern deck plinth. 
Includes '-3 speed deck, automatic manual facilities together 
with oterea cartridge and cueing device. 
Two speakers with cabinets. 
Amplifier modale. Ready built with control panel, speaker leads 
and full. eaoy to follow assembly instructions. 
Specifications - For the technically minded. 

- output 2.7 watts per channel. Outtluf impedance 815 ohms. 
Input sensitivity 600mV, Aun, input oensitivity l2OmV. Power 

i. Stereo headphone socket. with automatic speaker cutout. 
I Provision for auniliary inputs - radio, tape, etc., and outputs for 

taping disco. 
Overall Dimensions. Speakers apprao i 2e O'o 5Complete 
deck and cover in closed position approx. 15 elVeS. 

COMPLF.TE ONLY Extras if required. Optional Diamond Styli £1.50 

£23 JO 
Specially selected pair of stereo headphones with individual level 

+ p&p £4.00 controls and pßdded earpiecesto give optimum performance £525 
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The new 20 + 20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry. the 
AT-VC VISCOUNT IV gives you a powerful 20 watts AMS per channel rito 8 ohms Superb teak-finishel 
cabinet with anodised lasciato harmonise with any decor. Polished trim and knobs. 
The VISCOUNT IV has a comprehensive range of controlo -volume, bass, treble, balance mono/stereo, mode 
selector, and scratch filter. 
Eruet panel socket for stereo headphones. And a hoot of sockets at the rear - for left and right speakers. tape 
recorder, 000iliarV. toner. disc and microphone. 
SPECIFICATION: 20 watts AMS per channel 40 watts beak. Suitable 8-15 ohms speakets Total distortion at 

10 watts betterthan 0.2%. Six switched inputs: 1. Magnetic PU.- 3 millivolts at 47K ohms (R.l.AA); 2. Crystal/ 
ceramic PU. -50 millivolts at 50K ohms (R.l.A.A.); 3.4.6. Tape Tueer/Auo. -140 millivolts at 50K ohms (flat 
frequency response); 5. Microphone-3 millivolts at 50K ohms (flat frequency response). 
CONTROLS: Pooh button ON/OFF, stereo/mono, scratch filter. 6 position rotary selector. Individual rotary 

controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aax. 

mains oulpol. Frequency resp005ea 35 Hz tu 25 kHz at full rated output. Sigeal te noise 
ratio: better than -50 dB on alt inputs. Tone control range; Bass ±15 B at 50 Hz: Cnmplete System 

Treble ±12 dB at 10 KHz, Power requirements: 250V AC. mains at 60 watts, with these speakers 

Approx size; 15"o 3"x io:' MP6O type deck with magneoic'cartridge. de love plivth and 

cover. Two Duo Type lIB matched speakers-Enclosure size t8Wa13/,a l%approo in 

veneer teak. Drive unit 10" with 2" tweeter. 12 watts handling 24 watts peak * £8.50 

SYSTEM 2 £80.00 
Viscount IV amplifier lAr System la) 
MP6O type deck lAs Syntew tal 
Two Duo Type Itt matched speakers - Enclosure size approu. 27" re i 3 

X lt ', Finished in teak simulate. 
Or:ve uolfr 13" X 8' bass driver, and 
two 3" (approx.) tweorers. 20 watts 
RMS. 8 ohmr frequency range - 
20 Hz to 18.000 Ha 
Complete System witir these 
speakers £80.00 +(7.60 p & p. 

pplcES:'SySleM te 
v:sraore iv 
.eSlifror £24,15 y fr90 o lo p. 

2 Ovo typo tb 
rpeakere £21.00 + £0.50 ph p.. 
MpvO rape derk w:th Mag szrrr:dt. 
de lore vitello 

end rover fl9.80+ f3,30 y lop. 

Tor.l if porohesed 

eep.retely: fit 55 
A+e:leble rompiere for enly: £65.00 

nf t .50 p fe p. 

Pit IC ES : SYSTEM 2 

Vieoraor if 
- amplrtier £24.15 y £1,90 p6 p. 
2 Ovo irte Ill 

speakers £4t.4tt+fi.5O p & p. 

MP8O ryp. deck with Meo. serrridxe 
delve. plirth 
end rar., £19,80+f3.30 p & p 

Tatet it porrh.eed 
.epereoeivr rns.ns 

2OX2O 

\\ 

:Ç 

/ 

Aoe:lebie oempieeeferoely £80.00 Scotland P & P Surchnrge Note: 30x30 kit fvailabla 
vfi.tO p & p System la £1.75 System 2 (3.50 only as a separate item. 
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PORTABLE DISCO CONSOLE 

All prices include VATIat current rates 
Mail orders to Acton. Tormo C.W.O. All enqoiries 
stamped addressed envelope Goods not despatched 
outside U.K. 

All items subject to availability. 

Prices corr.ct et lot Mey 11976. and 

DO NOT SEND CARD subject to change wsthoot notice. - 

Just write your order giving 

your credit card number S Minmrrm order on ACCESS(BAHCLAYCARD-t11. 

bats and treble controls, volume control and blind control tot turntables. Two 
' B.S.R. MP6O type single play prolessionel series decks, tilted with crystolcertridges. 

TECHNICAL SPECtFtCATION: Console sia. - 
Pri-smp - Output - 200mO. Lbet Clos- 11Ix 13'x8jlapp.l 
Auxiliary inputs - 200mO and Unii Open -35x13x4j' (app.) 
lSOmV into 1 meg. Mic input - 6mO This disco consolo is ideally matched 
into 100K. 240 volt operation. for the Reliant IV and Disco 50 nr any 
Turntables capacity - 1. 10 or ether quality amplifier. 
12' records Rumbli, wow and hurts, The unir is lii ished in black PVC with 
Rumble Better than -35k. Wow cantrasting simaluted teak edging, 
Better than 0.2%. Flutter Better than diamond spun control knobs with 
0.06% (Gaumont kalee meter). matching cnntrol panel 

. I Finish - Satin black mainplare with I j 
black turntable mat inlaid with Yours for only ' 

beushrd aluminium trim. Tonearrn and 
cootrols in black and brushed £49.00 aluminium. +f&5O p & 

v] 
21 D 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: 9.3O.m.-5p.m. Closed all day Wed. 

E TRACK HOME 
Elegant seit telector push button player 
for use with your stereo tystem. BUiLD_YOUR OWN STEREO AMPLIFIER 

CARTRIDGE PLAYER 
Compatible with Viscount IV system. 
Unisound Stereo 21. 

" 

module and the 
Technical specification Mains input, 
240V5 Output sensitraity 125mV. 

OFFER 

r 
For the man who wants to design his own ttereo -here's 
ynue chance to stall, with linisound - pee-amp, power 
amptufier and control pausai. No soldering - just simply 
screw together. 4 watts per channel into 8 ohms. Inputs: 
10mV (for ceramic carnridge). The heart nf Unisound is SPEOEIAL high efficiency IC. monolithic power chips which ensure 
very low distortion over the audio 240v, AC only. 

I 
' 

A, above but tomptnt th build 
Unisound Ampliliw- Kit 

spetpum. 

£8.00 (1.05 p b p. 

Yours 
(see onuste Panel) + 2 'Coact' 

to build 
A/so available with lb» 'Compact(snn opposite page) easy build speakn kitfl4.504 Up &p 

foe only 
easy 
weaker kits (see £24.50 

£12.60 +11.70 p & 
' uopooite Page) + & P £2 INCORPORATES: Pm-Amp with lull minina facilities, including switched input 

fe, mic with vnlum/ contrni. switched input for ausiliory with vnlumn control, 

- 
t 

IFYOU CAN SOI.DR 

CORRCTIN ON A PRINTED CIRCUIT BOARD 

YOU CAN BU%I.D ThIS KIT CORRECTI.'( 

Paligned R.F.l.F. module; Printed Circuit board, with 
ready mounted integrated circuit output stage and 

all other components. The push button tuning 
mechanism is fully built and tested reudy to mute 
with the printed circuit board. (once it is assembled). 

NOTE: Nu test equipment is required for alignment. 
but remember you must have the ability Ro solder on 

a printed circuit board. 

Controls volume manual tuning and five push 

buttons for station selection, illuminated tuning 

scale covering full, medium und lung wave bands. 

Size chassis 7" wide, 2" high and 4" deep appron. 

Speaker including baffle and fining strip 
£l.8O+45p. pAp. Car Aènial 
Recommended - fully retractable 
£1 .45+40p. pAp. cias psp. 

STEREO CASSETTE; IÏ NEW PRODUCT 

TAPE'DECK KIT 
'1 CO 35 MONO 

Kit comprises of ready built cassette tape V AMPLIFIER 
transport mechunism.Feuturing pause ,,,mç 

Ar control, solenoid assisted autorstop. Ideal general pupose 35 wate mono amplifierwish full 

3 digit tape counter. belt .driven balanced 4 
mixing facilities. Suitable for DISCO, PUBLIC ADDRESS & 
GUITAR/MUSICAL INSTRUMENTS. Unit housed joan fly wheel, DC motor with electronic Speed attractively styled teak veneered cabinet. 4 Inputs: DISC i R 

control, ready built and mounted record! 
replay PC board.and two VU meters. power supply. 

DISC 2 IBOTH FUR CERAMIC CARTRIDGES), tape and 

microphone. CDNTRDLS: All level mixing controls are fitted with 
PC board, mains transformer. Input and output imegral switches, push button type. DISC i R DISC 2: Volume 
sockets und twu level controls. Specification power combined treble filter. TAPE; Volume combined bass booster 
source 240 AC 50Hz. Output more than 0.5v input switch MASTER; Volume control combined or/off MIC; Volume 

mike -65dB.1OKC2. DIN -47dB. IOOKQ,Track combined bass booster switcb INDEPENDENT BASS ANO 

system 2 channel stereo record p)ay.back. Tape TREBLE CONTRDLS. 

speed. 4.8CM/SEC. Frequency response 50'l 200 Hz signal . a TECHNICAL S FEC tFICATION 
to nuise ratio -42dB. Recording system AC B'ias. Eiasing Pnwer uwpus 358MS oto 4 ohms Speaker ISoitable for 4to 
system AC erase, Bias frequency 57KHz,Size of mechanism y 15 ohms spnakersl. Serrsitleities: DtSC i & DtSC 2:30 mv 

8 x5" n 3'/2 apprun unit 

* This is an advanced kit 
fo into 

linto 120k RIM). Treble Filter Switch: 12 dIu lt KHz. Tape 
tOO mv(inso t2Ok Flat). Bass Booster Switch+lt dtr60 Hz. easy mount your cabinet 

not suitable br those 3" required fo clear - Mic: 2mo lequilised for dynamic). 

base uf mechanism wit hoot electrical 
know'edge and those 

J 
oro55,0, 

f Bass Buaster Switch+2U 
6E l'ti Bass Coetent: *15 d 60Hz £25.00 appron 

unable to solder. Treble Control: *12 dD 106Hz 4t.40 PSP 

PUSH DUTTON CAR RADIO KIT-FOR THE EX-CO STRUCTOR 
NOW YOU CAN BUILD YOUA OWN TECHNICAL SPECIFICATION 

I PUSH BUTTON CAR RADIO! 
(1) Output4watts RMS output. For lZvolt operation 
on neqative or positive earth. (2) Integrated Circuit 

This construction kit comprises a fully built and output staSe, pm-built three staSe IF Module. 
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Montagu Street, KetterÌng" 
Northants. Tel. Kettering 83922 

ShOp Open aShy. PAYMENT C,W.O.. ACCeSe 
end BarcleyxardfxrphOnc Orders.GUARANTEE 
All dee,CeC are brand new and fall spec. Any 
taglfy IfeYl reterned unuced wIthIn 7 dope 
refunded nr exchanged. 

598 

ALL TYPES DOMESTIC ANO COMMERCIAL CABLES. 
ALL SIZES AND COLOURS CONNECTING WIRES, 
MULTI SCREENED AND UNSCREENED CABLE. 

TRADE ENOUIRIES INVITED 
Carriage and VAT eat ra en all orders 

SAE. ENQUIRIES. LISTS. MAIL ORDER ONLY 

4 Kenhtworth Road, Edgware, Ulddx. HA8 8YG 
ToI. 09-958 9314 

'Direct response advertisements, display 
or postal bargains where Cash had to be 
sent in advance of goods being delivered. 
ClassIfIed and catalogue mail order ad- 
vertising are eacuded. 
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MASTER STEREO CASSETTE RECORDING 
Order from your bookseller, or from:- 

t. R. Sinclair 

180 pages approx. 1976 August 0 408 00238 7 

U 
ilApprox. £2.50 

D U 
Butterworths, Borough Green, Sevenoaks, Kent TN15 8PH. 
Telephone: Borough Green 884567 

Lib H.B. ELECTRONICSOSMABET amongst othnr things 

LOW VOLTAGE TRANSFORMERS S.n,ISondoCtor, ' Bulk offers uttt top R4lWt2 IO Pdn,. 2001250V 0.0.. SV IA Son: 83V I SA £1 .R5 3A 
ACt26I7,8 t6p 

P44O64I5 . ¿Sp tú £21O 6A CT £37s 52V 1 5A £2.10; 3A E3T5 RA CT 
ACtl6Ite7fe ISp IP447 sop io 5.25 mV ISA CT £3.a5 24V i SA CT £375 3A CT 

0V 3A CT Liso; A0149/t61/2 
AFtt4IS/617 257 

BCIO1/&9 ISP/IO 
£5.25 SA LI; nA £1125; 12A £1550; 
5O' 6A CT £1.75; 25V 2A + 25V 2A £7; 12V 4A F 12v 

AFttt ¿Sp 
741 B dii £2tOlO 4A £7. 

BAtBSISJIS4 1k Lt TRANSFORMERS TAPPED SEC. Pri.. 200/250V 

8C127/I/9 lOp 
fl, 75 22 O-tO-12t4-I&-18V 2A. LS; 4A. £5.25. O-12-15-20-20- 

8C147/8/9 ISP' 
v,Iow/GIR.nA,so, LED 30V SA, L5.5R; SA. £6.75. 0-5-20-30.-40-60V IA. £4.5; 

8C157/119 . 

2i LIBElO 
SF0150112 LIBElO 

2A. £R75 O_AO.-5O-A0-80.-i00-11OV tA. £7. 

EChi/I/I tip 
0C212L .to MIDGET RECTIFIER TRANSFORMERS 

ISA lA 8C152/3/4L 127' 
6C212/3/IL 127' 

/64148 ;h2 
FO, FW Plot. 2001240V 0.0., 6-0-6V 009-0.-SV 
£1.60 eSOS; 12-0-12V IA. Or 20-O-20V 0.05*. 0,9.-0-9V 

8C237/I/33711 ISP' 
PuSh to make switch £10.10 0. 3A. Or 12-0-12V 0.25*. 0, 20-0-20V 0-ISA. o, SV 

0054781O 127' 
DPST S/ide 6w/ICh fl.5740 

-1 

0. SA *6V 0.5*. Or 0V 035* A OVO. 35*. 0,12V 0'25A 
612V 025*. o,20V0.1SA A 20V0.ISA. elf llL2e.nh. 

BCY7OII/2 Isp' TTL 7174 2SP LOUOSPEAI6ERS 
62131/2 SOp 

7400 lop 7476 26p 27/floor 7563.27/nno, 2563.3103.00,3563.37/fl 1563. 
SF15015/6/i lop' 

. 

7401 12p 7403 Isp . LI 6.061 005/fl 3. R or 2563, £1.75 Goodetene 
SF19019 127' 

7402 lOp 7886 26p 67/n twIn cone. 6/4/. 463. £2.50; 704/fl. 30. IS 
SF200 00p 

7403 l2p 7190 ¿Op 
Or 2563. £1.50. 

SF029120 OSp 

12P 1491 55p "INSTANT" RULK TAPE/CASSETTE ERASER 
SF00.58 2Ip 

tIp PO lIp 7492 - ¿Sp 
lflfltant eiSsare any diamela, lape RpOOl ornessetle. 

SF050/1/2 
74/9 00 7493 

0eela9netI0aR lapa heed.. 200240V c.c.. £3.75. 
58039 
50127 lSp 

1409 t5p 14100 tSp SVNCI4RONOUS GEARED MOTORS 200/240V 5.0. 

MJE34/ 5Sp 

0109341 SOp' 

74,0 137 74121 ZIp 

1413 OIp 14122 ZIp 

B rand melo Set/Ihn, ballt fi 9eflr000. 6,,p.h.. iSP 0.06. 
PAPER TUBULAR CONDENSERS 

MJE2955 lOOP 
7432 ZOP 14141 SOp 4' lIeF. 160V. 30 e 2Owet. 2Op (100 tor £10). 

MJE3OS5 15p 
7441 SOp 74145 , /6/ 

SPEAKER MATCHING AUTO TRANSFORMER 
90PF102 

7442 55p 14114 lOp l2W 3106011563. ISP o, down. £1.65. 
TIP3IA 

7345 lIp loop 
MANUAL OF POWER AMPLIFIER COVERING 

T/PO2A 
7841 hIp 14196 bIP DEC. 

VALVE AMPLIFIERS OF 30W TO 400W OSp. 

Other components' liPSIA lop 

TIP42A , ISp 

-OSlO 90p 
Zane, diode 400mw 33V ta 
47V Et2. l2p; Salk/Opt. 

CABLES - CABLES - CABLES 
MICROPHONE TWiN H/DUTY. BRAIDED SCREEN 

21X101/819 tOp 
Cl,bon I/Im 7W 5% PtO 2 

Prolessionol ceble for s/aae. .rodlo. outdoor. PVC 
ZTX300/500 OOp 

154141 4p 
VerobOard O-lin and 2-15m. 

cO6Rred grey. 2Op per metre. G5. Singlo cIble. 
black, lOp per welpe. 

/54001/2 
27/nohn. Sop; S4b. min 

il Olin MULTI WAY SCREENED. PVC COVERED 
vertiCal p10/el. 

board, IP; 1545/SlOtS fiB 
36 way Lt; 25 We/ iSp; 14 weh sap; 4 coy 14p; 

744858/7 
261613 OSp 

21W 0-OOloIOOlrm E24 OSp; 
2 wlo lop; I wey Sp p, etclre 
LOW LOSS COAXIAL CABLE 7563 

Clock chip SpecIal MM53IS, 

'l 

UHF, white, lOp par maI16; VHF, white, IP 5O met,.. 
262926(8507Cl lOp' FLEXIBLE PVC MINI 3-CORE CABLE. 19/0.10MM 

VAT; edd 11458 tIle to' hems. 2143063 16p 100 reelles £3. Ideli to, epelkens. lelarcows, ntø. 
26X54 ¿Sp 

26209i top 

standard rate los/i 00/erl. 
POST lloros OlOr,. ocelOS TWIN FIGe CABLE 

253019 OSp Othrrwsr p/ease add 3/p. Po/er,.00ZE2-50 100 m011eS. 

Mail Order 
Protection 
Scheme 

The Publishers of Practical Electronics 
are members of IhR Periodical Publishers 
Associalion Which has given an under-, 
taking to the Director Generai of Fair 
Trading to refund monies sent by readers 
in response to mall order advertisements. 
placed by mail Order Iraders, who tall to 
supply goods or refund monies owing to 
liquidation or bankruptcy. This arrange- 
ment does noi apply toanyfaiiure to supply 
goods adverlised in a catalogue or in a 

direct mail solicitation. 
in the unhappy eveni of the failure of a 

mail order trader readers are advised to 
lodge a claim with Practical Electronics 
within Ihree months of the date of the 
appearance of the advertisement. provid- 
ing proof of payment. claimsiodged after 
this period will be considered ai the 
Publisher's discretion. Since ail refunds 
are made by the magazine voluntarily 
and at its own eapense, this undertaking 
enables you to respond to our mail Order 
advertisers with the fullest confidence. 
For the purpose of this scheme. mall order 
adveriising is defined as: 

ELECTRONICS POCKET BOOK-3rd Edition 

P. J. McGodrick 

320 pages 1976 0408002093 £3.75 

QUESTIONS AND ANSWERS ON RADIO 
AND TELEVISION-4th Edition 

H. W. Hellyer & I. R. Sinclair 

128 pages 1976 0408002492 £1.25 

MASTER ELECTRONICS IN MUSIC 

T. D. Towers 

130 pages approx. 1976 August 0408 00262 X 

Approx. £2.50 

MASTER HI-FI INSTALLATION 

Gordon J. King 

140 pages approx. 1976 August 0 408 00237 9 

£2.50 

from the newest name 
in Technical Publishing... 
Newnes Technical Books 
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Loudspeakers 12"l50W high grade chassis units. 
. Cabinets Attractive range of speaker and other cabinets ACCESSORIES 

14000 gauss: presence dome: £1450 at our showrooms. Enquiries welcomed. Mics: iieadphone: Special Lamps. 

PRICES Include carr. and packing. VAT must be added to all orders at 8%. COD. 65p estra: S.A.E. ali enquiries please. 

ACCESS or SAXON ENTERTAINMENTS LTD. NORMAN ROSE 
B AR C LAYCAR D 

Send or mo - Orders by post-Please make cinequs or crossed P.O. n payable to I TRADE ENQUIRIES 

No. for prompt attention. 327333 WHITEHORSE ROAD, CROYDON, SURREY CRO 2H5 (ELECTRICAL) LTD 

message on our answer- Shop Hours tem-Spm (Lunch 12.30-1.30): Sat, 9.3Oum-5pm, Prices and specifications subjeCt to 021-236 47t0 M,nC9e,ter 36l. 

After 5.0 p.m. leave your Telephone: 01-684 63851009e 

I 

Landen 01837 9111 Blriningh,,n 

273 tal8 B,dlord. vere,, phone. alteration without notice. Mall Order desk lOam-4pm Mon-Fri. 0274 26104 

VAT 

NO. 218 6921 d9 ROD ENGLAND 1091993 
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 Two mixed impuls. wide range bass U Plug isolated terminals 
and treble controls. Silver anodised lacia 
May be operated as a slave amplifier 
Extremely compact (27cm x 16cm X 
10cm) 

SYSTEM 7000 MODULAR MIXING 
UP to 20 CHANNELS MONO/STEREO/MIXED I 

Inputs for all sources ¡nc. mag. cartridge r°i 0 IM%faui 
Wide range bass and treble controls 
1W monitor power outlet xx, J 

Echo send/return facility 
Feeds most amplifiers 

j 
01 

With front panels, ready to use 

.. 
Individual monitor buttons 

INPUT MIXER r 
Mono E850 Mono E8 50 t 

Stereo £1200 Stereo 
PCB Modules only PCB Modules only 

Mono E550 Mono £550 Power Supply 
Stereo £900 Stereo £750 

matches mixer 
Operates from any amplifIer 
Attractive Bondene case-free 
standing or panel mounting 

P1kg-ready £3800 
Sup.d.ct Modul. 

On pca. p.nelr,rounting £27 75 

SOundlIt. 3kw cano.,,., 
Use with any amplis., £15 50 

SAXON STROBES & LIQUID WHEEL 
SUPEASTROBE NOW 

I tl.sh/2 soca-op to 20/nec. ONLY Compact black Bondone case 
Ideal for mobile disco or smaller club t1750 

PRO.STAOBE NOW Giant tOmait tube 
Discharge energy up fo 6 jouies 

- 

ONLY 
Extern tflgger-,adio up to 240V 

£29 50 I1IF 
150 WATT LIQUID WHEEL PROJECTOR 

Complete with wheel and tOO waft 
tungsten lamp 
Wide range of oStra effects may be 
attached 

Spure wheels £490 

s PM3OI/8 £880 

SAXON CENTAUR 100W 
STEREO SOUND-LIGHT MOBILE DISCO 
Today's most challenging value-with sound-light convener, synchronous 
motor twIn turntables, and features that give you professional levels of opera- 
tion, It stIll costs under £200 IV.A.T eutra). With full-range heavy duly speakers 
which pack to make a single complete transportable unit. ABSOLUTELY 
COMPLETE INC. HEADPHONES, CONDENSER MIC. AND CONNECTING 
CABLES. 

4-channel sound/light converter, variable speed ti 00 X-fade and P.F.L. 
Tapo and microphone inputs 
Strong wood cabinets, Vynide covered Delivered UK 

MINOTAUR 100 
loo WATT RMS TOTAL - - 
RANGE AMPLIFIER 

EU JCompatible with all Saxon System 
7000 units, this is a superb amplifier 
readily adaptable to a wide range of U Fully protected against ali 
applications. ' incorrect loads arid short 

100 w.r.m.s into 8fl CIrcuits 

Selector, X-fade. eIC. Front panel £350 

L 
SYSTEM 7000 

LIGHTING CONTROL 
Full Control of 3kw of' lights 
(1kw/channel) 
Audio control plus Sequence 
plus Override 
Variable speed sequence 
Stainless steel two tone panai- 

NOW ALSO AT WALLINGFORD 
WITH SALES & SERVICE 6 DAYS A WEEK 
POWER AMPS AT LOWER* PRICES 
MODULE RANGE FROM 30 TO 120 W.R.M.S 

SA1208 (120 w.r.m.SI8(/95V) £1950 
SA1204 (120 w.r.m.s/4(/75V) £1350 

j SA608 (60 w.r.m.8I8fl/65V) £1250 
I SA604 (60 wr.msJ4(/50V) £1050 
I SA308 (30 wr.m.s/8Ç/50V) £950 

Only 4 con- Input-240 mv 
j nections U Slze-6in x 3ln 

j/ Distortion typi- x lin 
cally 04% U Individually tested 

V Single supply rail and guaranteed 
Power Supplies for 

x SA12OB-PMI2O1/8 £1160; 2 X SA12OB- 
PM1202/8 £1530; i X 5A1204-PM120114 
£1160; 2 X 5A1204-PM1202/4 £1530; 1 or 
2 X 5A608-PM6O1/8 £1050; i or 2 X SA308- 

(BETWEEN READINO 
and OXFORD) 

FuHr HOUSE HIGH ST 

V4MJJNGFORD 
OH iO 00E 

phofle(0491)35529_ 
A329 

FLINT Readi 

SAXOÑ EQUIPMENT IS DEJ 
HO/i/j M4 toWae 

SIGNED AND MADE IN OUA 
I 

OWN CROYDON FACTORY - 
Didcot 

SYSTEM 7000 

CONTROL UNIT 

Ready to plug in-no soldering at all - BUILT 
Stainless steel tronI panel Mono £3450 
Inputs for 2 ceramic cartr(dges/tape/ Stereo £4950 
microphone MODULAR 
Individual deck controls AND left/right PCB with ali electro- 
fader nics 
Low nölse (8OdB) 20Hz-50kHz XidB Mono £18'50 

fl CONTROLS-Master, Monitor, volume. Stereo £2750 

M4to SAXON 'ENTERTAINME IS LTD 
r 

London 
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Keyboard, Keyswitch, P.C.B.s, 
Hardware, Semiconductors, 
Resistors, Capacitors, Cabinets 

Complete kits or easy stages 

Send SAE. for details 

Clef Products 
31 Mountf leid Road, Bramhaii 
Stockport, Cheshire SK7 1LY 

High ln,pedancn Butter P.C.B. Only 080 
Complete kit to, VHF pm-nuder (Includen PCB 

but le, IC.) 1 78 

VHF Pm-scaler printed circuit boord only 0.00 
SPB631B 508MHz Pre-caIer IC. 8.96 

Alt prlC.. Inc. VAT., the .t.nd.,d ret.. Pt,... .04 
20p P. & P. tOr peck.. S.A.E for full liete. 

l ELECTRONICS 
(OLDHAM) LTD. 

83 Lees Road, Oldham 0L4 1JW 
Te). 061-624 8812 

100 project kit E1960 (4 w 
45 project kit E1550 

l5projectkit ElilO 
(Md-on kits available too) ] 
Price. Include tnenual,, i_il iiuijj 
bettiries, VAT and P. L P. 

Cheque/P.O. (Or lip tom Illuatruted litoretume) 
to Dept. PE 

Sahsfact,on guaranteed 

ELEc-rRoNI-Kl-r LTD. 408 St. John, trnet. 
London. ECl. (01.278 4579) 

oo . 
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circuits. NEW BIB WIRE STRIPPER & CUTTER'\ NEW SOLDER WICK 
and 

'Size 15 4Op I 

I Or size 19A for kit I Absorbs solder instantly, horn fags Fitted with unique 8 gauge 
selector with handle locking device 

soldering iron. Quick and easy 
I iv. repairs 70. I and easy grip handleS. Spring 

to use. Does not need flux and 1(2.1 metres) ot 18 I Incorporated for automa)ic 
opening Ships Insulation from fies 

pnnted circuits, Only needs 40 to 50 Watt 

,J 

I wiring or Radio and I 

and cables in seconds and can also 
is nov-corrosive. I s.w.g. (1.22mm) I 

I Ersin Multicore Solder. 

SIze 18 90p IIze 19ApJ be Used ana cutter. Model 8B.80p 

B ib Hi- Fi Accessories Limited, Prices snywn ji. econiniended rela,t v,r.iudorq ,AT. Frunr Electrical 
and Hardware Shop, lt un blamable, send ZOo P & P plus VAT al 8p 

Sote U K SaIes Concessionyrres PO Bon 78 Heme) Hempstead. I-letto HP2 4RH n the (1 PrrCeS and scecif,calions subtect to change withOut Colme 

PE1 JOANNA 
Electronic 
Piano 

ALL PARTS CAN BE 
SUPPLIED 

G8CZW DIGITAL 
FREQUENCY METER 

\ -- a__,- 
' 

COMPLETE 50MHz KIT £54 Inc. VAT and Poil 

ZN 1040E COunt/Display ic. sao 
intogratod Circuit Puck 95 
Displays and Futur 7.21 
Semiconductor avd Diode Pack 23$ 
ResiStor and Capacitor Pack 2-95 
Logic Und Display P.C.Bs 4-84 
b MH Crystal 345 
Transtoreree 8-0-8V (+ 60p P. & P.) 2.40 
IC. Sockets Pack 2-30 
Switches. Knob. BNC Sockets. etc. 4.15 
Hardware and Wire Pack 1-45 
Case-iwo-rove PVC-laced steel punched 

end lettered (+ 7Sp P. & P.) 5-75 

Spare min. UNC Sockets t50 ohm) tOs 
Spare min. BNC Plugs 150 ohm) t-70 
Complota kit of parts for Higit Ifltpedavce 

Buffer (includes PCCI 3.62 

ELE ETFIDRI'hIl. 
Build, Dismantle and Rebuild 

Over loo Different Projects 

and Design New Circuits too 

Radio Recel vers end Transmitters. Telephone 
Amplifiera. Timo Buuers. BUttery Checkers. 
Computer Circuits. Amplifiers. Dlractlonxl 
Transmitters. Metal Detac- - 
tors, ContInuIty Testers. 

Gurt: 

Roulette. etc. All In en. kIl , I I] 
L L 

educational kits of T T 

exceptional quality" 
(Audio mag.) p 

- worthwhile . . . good La_f. .,1fJ 

value for money" F.. 

)EverydayElectronicstltag.) 
kg 

LI! 

Educational manuali in- 
clodo-1 with each kit. No M ! M 
previous experience re- ill S 
quimO. Suitable for begin- 
ners end experts too. N 

5 CORE !OWER 
'SAVBIT handy 
solder dispenser 

.1 
.I1t AcoilotErsin 

MulfiCore Savblt 
Solder loa 
dIspenser 711 61e of 
ie s.w.g. 12.2 
metres of 1.22mm). 

- The Solderthat 
i reduces the wear 

of soldering iron 
bits. 

Stze5 
32p 

ErsinMuiticore Solder contains 5 cores of non-corrosive flux, instantly cleaning heavily Oxidused 

surfaces N extra flux us required. 

SAVBIT solder 
for general purpose 
work 
A handy plastIc reel of 
SAVBIT alloy. 63110118 s.W.g 
(19.2 metres of 1.22mm) 

ALU-SOL for 
soldering aluminium 
New Multicore Alu-sol 
flux-cored solderie 16 
s.w.g. No extra flux 
needed. Plastic reel holds 
3611. Supplied with lull 
instruCtIons. Also available 
In solder dIspenser. 

Size 4 £2.32 

, 
. 

Fine gauge solder 
for soldering small 
components 
Fine gauge solder for soldering 
small components 138ft of 
22 s.w.g. (42.0 metres of 
0.71mm) Erste MulllCore 5 core 
solder wound on a plastic reel. 
Suitable tor intricate work and 
small Components. 

Size 10 £1.44 

(vor soldering 
- fine ¡oints 

Olspensers 
of Ersin 
Multico,e 
Solder make 
those small 
jobs easier. 
21ft of 22 
s.w.g. 16.4 

so metres of 
0.71mm) 

f solder. 
specially 
suitable for 
soldering line 
wIres, small 
components 
and for 
repairing 
printed 

I 
ERSIN 

for fast easy reliable soldering 

ÍIL4L FOR H2iE Cr.1ÑiWiORS 
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I 
Export ordo, No VAT. dd 50p (Eropo) £1 (ovorea) for Airrn&I P L P. 

i - - 
- - 

No Export ,tfdo Europe for dot0000ko orrd trintormerr3. K CARRIAGE SOI' IINLESS OTHERWISE STATED 

SI NTEL, 53b Aston Street, Oxford. Tel. 0865 491.91 I 

VAT-All price. aro eeIcng VAT. Pio... add lo ticS It... the AT rito iithcad. 
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I 

P1EASE.ADDVAT AS SHOWN. ALL GOODS IN STOCK DESPA TCHED BYRETURN. CALLERS SA TURDA VS ONLY9.30-12.00. 1.30-5.00. 
I 

FND500 Jumbo 05" C.C. Red LED display now only Li-02 

ADVANCED CLOCK KIT 
(PE. Main. Clock Feb/Mat. 76) - 

Completa kit including attr8otive nIim case tot 6 digit alarm Clock with bleep 
alarm, snooze, high brightness driving of Jumbo LED displays, automatic 
intens:ty control-with optiOnal add-one of touch Switch snooze Control 

nd Crystal COntrol/battery back-up. £28.80 

P.E. CAR CLOCK with Journey Timer 
6 digit Clock tor usO lit any car with 72V buttory. with alt lndopondont journay 
timer Incorporated. Bright Jumbo LED disploy comes on with ignition- 
automatic intarisity control. Complete kit of all parts needed including case. 
PCB's and all components Full instructions. £39-SC 
Easy to Build E.E. DIGITAL CLOCK (Jan. issue). Kit of oil components. 
including coso oto.. for this atlractinn Clock with 12m.,. groen display. Fall 
instruct,ons. . £16.70 
SC Ho SIal Timebaso Kit tor CloCks (18Cl. advanced kit aboce). CB-2a 

CMOS ICy C04029 0-99 CD4059 477 CD4510 l-15 
RCA MOI CD4030 048 C04060 O-9? C04511 136 
ONLY CD4O3I l-92 CD4O6I 1892 CD4514 2-73 
CG4 O-ls CD4032 0.92 CD4062 777 C045l5 2-72 
CD400I 0-IS C04033 I-21 CD4063 0-95 C04616 I-Is 
CD4002 0-ls CD4034 166 CD4066 0.51 CD4518 I-00 
CD4006 1-02 C04035 l-02 CD4067 3-12 CD4520 l-00 
C04007 O-IO CD4036 223 C04068 020 CD4527 l-37 
C04008 O-83 CD4037 083 C04069 020 CG-4532 l-25 
C04009 0-48 C04038 093 CD4O7O 0.48 CD4555 0-li 
CD4010 O-40 CD4039 2-23 CD4071' O-20 CG-4556 O-78 
CD4011 O-18 CD4040 O-92 CD4072 020 MC14528 l-01 
CD4012 0-ls CD4041 0-73 CD4073 020 MC14534 9-04 
CD4013 0-48 CD4042 O-73 CD4O75 0-20 MC14053 4.07 
CD4014 087 CD4043 O-87 CD4076 l-34 MC14564 121 
C04015 087 C24044 0.81 CD4077 048 MCM14552 
CD4016 049 CD4045 l-23 CD4078 0.20 8'OS 
CD4017 0.87 CD4048 l-96 CD4091 C-20 Clack ChIps 
CD4018 O-87 C04047 O-78 CD4082 O-20 Mi(50253 9-60 
CD4019 O-49 CD4048 044 CD4085 0-62 MM5314 4-44 
CD4020 0-97 CD4049 O-48 CD4086 0-62 AY51224 3-50 
CD4021 0-97 CD4OSO O-44 CD4089 l-34 AY5t2O2 289 
C04022 
CD4023 

O-83 
0-18 

C04051 
CD4052 

081- 
0-81 

CD4093 
CD4094 

0-69 
l-92 

MKOO2SO 8.00 

CD4O24 0-67 C04053 0.81 C04095 o-sl CMOS 
C04025 0-IO CD4054 l-01 CD4096 O-91 Book. 
CD4026 1-SO CD4055 114 CD4097 312 No VAT o, 
CD4027 O-48 CD4056 l-94 CD4099 l-69 p & p 
C04028 O-76 CD4057 2154 CG-4502 l-07 MCMOS 2-77 

ODD VAT 986% (Higher rite doos not apply loony of above). 
25p P & P or, all Orders. Dsspatch is by ist Class Post, 
Price list end date sent FREE with an Order. or on regaest 
OfflCiul Orders welcomed (wristen or phoned/-Ufllvs. polos, 

DI splay. 
5LT-Oi S-so 
DL7O4E 075 
FND500 l-02 
111.321 - 1-36 
T1L322 'l-20 
XANS52 1.75 
0AN65'4 l-78 
MAN3M 0-48 

Flat Csbl. 
2OWAY 1M 

I-00 
10M tOt e-50 
IOWAY IM 

0.60 
10M tOr 4.80 

IC SoCket 
Pin. 
101/ O-50 
1000 4-00 
3000 10-60 

Vo roc s s e s 
75i4t0.J 2-54 
7614110 2.94 

'751412K 4.00 
uA7OL12WC 

0.60 

(an SAE helps). 
Goat. Con.' etc. 

CRESCENT RADIO LTD. 
164-166 HIGH ROAD. WOOD GREEN, Nil 
(also) 13 SOUTH MALL, EDMONTON, N.9 

MAIL ORDER DEPT. 
ST. MICHAELS TERRACE. WOOD GREEN, LONDON Nil 4S0 

- Phon.: 588-4474 
8 KILOWATTS PSYCHEDELIC 
LIGHT CONTROL UNIT 
Three Chossarir Buac. Middle. 
Treblr. Euch chasse) hOe Il. 
Own aen.lt)vity contre). Jost 
connect the isipat 00 1/hie snit te 
the loudspeaker terminol, of 
es amplifirr, and Connect three 
200V up ta 1080W atop, to 
Eha Output terminals el thr 
unit, and you prodscr a faon- 
noSing aoond.ligOot diop)v. 
(All guaronteed.) 
LI 8'SO plat 75p. P.O P.+%. 

CABLE LESS SOLDERING IRON 
WAHL "ISO.TIP" * Completely portable. * Soldera sp to 150 (oiEls per 

chargr. * Rrckargcs In lia Own aiaad. * Fine tip (or al) type. of solder- 

* ll7 Sin 105g und ereight (sat 

OUR PRICE L9'75 + 8%. 
(Spare bita are avu:ioblc) 

BARGAIN PROJECT BOX 
A plaatic boo with moolde.) 
entrosion rada for PC or COossei, 
panel, with tortul Iront plate 
fitted with tour seren-, (al) 
eapp)ied). 
An ideal bon to En-r o .o:aIl 
project w ptolrteiona) SaisI:. 
SIZE (Internai) 81mm )O5Imn. X 
28mm. 
OUR PRICE 405. + 8 %. 

"CRESCENT' lOO WATT R.M.S. 
ALL PURPOSE AMPLIFIER 

U. BUILD. IT 
"S'e aupply the three module, fon you to build 
this D:toO-Group-P.A. aniplifler into the cabinet 
of your choice. * THE POWER AMP MODULE 
170W r.,n.t. sq. wave 300W lastantoceotis noii 
Into 8 ohm (60W into 16 Ohm). * THE PRE-AMP MODULE 
Fosr control pre-amp, Vo). Raw, Trebic. 7iIIild)r 
control,. Designed to drier mont nEtptlfiers 
oting F.E.T, Orst tage. * THE POWER SUPPLY 
Is sopplied complete with the mains Lraaostorfner. 
Complete Coing Instructions ars euppiled ncd Do 
technical knowledge is reqolzed to connect the 
three rrad- wired modulo,. A iactustiC bargain. 
f0750, caer. £120. Send SAE. (or (urtherdetail, 
on this or oor ready boilt amplifiers. -f 8%. 

12-O-12V 500M/A 
240V primary tcanuformet bargain. Appenn. cite: 
00mm so 4Ome, X 50mm: Seing centre,: 70mm. 
Oto; price gl'2o. + 9%. 

GOODMANS CROSSOVER 
Bargalu pflce Crveaover. sianuoactured by 
Goodman, foe the "Havant' loodspeaker ,ystcm. 
IMP S OHM. LI euch + 12% VAT. 

Low Voltage Stereo Amplifier 
trasai,tor stereo u,npiifier with colonie, bass. 
lance und tone control.. Approo3W into 8 01cm 

channel. Needs a 9/12V d.c. nopply and i' 
mpletn on a Ijin X 7(In P/c board. 
cal for domeitir record players, etc. 

A BARQAIN AT £5 + 12% VAT 

TUNED COILS 2 seOtlen coils. erwund lUMa. PEls of A NutS hit. saIlAOcking Ones with base are. 21m e 2m, with 6 finS. letal height SF150 15W £2 + VAT (SIP) 
with a block snrsrt tuning knob, which neueS 
an Internai co,. 5w ostO the InductAnce. mafE 

ItieflylOflmflsert) lOO for Sop. 20m sop each. 
RUBSER'MAGNETS gin soucie, with mountIng 

SP2SD 25W 03 * VAT (Odo) 
SP2SDK 25W * bris. etc. kit 02.05+ VAT (3tp) 

unes. easily mnwound. 310, SOp. We flow stock SpitalUk Tools for tne electronic bole. 20h-r 3Op. SP4OD 00W 0344 * VAT I2IP) 
enthusiast, Screwonloers. Nut Sp.nnere. OtIand SPERRY I.SEOMENT P.0,0. DISPLAYS digit BENCH STANO with spring for Ms,Esrrten Iron.. 

SMOLL MAINS SUPPRESèORS small Chokes. Metric siSes, pop ricet guns. etc. S.V E. fer list. eight D'3m red, with Seeimal peints. 150V tO £222 c VAT (lip) 
dccl for radie. Hl.Fl inputs. etc.) ipprOe. gin 5 200V (nOminal 100V) epenitlen. These are high- SPARC BITS 
lOin. 3 for Sep. IF, Cans, gin square. Suiloble let rewind. 6 oeil industrial type and therefore brighter thin UTS fOr ISW. OSp * VAT (ap). 
PERSPES TUNER PANELS (tot FM Bend 2 fer Wp. u t2g% VAT. nerr,rel displays. All branO new. AT THE MT4 for 25W. lap V VAT )3p) 
tuners) marked 80.106 MHo and Clrennels 0.75. Mlnatu,eeirphenenwifh min. (eck 0110g. 2 fer BARGAIN PRICE OF 50p PER 01011. TYPE 332 MT1O fer 40W. alp 'E VAT lp) 
ele,rnurnber. rest blacked out. smart modern Sop 'E t2g% VAT. (two digits In ene mount) Ei each. TYPE 333 TCP1 TEMPERATURE CONTROLLED IRON. 
oppeerence. size ippree. agie e hm. 21er 350 (three digits en ene mount) £1.50 (Seeey. Rn TernperetUw ewntroiled Iren g POU, 020 * VAT 
Multiturn PoIs, to turn. fin sprndie )ee,VAip). TWIN I.E. CANS Ipproe, lmnegmnelmn high, cIngle digit sesileble.) Data Supplied, 101.601 
followIng eslues a,eilible. 2kehm. Skehm, 
0005015m. cl eoch. 

arOund 355MHZ, '2 separste transformers Irr 
I can. internolly scrèened. 51er SOp n. l2g% VAT. 05x20 VhF OneiMuit). 31er SOp. 

SPARE TIPS 
Typs CC single flat. 'type K deubie ist Ree tip. 

ISod suppresSors (1h-Ohm) ten mobile plug OCIOS (metal 80e). 4 fOr sep T0pe P. uery fine lip. £1 eaCh 'E VAT lip). 
leads. ter SOP. Dubihier EiectrelytiCs. 50SF. u5OV. 21e, SOP. PBC loo (plastic OCt08), Slot SOp. ILL SPARES AVAILABLE 
ImA MeIer.. 2 if square. plastic trente these 
haueepeperscalesluck 00er the original marked 

Dubllior Eleetrolytico. tOOcF. 275V. 2 tOr SOP. 
PlaIse Eleetrelyllcs. 470cr, 62V, 3 tOr 50P' 

0C200 Trsn.istorc. 6 tOr Sop.. 
OFYS1 Transitsørs, 4 fOr SOP. MULTICORE SOLDER 

S-1mO which s rasily peeled oh and an internal TCC Electrelylics. 108010F, 30V. 31e, SOP' OCT72 Transistors. 4 fer 58p. Sire S Seebit IR a.w.g. in Alley dispensar, 32p 
1816 resister which ès easily remeced), 01.15 Plnssey ElectrolytiOs. 100010F. 1nOV. dOp each PSP audIo sype TOS transliTere, 12 (er INil. * VAT lIp). 
each or 2 fer 03. (3h-rOI). OFtS2 (UHF empimlearl, 31er SOp. SIze C1SAVII Saubit hes.w.g.. SOp 'E VAT (Sfs). 
AIS Midger 3 Pele 4 way, rotary swItches. Dubilier Eleclroiprics, 5cF, 35V. SUp each. OAt2t Varicap Diodes, ator SOp. Sloe t2SAVBIT Intel, en plastie sel Liso 
'Op each. Dubiliar Elecrrelytica. 5000uF. 50V, sOp each. lNVt4 died.., lOfer 250. .c VAT lip) 

Terms of Business: CASH WITH ORDER. MINIMUM ORDER ti. ALL PRICES INCLUDE POST f PACKING (UK ONLY). SAE with ALL ENOUIRIE.S Please. 

HEAVY DUTY RELAYS. 24V d.c. Operated 
(wIll work en leV) 3 noavy duty make contacta 
around lOA rating) * 4 enanos euer Contact, 
O 1 break cOntaCt. Nero. Complete with 
mountlna bracket (Ideal to, switching HT on 
Unna,,.) Many uses to, nie nigh Quality 
unit. (t'SO each. 
Good Oualdy Pressure Gu.gcs. 21st dia 
tlinge mounting. 3 mode/e evail. 0-VO lbiaq,In, 
O-toc ib SQ. in, O-200 Ibiag. In, state whIch £1.20 

2142055 type Traniistorn. O.K.. but enmadrad, 
5to, (t. 

ALU'SOL ALUMINIUM SOLDER (elide by Multi- 
cere), Soldera aluminium to lIent) or coppe,, 
b,ass.'steel. nickel or tinplate. ti 0.w.g. with 
mull/corel/Us, with Instructions. App,ea. t metre 
coil lop paGI. L alga teal (apprea. 12 metres) 
£2.75. 

MIOED COMPONENT PACKS. contilanlna res,. 
te,,, Capacitors. SwItches. pets, etc All flaw 
random sample bag raveaicd apprOs. 700 

llama). £2 oar yack, while stocka last. 

TV PLUGS AND SOCKETS 
TV Plugs Itnatal type). Sty, Sop. 

TV Sockets (metal typa). ato, SOP. 

TV Line Connectors (beck-to-back seckats), 
tor hop. Pl ..... dd 124% OAT. 

PLUGS AND SOCKETS 
N.Typn Plugs 50 ohtn. Sop aacn. 310r £150. 
N'Type 000kats (a-trol, chassis mounting. 50 
ehm, (a amtll coas Ined typa), SOP each. 
P1.259 Pluga (PTFE). b rand new. packed with 
reducers. ssp et Slot £3. 
S022o Sockeln )PYFEI, brand new lu-hein traitsç 
Coal, Sap each or Step £220. 
25.way 1SEP Pluas and Socket,. 'Op set lt Ø)ug 
* takt). 
Plugs and soekats sold separately at 2Se each. 
Bu/gis Round Free Skin. 3 pin. tor malos input 
on tesi equipment. PIC.. OSP each. 

Mobile ConverSar,. 24V DC Input et 
appras 31aA DC eutput. tulle stabilisod. £350 
each (ideal tar running t2V car radie trom 24V 
lorry battery). 

Ptesn,yCathodrayC.pacitors.O-0'4vFatl2'SkV l.C:a. some Coded. li OIL type, entestad. 
DC. Screw tarmin.ls. El-SO aaeh. misad. 206e, 2Sp. 
PLEASE ADD 124% OAT TO ALL CAPACITORS 

A LARGE RANGE OF CAPACITORS AVAILABLE 
AT BARGAIN PRICES. SAE. FOR LIST. 

SPECIAL OFFERI 
MAINS TRANSFORMER. TYPE 14/4. 14V eISA. 
£250. - 

TOD translater Insulator sits, to ter loe 

MINIATURE 2 PIN PLUGS AND SOCEEOS 
)ttt Into lin trola, pins enclosed, wlrh Cosa,, tor 
chassie mounting. e, can be s,d ter In-lIne 
nonnectors(. Bargain p.Ckot3plugs O SPOck.ta 

PROGRAMM0S )teagnetic d.sicetl. Contoin 
9 miCroawitclres Isuitable te, melna o oration) 
with S aBlating cam., all indlsldua)iy (ustable. 
ideai te, switching disco lights, displays. etc.. 
or industrial machine progratn,ning, INeed 
slow motion meter to drive cams, not supplìed) 
S Iwitclr version £1.50, o, tS Iwitah version £2. 
HEAVY 007V HEATSINK BLOCKS. undrilled. 

OIECAST BOXES I.pprea lie, in (nones) 
430235 t'2 tSp 
d'lo 23 al'S tSp 
4-603001 (tOC 
4.603002 . (120 
ht e 4.002 £1.75 
dt e D'I 0 3 (laS it 04.804 £275 
0-Rs S'i 02 £225 
10-ho t'O 02 £2.15 

P/ed,. add 8% I/AT 

WELLER SOLDERING lOOMS 
EOPERI. Built-in'epettight illuminates work 
Prato) grip with (logan/p trigger. High ettici.ney 
coppe, soldering tip, 
EXPERT SOLDER GUN. cese o. VAT /549) 
EXPERT SOLDER GUN KIT (apare bits case, 
n/el. Caso * VAT (71p(. 
SPARE BITS, PAIR. 2Sp o VAT )2p) 
MARKSMAN SOLOERING IRONS 

AM D .1 ("TDf N' ("Q DeptPE,5STATIONRÖAD,LITTLEPORT,CAMBS.,CB61QE 
i I IVI II 6 V I I IV Il VQ Telephone: ELY (0353) 860185(2 lines) Tuesday to Saturday 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
FREE WELLER 25W(SP25) SOLDERING RON HIGH ObALI YSPKES. 8fflo6n.UIphc.I D.bÌIir EI.ct,olyIc. 70v. 65P eCfl. l4n poIyth.n nonting thoos. 
(worth £324 Inc. VAT) with sil ord.r. 0v., £20 Only 2m deep. Inverse magnet 4 ohms, rated up rfl Electrotylics. 6SOOF, 25V. hIgh grade, screw fo, 30p. 
UmIt.d p.rlod only. Send now. IO 10W, ti -SO eacfl.or 2 for £2.75 City, discount termjfl&$. With mounting CUPS. SOP sich. Mullard Tubular ceramic trimme,,. l-l&PF. 

.Ìl.be + Ifl% VAI Ple,,ov EIèc,oIyk. t0.00 t 63V. 75P nCfl. 6 for 50e. 
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Tel. 01-977 0878 

INTRODUCING A 
MINIATURE 

PRECISION 12v. D.C. 
DRILL DESIGNED FOR 

THE ELECTRONIC 
ENGINEER 

Mk. II Drill only 
£800 p.p. 35p 

Stand £376 p.p. 58p 

Complete kit as illustrated (less batts.) 
with a variety of 30 tOols. Space for 
Stand and Transformer. 
KIT 30 TOOLS £16.00 pp. 75p 

DL-707E 03n 7Op CLOCK CHIPS IC SOCKET PINS 
DL-728E 2 X 05m £1 S0 AY-5-1224A 3.5Q 100 5Op 

DL-727E 2 X 0OIn £180 MK 50253 £550 .1000 £400 

CMOS WITH DISCOUNTS! (Any mlx: disc. 10% 25 + . 25% 100 +) 

CA 3130 075 4030/14507 0-45 4059/ - 3-60 4099/ - i 50 14530/ - 065 
4000/14000 015 4031/ - 180 4060/ - 090 145311- 125 
4001/14001 015 4032/14032 0.85 4061/- 1640 14532/4532 1-60 
4002/14002 015 4033/ - 1.10 4062) - 7-30 47001 - 150 145341 - 6.00 
4006/14006 0-95 4034/14034 155 4063/ - Q9Q 70831 - 4-25 14536/ - 285 
4007/14007 0-15 4035/14035 Q.95 4066114066 055 14537/- 15-25 
4008/14008 0-75 4036/- 180 4067/- 295 14539/- 105 
4009/14009 045 4037/- 075 4068/14068 015 14501/- 015 14541/- 1-io 
4010/14010 0-45 4038/14038 0-85 4069/14069 0-15 14502/4502 1-00 14543/ - 1-50 
4011/14011 0-15 4039/- 2-85 4070/14070 0-45 14505/-, 3-30 14549/- 295 
4012114012 0-15 4040/14040 0-85 4071/14071 0-15 14506/ - 0-35 145521- 605 
4013/14013 0-45 4041/- 065 4072114072 0-15 14509/4508 2-35 14553/- 3-50 
4014/14014 080 4042/14042 0-65 4073/14073 0-15 14510/4510 110 14554/- 120 
4015/14015 080 4043/14043 0-80 4075/14075 015 14511/4511 125 1455514555 0.70 
4016/14016 045 4044/14044 075 4076/14076 1-25 14512/- 105 14556/4556 070 
4017/14017 080 4045/- 1-15 4077/14077 0-45 14514/4514 255 14557/- 3-20 
4019/- 0-90 4046/14046 1-10 4078/14078 015 14515/4515 2-55 14558/- 090 
4019/14519 045 4047/ - 0-70 4081/14091 0-15 14516/4516 1-10 14559/ - 2-95 
4020/14020 0-90 4044/- 8-45 4082114082 0-15 14517/- 5-48 14560/- 1.55 
4021/14021 0-80 4049/14049 045 4085/- 055 14518/4518 100 14561/- 045 
4022/14022 075 4050/14050 045 4086/- - 055 1450/4520 100 14562/- 5-25 
4023/14023 015 4051/14051 075 4089/- 0-65 14521/- 208 14566/- 1-35 
4024/14024 0-90 4052/14052 0-75 4093/14093 0-65 145221- 1-75 145751- 0-35 
4025/14025 015 4053/14053 075 4094/ - 1-50 14524/ - N/S 14580/40108 6-00 
4026/- 1-40 4054/- 0-95 4095/- 065 14526/- 1-50 14591/40181 3-05 
4027/14027 045 4055/-... 1-05 4096/- 065 14527/4527 120 14582/40182 1-15 
4028/14028 0-70 4056/ - 1.05 4097/ - 295 14528/4098 O-15 14583/ - 8-71 
4029/- 098 4057/- 2035 4098/14528 8-85 14529/- 130 14585/- 1-45 

Terms C.W.O. Add VAT to ali prices at 9%. Post etc.. U.K. lOp per Order. Ordern processed same day. 
Official govt.. varsity. poly. etc. Orders welcomed. 

GREENBANK ELECTRON IÇS (Dept E7P) 
94 New Chester Road, New Ferry, Wirral, Merseyside, L62 5AG, England. Tel: 051-645 3391 

4-STATION INTERCO 

=1 

tian problem, with tb/a 
4-SiatiOn Tra//a/a/vr intercom system (1 manier and 
3 Subs), in robant plost/c cabine/a for desk ar reali 
mounting. Ca/IJtolS(l/aten Iron, lyosier to Subs and 
Subs ta Malter. Idea/lp sullai1/e tor Bus/neon, Sur- 
gory. Schools. Iloopitulo. 00/ve cod flame. Operato, 
os ose 0V battery. OD/o/i switch. Votame control. 
Comploto wIth .3 connecting se,ree each 66tt and 
other accessorie,. P. & P. SOp. 

MAINS INTERCOM NEW MODEL 
No boiteries-no esire,. Just plug in the u wino 
tor instant two-way, loud and clear communication. 
On of! switch and votan/e control. PrIce 029-24 
prr pair. P. & P. SOp. 

NEW' AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

Latest trono/star/sed Telephone Ampi/a/ar with 
detached plug-/n opeaker. Placing the receiver on 
to the cradle activates on/off switch tar inemediatc 
too-warn convcrsation w/thout holdiog the handset. 

I-N-T-E-R- L-O-C-K-I-N-G 
I PLASTIC STO RA6E DRAWERS 

. 

iAjCE5 ., - .: 

Newest. neatest 
r 

dodfOrstOriflg small : 
parta and Components: 
resistors, Capacitors. diodes. traflaintors, 
etc. Rigid plastic units interlock together In 
vertical and horizontal combinations. Trans- 
parent plastic drawers have label slots. 1D 
and 20 have space dividers. Build up any 
size cabinet for wall. bench or table top. 

As supplied to Post Office, 
Industry and Government Depts. 

SINGLE UNITS (ID) (5m X 2yin X 2*In). 
12-40 DOZEN. 
DOUBLE UNITS (2D) (5m X 4+In X 2in). 
14-20 DOZEN. 
TREBLE (3D) £420 for 8. 

DOUBLE TREBLE 2 drawers, in one outer 
cile (1D2), £500 for 8. 

EXTRA LARGE SIZE (IDi) £540 forS. 
PLUS QUANTITY DISCOUNTS 

Order, over £20. less 5%. 
Order. Over £60. lese 7%. 
PACKING/POSTAGE/CARRIAGE: Add 75p to ll Orders under £10. Orders £10 and over. 

PRECISION PETITE 

LTD. Dept. 
119A HIGH STREET, 

TEDDINGTON TW11 8HG 

Greenbank Electronics (Established 
1970) 

DiOIrL CLOCK MODULES, KITS DL-750E 0-6m LI-50 AV-5-1202 £416 
Furthnr details free on request. DL-747E 06m £150 

OP-AMPS 
PHOSPHOR DISPLAYS CA 3130 (COSIMOS) 75p E" LED DISPLAYS 5LTj1 4 x 0 Sin £5-nO 741 Mlrsdip. 25p 

DL-704E 03m lOp 

I-, 

STAND £376 pp. 35p 

TRANSFORMER £550 pp. 75p 

. FOR 
DETAILS 

Many people can listen at a time. Increauc efficiency 
in office, shop, workshop. Perfect for "conference" 
calls: leaves the osero hands free to make notes, 
consult files. No long waiting, oaves time with 
long-distance calle. Volume. Direct tape recording 
model at £1395 + S'AT £112 P. & P. 7.ip. 10-day 
price refund goarantee. 

WEST LONDOÑ DIRECT SUPPLIES (PSI) 
169 KENSINGTON HEUR STREET. LONDON, W.8 

pisa.. add 10% carrIage. 
QIJOTATION8 FOR LARGER QUANTITIES 
PISCIS add 6% VAT. Io otul re,,slttano. 

FLAIRLINE SUPPLIES 
(Depl. PE?) 

4 CrIoki.wood Broadway, London NW2 
rei. 01.450 444 

602 . 
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SEMICONDUCTORS 
from - 

LYNX ELECTROÑICS (LONDON) LTD. 
THYRISTORS TRANSISTORS. DIODES, RECTIFIERS 
Ply .8A IA 3A 4* RA A 

aoqS) (TOSS (CIORI (T0220) (102201 10220) 
lOA 15fr. 

(10220) (10220) ACIS6 0.15 RDII OSE OASE 0.08 
50 0,20 0.25 0,35 0,12 041 0.42 0.47 0,96 AC127 0,16 8D182 0.92 0A91 0.08 

I 0.25 0.25 0.40 0.37 0.4? 0.48 0.54 02 ACIOS 0.13 BDIRS 0.97 0C41 0.15 
? 0.27 035 0.45 0.40 0.58 0.60 0.68 1.14 5C128K 0.25 B0252 O.60 0C42 0.55 

o.'o o..o 0.50 0.45 '0.07 0.88 0.98 .40 ACI4I 0.18 8D233 0.48 0C44 0.52 
__ - 0.65 0.70 - 5.09 1.19 .26 JO ACI4IK 

AC142 
ACI42K 

0.28 
0.58 
0.28 

0D217 O 55 
BD2SO 0.60 
0D184 .20 

0C45 0.50 
0070 0.50 0Cl 0.10 

TRIACS(PIASTICTO-220PKGEISOLATEDTABJ AC176 OIR RDY2O 0.80 OC72 0.22 
4A 

I,) (b) 
OSA OSA 

() (b II Ib) 
lOA ISA 

)) (b) I) Ib) 
ACI76K 
AC187 

0.25 
0.58 

BDY3O 0.80 
RDYOO 0.60 

0084 0.54 
SC4OA 0.73 

I2v 0.60 0.60 0.70 0.70 0.78 0.78 0.83 0.83 1.01 1.01 ACIO7K 0.25 BDYRI 0.65 SC4OB 0.85 2v 0.64 0.64 0.75 0.75 0.87 0.87 0 87 0.87 .57 1.17 AdOS 0.18 BDY62 0.55 SC4OD 0.98 
400V 0.77 0.78 0.80 0,83 0.97 1.01 1.13 1.19 1.70 .74 ACI8OK 0.25 SF178 0.28 SC4OF 0.65 
600V 0.96 0.99 0.87 .05 1.21 .26 .42 .50 2.11 2,17 A0140 0.50 BF)79 0.30 SC4IA 0.65 

A0142 0.50 BF194 0.10 SC4IR 0.70 
N.B. Tric wiIhO8I lnIr.I ihggr di8r pncd coI8nn ).).Tr ..ilh A0143 0,46 8F195 0.10 SC4ID 0.85 innI trigg, di.c prd ndr coWn lb). When O,dnng pl indiI AD149 0.45 6F196 0.12 SC4IF 0.60 
lrIy h type 

___________________________________________________________ 
ADI6I 
AD162 
ALIO2 
AL)03 

0J5 
0.35 
0.93 
0.93 

BFI9 0.52 
BF224J 0.18 
8F244 0.17 
SF257 0.50 

ST2 0.70 
TIP29A 044 
TIP3OA 0.52 
TESA 0.54 

- . 

OPTOELECTRONICS pecIai er 
DI.pI.y DI.t AFII4 0.20 BF258 0.55 TIP32A 0.64 
704 0.80 . 0.125 Rd ITII209) 0.52 MV54 AFII5 0.20 BF'37 0.32 TIP).) .05 
707 . 

727 
0.80 

.20 
0.2 Rd 
0.2 Grn . 

0.53 
0.14 

D A I 50 e 
AFI Io 
AFI 7 

0.20 
0.20 

RFW6O 0.17 
BFX2S 0.26 

TIP4IA 0.60 
TIP42A 0.72 

728 .20 . 0.2 YIlow 0.54 8 AFII$ 0.50 RFXSO 0.30 1N2069 0.54 
747 5.50 0.2 Ck.r 0.54 . F AF)39 0.83 BFX84 0.23 INOO7O 0.56 
750 .50 AxIal lead AE2SS 

OCIO? 
RCIO7B 
8C108 

0.57 
0.09 
0.09 
0.09 

BFXSS 0.25 
6FX88 0.20 
BEYSO 0.20 
BFYSI 0.58 

1144005 o.04 
1N4002 0.00. 
1N4005 0.06 
IN454 0.07 

____________ 

74 S8ri1TL 
__________________________ 
NA IONA L K CHIPS _______ 
MM0314 .................... , ....... £3.75 I 6C109 ' 

0.09 BFYS2 0.59 1N4000 0.08 
Les. 0 ' fo IO + 48.c Clock h.p giwng 6 digI dispIy) BCIOSC 0. I 2 6FV64 0.55 I N46 0.09 
L 102 r 25 + 6Cl 17 0 I9 RFY9O O 65 1N4007 0.10 

MMSSI6 .............................. £5.25 OCIOS 0.18 RRIOO 0.20 2N696 0.54 
74 0.54 )SophiIkd di includ.ng.L.,m) 6C126 0.20 BFYS9 0.40 2N697 0.52 
7401 0.14 8C141 0.28 BSXI9 0.56 2N706 0.10 ____________________________ 

LINEAR ICR 

______________ 

REGULATORS 
7402 0.54 
7403 0.55 

BC142 
6C143 

0,23 
0.23 

OSXOO 0.58 
60X21 0.20 

2N929 0,54 
214930 0.54 

7404 0,56 8C144 0.30 RSY90A 0.52 2N113) 0.55 
7400 0.56 701fr. 8 Pin Oil 0,30 725 0.45 BC147 0.09 BTI0 .70 2N1132 0.56 
7409 0.16 307 0.55 I rnp PInsI.c RC148 0.09 BT107 60 2N)'04 0,20 
7450 0.56 '08 54 Pin Dii 0.90 7805 . BC149 0.09 BTIO8 1.60 2N1'05 020 
7413 0.29 385 54 Pn D,I l.60 7852 8C152 0.25 6T109 I 2N1711 0)8 
74)7 0.27 553 S Pin Dd 0.45 78)5 OCIOS 0.16 015)6 I 20 2N2102 0.44 
7420 0)6 565 4 Pin DiS 2.00 7858 6C157 0.09 60500 I.80 2N2'69 0.54 
7427 0,27 566 8 Pin Oil I.50 LM740-0 BC108 0.09 RUIOSÑ2I.90 2N2369A 0)4 
7450 0.56 567 8 Pin DII 2.185 LM3.0-12 6C109 0.09 08)526 ).60 2N2484 0.16 
7432 0.27 709 8/54 P.n Dii 0.50 LM740 IS 8C160 0.32 60)204 I.60 2N2644 0.50 
7431 0.27 741 8/54 Pin Oil 0.28 LM340-)S SCIOl 0.76 BU208 2.60 2N2905 0)8 
7445 0.75 748 8 P.n Oil O '5 BCI6OR 0.09 8V206 0)5 2N2905A 0,22 
7442 
7445 

0.65 
0,85 

7 54 Pin 0,1 
CA3045 

0,70 
0.n3 SPECIAL 

8(182 
BCI02L 

0 lI 
0.1 1 

BYOO7 0.20 
BYXSb- 

2N1926R0.10 
2N29260 0. 

7447 0.8) CA'046 0.20 OFFER 8ci83 0.10 320 0.12 2N2926Y 0,09 
7448 0.70 CASOSSE 2,00 9C18'L 0.10 600 0.10 2N29260 0.10 
7447fr. 0.90 CA.5090Q 3.5 LMSO9K 0C184 0.)I 0.18 2N3053 0.10 
7470 0.30 CA0ISO 0.79 IA 103 5V 8C184L 0.11 I2 0.21 2N3054 0.40 
7472 0.25 MCISO0L 0.55 BC2O7B 0.12 BYX'6- 2N5005 0.50 
7473 
7474 

OJO 
0.32 

MCIIO4P 
MCI3O7P 

I.18 
0.85 

95p BC212 
0C2121 

0.I) 
0.11 

300 0,50 
600 0.55 

2N3440 0.56 
2N3442 .20 

7475 0.47 6ICI3IOP 1,18 8C213 0.12 .900 0.00 2N5525 0.50 
7476 
7442 

0.32 
0.75 

MCI35IP 
MCI3S2P . . 

0,70 
0.75 

RC2I'L 
6C214 

0.12 
0.14 

200 0,65 
OZX6I Snninn 

2N3370 0.00 
2N7702 0.10 

7485 30 MC1438P 0.80 6C214L 0.14 Znnn 0.20 2N3703 0.10 
7486 0.02 MC1496L 0,82 ICSOCKETS DC237 0.16 RZX8SOI 2N37O4 0.10 
7489 2.92 5N75324 . 2.05 BC238 0.16 62X88 2N5705 0.10 
7490 0.49 SN75451 O.6P 8 Pm 0.11 6C300 0.14 Snrn 2N5706 0.10 
7491 0.60 5N75452 O.62 14 Pn 0.13 BC3OI 0.32 Znnrn 0.11 2N5707 0.10 
7492 0.57 TAA263 O.95 16 P,n 0.14 8C323 0.00 CIO6A 0.40 2N3714 1,05 
7493 0.45 TAASOO I.20 74 Pm 0.45 6C327 0.18 ClORO 0.45 2N3715 1.15 
7495 0.67 TAA3IOA l,1O 40 P,n 0.00 6C528 0.16 CIO6D 0.50 2N3716 .25 
74100 1.08 TAA350A ),95 6C337 O,17 CIO6F 0.35 2N377) .60 
74)07 0.35 TAA5SO Ø,45 BC3S8 0.17 CRSIIOS 0.25 2N5772 .60 
74111 0.54 TAA6I 1011 I.15 BCY3O 0.55 CRSI/lO 0.25 2N5fl3 2.10 
74122 0.47 TAA 861 8CY31 0.55 CRSI/20 0.35 2N3$19 O.28 
74141 0.78 TADI00 93 TOS HARDWARE 6CY32 0.40 CRSI/40 0,40 2N'904 O.16 
74145 0.68 TBA480Q l.30 INC BCY33 0.55 CRSI/R0 0.65 2N3906 0.11 
74104 5.62 TBAS3O l.85 BCY34 0.55 CRS'-050.34 2N4124 0.14 
74174 .00 TBA5'OQ . ).90 I Mi -2 n4.bnrn 6CY3$ 0.90 CRS3-l0O.45 2N4290 0.12 
74580 1.06 T8A340 l.10 . 6CY39 1.15 CRSS-200.50 2N4348 .20 
74181 3.20 TBAS400 l.10 SoIdn, TAR 80070 0.12 CRS.1-400.60 1N4870 0.55 
74192 
74195 

1.55 
.53 

TBAS5OQ . 

TBA500 
3.05 
2.80 

2 NuI/BolIe 
W,h,r, 

RCY7I 
BCY72 

0.18 
0.12 

CR53.000,85. 
M1480 0.80 

2N4871 O.35 
2N4919 O.70 

74196 .64 TBAS6OQ 3.05 ROI IS 0.53 M1481 1.05 1N4910 0.50. 
TBA570 098 lOO for 45p 80131 036 MJ490 0.90 2N4922 0.58 
TCA27OSQ I.9 80132 

80199 
0.40 
0,36 

M1491 1.15 
MJES4O 0.40 

2N4923 064 
2N5008 0.20 

1976 ISSUE 60 PAGES-3.000 ITEMS 

FULLY ILLUSTRATED 
20p CREDIT 

GUARANTEED 
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¿04, / Iool.-8e.,.ln,,-T..t 
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SPECIAL CAPACITOR KITS 
C280 KIt-PC Mounting pOlyonter 200V O el each 
valUe, 001. 0022. 0047. 0-1. 02211F. 208 047. SMF. 
£901 net. 
C296 Kit-Tubular pOlyOStBr. 400V, 5 of each value 
009. 0022. 0047. 01. 0200F. 2 nl 0-47MF. £2.43 net.. 
Ceramic Kit-square plaque. 50v 5 of each value. 
22. 33. 47. 500. 220. 330. 470. IOOCOF. 220, 4700pF. 
0OIMF. £1.79 nel. 

SPECIAL RESISTOR KITS (CARBON FILM 5%) (PirCos 
InCludo pont 6 packIng) 10E12 (W or (W KIT, IO of 
Bach E12 value. 72 ohms-1M, a totAl et STO £584 net 
25E12 (W or (W KIT: 2501 each E12 value. 22ohnss- 
1M, a total 085420 £1170 not 

B. H. COMPONENT FACTORS LTD. 

MIJLTÍMETER U323 
22 Ronges plue AFIIF Oscilla. 
ter 20.000ÇI3VOII. 
0540-05-1000V in 7 ronges 
Vac-25-I000V in 6 ronges ..u7b 
ldc-O05-500,nA in O rangos 
Rnnrotanco-5Ç1-.-1MÇI In 4 ' 

¿'-d 
485KHa 1A.M.) at appreo. 1 volt, 
510e-160 C 97 X 40mm. 
Supplied complete wIth carrying 
cane. tn,t leads and battery. 
PRICE £855 net P. 6 P. iSp ' 04323 

MULTIMETER U4324 
34 Ranges. High senBitinIty. 
20.I'lJVelt. 
Vdc-O6-1200V leS rango,. 
V,c-3--0O0V in8raegen. \, 
ldO-0'06-.3A 1,16 rangen. 
lac-O'3---3A Ins ronges. 
Resl,tonce-25Ç1-5MÇ1 In 5 ranges. 
Accur.cy-dc and 9-2(96 08 F.S.D. 

oc and db-4% el F50. 
010e-167x98 n 63mm. 
Supplied complele with ntervge case. 
lent load,, sparo dIode end bottey 
PRICE £11.72 not P. & P. TSp 134324 

MULTIMETER U4341 
27 Ranges plus Transistef Tesler. 

. 

16. 700 ('1] Volt 
vdc-0 3-9101v In 8 ongos. 
VoC-1 '5-750V In 6 ranges. 
ldC-0'Ok-O011niA Ins ranges. 
loc-03--300mA in4 ranges. 
Rosistance-2KÇ1-2MCl in 
4 rangen. Accuracy-dc-2(%. 
oc-6% 08 F5,0. - 
le-10--350 i. 2 ranges. J Slze-llS n 215 o 90m,,, 
Complote with vorrylng 
cane, toot leeds. ond botte.7. 
PRICE £12.10 not P. & p 7Sp 

' 04341 

I) 

0160 NO 331 1056 Access sed BarcicO- 
V Card accepted 

4 
C WO only Terms of Cusmas, as In 

out Catalogue 
Ea port Order enquIrIes wolcomo ((5 mme 

OtIcal Orders acrcepteu from Educe 
lIonel and Goccrflmeflt Oeoarrments 

ALL PRICES Include VAT end P. & P. 

E&OE SHOPHOURSSI23OI3O-SOOSOuSS 
- CLOSEEr mVEONESOAV 

B0136 0.9 MJEI1I 0.60 2N5061 0.25 
P. & P. 2Op por order - 050rrr4s SOp -Matching 20p por pr. 

. SDI)? 0.40 M1E520 0.45 2N5062 0.23 
VAT 0% except for iternx whkh are 121 T. - No VAT on OSersOax. 801)0 0.40 MJES2I 0.55 2N5064 0.70 

801x9 0.08 OA) 0.50 2N5496 0.6) 
LYNX ELECTRONICS (LONDON) LTD 

Hg0a'rr Mead Clretharrr 8ocks Telephorce (O2405(75151 Tebe 837511 

MULTIMETER U4313 
33 ranges. Kelle edge with mirror scale. 
20,l3/Volt. High accaracy. mVdC-7SmV. 
Vdc-15--6)0V n Oranges. 
Vac--15.-605V ng rangos. 
14g-60--120 mbcroomps n 2. 
Idc-06--l500mA nO ranges. 
Iac-06--l500rrra n 6 ronges. 
Ronixtance-IKÇI-SMÇI 04 ranges. 
db scale--IO to + 12db. 
Acccracy-dC-1)%. aC-2)%. 
Siz.-t15 0 215 0 90mm. 
Complote with carrying caso. - 
text loads, and battery. 
PRICE (1609 not P. 6 P. 7Sp U4313 

(PE.), LEIGHTON ELECTRONICS CENTRE, 
59 NORTH STREET, LEIGHTON BUflARD. LUT PEG. 

I_Tel. Lerghlon Bccz.rard 2316 (Std. Code 05253) 
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A-MP 14 PIN DIL IC HOLDERS wsth non- 
rev's clip, lip each; IO (or CI. BoIling Len 
Instrument Pointer Knob, Sp; IO (or lOp. 
Diamond H. 20A, 250v, D.P.S.T. Toggle Switch, 
65p each; £550 for IO, BZX79 S.l volts 400 snW, 
Op noch; IO for 60p. IZIS 15 VoIt I watt, lOp 
noch; IO for SOp. ('1914 50 (or LI. Motorola 
2N3055, 50p each. IO for £4-SO. Texas Zoner 
Diodes6v.7v.Bv,9v, IOn, Iv, 12v, l3v. ISv, 16v. 
18v. 20v, 22v. 39v. all lOw. 2Op each. Bosh vet 
for TIP. transistors, IO for lOp; loo for £175. 
Sude Sw. S.P.C.O.. ISP each; £l2O for IO. Mini- 
rno,n post lOp. All prices include VAT. All.con,. 
ponnntv full spec. FIELD ELECTRIC LTD.. 
3 Shenley Rond, Banchas Woad. Heels. 01-953 6009 

VALVES, RADIO, TV, TRANSMITTING, 
INDUSTRIAL. 1930 to 1975. 2,200 types in 
stock, many obsolete. List 20p. Quotation 
S.A.E. Postal export service. We wish to 
purchase new and boxed valves. Dealers, 
wholesalers; etc., stocks purchased. COX 
RADIO (SUSSEX) LTD., The Parade, 1ast 
Wittering, Sussex, TeL \Yest Wittering 2023. 

R S 'FIII 02 I INFRA REC 

I blu RED I i5p i lop 'Ileid 
6/Y 2lp Ii 5mw £1 

6v, W ti 55 

OPTO.ISOLA1000 I OCR'. 60V 100V 4V 
1L74 i 56V 0506Hz ti 

I 10516 lOp lip Olp 
4350 256V, 56Hz Dlii 106636 lip ISp lop 
D.H t,.. wIlls Il OPTO I 

IRIAC 105 26 400V SOp 

ACOI5/e17/8 ISP 2N2926(Ol ilp VOLTAOEREOS 
A0001IO62 4Op 2N3053 Isp SV 780S Plastic 
AF1O7 20P 2N3054 osp 02V 7812 1 Amp 
AF12415'lJi 34p 2143055 Oip 15V 7015 III 
BC/iOi/815 Op 2N3702i3/4 i2p 18V 7818 1150 
BC109C 129 2143903/4/5/6 iSp 723 D1P14 SOp 
BC14718/5 lOP 2N2646 3Sp 
BC1S7III5 lip MPFIO2 40 ORI0080ECTS. 
BC1I7/8/9 lip 2N3015 25p 2A 50V 30P 
BCO6OC iSP 2N382 30 

2A 100V 31p 

BC17718J9 up 2V 200v Oip 
BC1O2/3/4lL lip 09100 DIac Dip 2V 400V 46p 

BC186/7 3op 1N9I4 3P 

BC2I2J3/4L i2p IN4VO1 Sp ZENERS BZY88 

BCV7O,7I/72 i3p 14400213 Op 2 7-33V sp 

BF15415 i2, 1N4004/5 ' NE5S5V lOp 
0(196/7 lop 1N4000/7 8P NE5V6 ti .10 
BFYSO/5i lOp 1144146 

047 
4 

6 
LM380 tilo 

BFX2O 
. 0A70 0A75 5P 

ZN414 tilO 
BFX84 24p 

OASI 0490 ip 7400 iSP 
00X19/20 isp 
0071 iop OASI 0495 6P 

_____________ 
OIL. SOCKETS 

214706 iop OA200 6p 8-pat i2p 
2Nl7ll 20p 0A202 1P 14-pat l3p 
2142219 2Op OP. AMPS 16-pat lop 
2142904/5/6/i i6p 709 all 25p Mica - bosh.. 
2N2904!516A iSp 741 8-pat 2Op 103 TOSS sp 
2142926/RI Tp 709 D L lOp Oslo Pon TOp 

PRICES INCLUSIVE + 15p P. & P (1st Class) 

ISLAND DEVICES, P.O. Boo 11, Margate, Kent 

TURN YOUR SURPLUS capacitors, transistors. 
etc. -into cash, Contact COLES-UARDING 
do CO. P.O. Box 5, Promo, Somerset, 
Immediate cash settlement, 

BRAND NEW COMPONENTS BY RETURN 
Electroblig Capacitor. 16V, 25V. 50V-047, 1-0, 
23, 47 and lO,sF 5p; 22,47 Olp (00V 6p); lOs7p 
(50V Sp); 220 Op (80V isp); oso lip (50V lop>; 
1,000(06V) iSp, 1,000 (2SVl iSp, 1.000(50V) DOp. 
Sabmimatars TosIsIsm Bead Electrolytics-Ol, 
0-22, 0-47, 5.5, 2-2 at 35V. 4-7/25V lip; 10/25V, 
22)16V, 47/4V nOd 200/3V lOp. 
Mollard Min. Ceramic ESO Series 80V 2%-S V-.l7pF 
Sp; 56-335pF 4p. - Ceramic plate 50V 6012 neIn, 
22-1.000oF and E6 enrien S,080-47,000pF Op. 

M011ard PoIye.lei 250V VinlIcal Mounting E4 
Serze.-V-OS-O-i 4p; 0-10, 0-22 Sp; 032. 0-47 Sp; 
0-60 lip; 0-0 lIp; 1-5 2Op; 2-2 BOo. 
Mylar (Polye.tee) Filos 105V Vertical Mounting- 
O-OVS, 0-002, 0-005 3p ; 0-01, 0-02 SIp ; 

004, 005 Op. 
Miaislore Resistor. BIgh.tsb. El2 Seri.. 5%- 
Carbon Film 9W 1 11-10060 (10% 1M up) Sp; 
aletaS Film 0W 1012-200211 i.Op; SIe/ui FIlm 1W 
100-10070 l.Sp; Metal Film 1W 170-20010 
1.75p. 
3N4540 3p; 2004002 Sp; 1N4006 7p; 1604007 Sp; 
00C107/5J9, 147/8/9. 157)8/5. BF194/7 Sp. 
Fuce, 20mm gb.,, 55/u glose. Sin ceramic Op. 
Foot SOp (Iren over cdl, Price, tnclosive of VAT. 

- THE CR. SUPPLY CO. 
117 Che.tsrfield Read, Shoffield S8 ORN 

RECEIVERS AND COMPONENTS 

Precision Polycarbonate Capacitors 
All High Slablllty-extremely Low LesSai. - 

440 V AC. RANGE . 63V D.C. RANGE 
ValuegaF 1% *2% 5% 

L D 0-01-0-2 1128 755 sOp 
o 1 27 22-7 SOp 0-22-047 8132 - 77p Blp 
0-15 27 127 SOp 0-55 Li-44 Sop sop 
0-12 33 56 SOp 1-0 61-56 Sip 60p 
0-25 32 56 SOp 25 9174 81.14 67p 
0-33 33 26 59p 2-2 Li-90 Li-ao 75p 
5-47 33 19 li-iO 3.3 L2-40 £160 99p 
0-5 33 29 £1.18 4-7 12-85 Li-08 Li-25 
0-65 55-0 19 Li-26 6-S £3.08 £232 11.47 
10 50-8 55 01.57 15 £0-SO 13-02 82-01 
2-5 50-8 254 £154 05 £714 54.70 f59 
2-0 500 294 £1.95 22 £9.66 14-44 4580 
TANTALUM BEAD CAPACITORS-Value snabiabbo; 
0-1. 0-22, 0-33, 047, 060, 10, 11, 32, 4-7, 40g.4F at 
55V/25V or 33V; iO-OgaF at 16V/20V or 21V; 22-OpF ut 
6V/lev or 16V; 33-0.aF at 6V or 10V; 47-OgaF ut 3V or 
6V; i00-0aF at 3V, AlI at lIp' each, 10 for Li.i0, OS 

for £5. 500 for LS'. - 

TRANSISTORS & S.C.'. 
BCIO7/8/9 Sp BCQ12/252L lOp 1N3005 SOp 

BCSS4 02p BC213/2l2Llip 01375)2 SOp 
BC147/8/S lOp 'BC31O/254L lip NxSOsTlsnerOip 
BCV83 lop BF194/5 l2p 741C OpIo OIL 
18Ci14/710/5 lop BFV5O/S/2 lOp SOp 
BCiSil/182L lip AFS7O lOp ZN414 40.15 
BC183/l8SLilp AF234 SOp 0N76013ND 

°BC184/184L 127 '2N3702/4 lip 11.50 
POPULAR DIODEl-5N914 Sp, 8 for 45p, 16 for SOp; 
1N516 Sp, 6 for OSp, 14 for Sop; 5544 Sp. 21 for SOP. 
26 for £1.00, 1004148 5p, 0 loe 27p, 12 for 45p; 1004001 
59p; 001 Sp; 003 Olp; 004 7p; 005 79p; 000 Opi 007 Sjp, 
LOW PRICE ZENESt DIODES-400mW, ToI. ±5% .t 
asas. 3v; 3V3; 3V6; 4V7; 8V1; SVO; 6V2; OVO; 7VS; 
0V2; 9V1; 50V; 11V; 52V; 12V; 135V; 55V; 14V; 18V; 
20V; 23V; 24V; 27V: 30V; 33V, All at 7p each, 8 for 33p, 
10 foe OSp, 50 foe £3.12. SPECIAL OFFER: 100 Zener. 
Imay be caEced) for £8.00, 
RESISTORS-High atnbiiity, lo-o uolS carbon film 5% 
35V at 40'C, 1W at 70'C. E12 nein. only-learn 220 
to 2-2M O . ALL 0t iP. each, Op. for 10 of any one valu.. 
70p for 000 of any One vule. SPECIAL PACK; 55 of 
each nube 3.3 0 to 2-2MO (720 resl,tors) £5. 
SILICON PLASTIC RECTIFIERS-i-S amp, v,Ire.endcd 
D027: 105 P.2.V. 7p )4 for OSp); 400 P.2.V. Op (4 for lOp). 
BRIDGE RECTIFIERB-2( smp; 250V 40p; 550V ISp; 
600V 55p. 
SUBMINIATURE VERTICAL PRESETS-S-lW only: 
All at Sp' each; 85; 105; 220; 470; 605 ohm; ib; 2k3; 
4k7; 6ko; 10k; 15k; 22k; 47k; 100k; 320k; 680k; 1M; 
2MO; 0M. - 

PLEA0E ADD 2sp POST AND PACKING ON ALL 
ORDERS. EXPORT-ADD COOT OF 0EAfAIRSOAIL. 
Add 6% VAT to all Item, encept tho,e marked with 

obOeS nra 121% 
Send SAE. for oddltbonai stock lIct,. 

Wholesale price lists available to bora Ode compaSe.. 

MARCO TRADING (Dept. P.3) 
The Oid School, Ed,tu,tcn, Wem, Shrop.hirc 

Tel: Whinoil 404/465 (sTD 094 072) 
(Propre. Minlcoet Trndisg Ltd.) 

500 COMPONENTS. Resistors, capacitorn, 
dIodes, transistors, pots, colin, etc. Identified, 
formed leads, fall-out and surplus. Good value 
at LV60. All Inclusive (U.K. pontai rates only). 
C.W.O, please to: L. PENSENEY (PE), Bask 
head Farm, South Queenzferry, \Vent Lothoan. 

250 WATTS - 

Power AmplifìerlSOW into 4 ohms, 140W ,nto 
8 ohms. Very low noise. Suitable (or public 
address. group amplification or super power 
Hi-Fi, Very reliable, high quality power amp. 
Power amp kil includes transistor,, special heat 
sinks, circuit board, (use, ecc., and full instruc- 
tions. £1350 
Circuit board and inscraclions only £225 
120V power supply for 250W amp. kit Cia-IO 
( Transformer weighs over She. Postage 00er- 

Guitar or microphone preamp with two inputs, 
with volume, bass. and treble controls and 
encra high switch. Kit £750 
Circuit board and instructions only LI-IO 
Microphone preamp to suit microphones of 
200 ohms to 50k. Very1low noise. Will caka 
overload up to 300mV without distortion. Level 
control. Ideal for stage mixer, or group ampli- 
fiers. Complete kit £400 
Circuit board and instructions only CI-00 
Note. The kils do not include cabinets. 
Many other kits available. Send S..E. for more 
information. 
Prices include lanes und postage n U.K. 
Mail order only. Callers by arrangement only. 
- ALFA ELECTRONICS 

963 GlengalI Road,, London. N.W.6 

SUMMER PRICES FOR TILt 
(AlI famous makes. Prices include VAT) 

7400 lOp 7447 7Ip 74107 27p 
7401 lip 7448 73p 74109 54p 
7402 lIp 7450 lIp 74121 27p 
7403 lIp 7451 lIp 74122 43p 
7404 lIp 7453 lIp 74123 54p 
7405 lIp 7454 lIp 74141 65p 
7406 27p 1460 lIp 74145 7Op 
7400 lIp 7472 lIp 74150 £1-OS 
7410 lIp 7473 24p 74151 - 6Sp 
7411 lOp 7474 25p 74153 65p 
7412 I6p 7475 44p 74154 £1.35 
7413 27p 7476 27p 74155 6Sp 
1414 OSp 7450 3Op 74151 B6p 
7417 26p 1483 74p 74160 Cl-05 
1420 lIp 7484 87p 74164 CIlS 
7422 lOp 7455 CI-03 74174 97p 
7425 26p 7456 27p 74115 OIp 
7427 26p 7489 £2.50 74181 £1.94 
7430 lIp 7490 35p 74190 £1.15 
7432 I4p 7491 54p 7419f £125 
7437 24p 7492 SOp 74192 £1.08 
1440 - lIp 7493 SOp 74193 £1.08 
7441 63p 7495 S4p 74195 ?6p 
7442 Sip 7496 69p 74196 LI-03 
7445 60p 74100 91p 1N4140 Ip 
ZTXIO8 ip 1N4001 4p - 10.14003 4p 

Intel 2(02 1K Memory £3 
DL7O7E 03m. Display 69p 

('lin. order £3. P. & P. lOp (Ist Class) C.W.O. 

Send SAE. for full list 

J. C. JONES (Dept. PEI9) 
. 

46 Burstellars, St. Ives, Cambs. 
PEli 4XX 

(Mail Order only) 

ORCHARD ELECTRONICS 
l.C.s. ilL. C/Mo,. Linear. Capacitors. Resistor, 
(El2) SIL/Reccifiers. Diodes. LED. Thyristors. 
Zeners. Voltage Reg. OIL Sockets. Bridge Recti. 
fiers. Potentiometers. Presets. Triucs. Drag. 
Plugs. Sockets. Cable. Vero. Core(ully selected 
range catchent desputch service. Same day turn 
round. SAE. Litt. 

- ORCHARD ELECTRONICS 
Flint Houas, High St., Waliingford, Oxen. 

Tlephone 0491.35519 

- R.T. SERVICES 
(MAIL ORDERONLY) 

77 Hayfield.Rd., Salford 6, Lançs. 
Tapped Auto Transformer, 240V-1 10V. 
80 wàtts, £2 P.P. New. 
Heat Sinks S X 4m, drilled for 2 T03 
transistors. New ISp. 
Tran.former 240V primary 25 Volts at 
If amps. New £2. P.P. 
FM Tuner with R.F. Stage and A.G.C., 
3 transistors, neg. earth, 2x2x l in with 
circuit, LI'75 P.P. 
Crouzet Geared MotOrs 240V. 5/6/iS/IO 
r.p.m. New £115 P.P 

Panel with 220 approX. marked IC's only 
L450 inc. VAT. PP. 
Memory Array Panel. £I'50 ¡nc. VAT. PP. 

Electrolytic Capacitor.. 2,500 at 40V. 

Size 3 x l*in. I for LI P.P. NEW. 

Transformers. 12-0-12V, I OGmA, 9.0.9V, 

COmA, 6-0.6V. lIOrnA, 99p each P.P. 

P.C. Board. S/S. 54x 51m, IO for L125 PP. 

Mixed Pack ofC28O series Mullard capaci. 
tors. loo for L I '30 inc. P.P, 

Very large quantity of Mollard C280 capaci- 
tors, In sucks. Mixed values. Also Nullard 
electrolytics in sacks. Mixed valses, 
Enquiries invited from bulk buyers. 

- 

Tel. 061.236 1541 

All prices include VAT and PP. 

Practical Electronics Classified Advertisements 
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BELL'S TELEVISION SERVICES for service 
sheets, manuals and books on RadIo/TV, 
etc. ServIce sheets 50p plus SAE. Service 
sheet catalogue 25p. Back issues of magazines 
from April, '74 onwards. Cover price plus 12p 
post. Free booklists on request. SAE. with 
enquiries please to: B.T.S. 190 Kings Road, 
Harrogate, Yorkshire. Tel. Harrogate (0423) 
55885. 

SERVICE SHEETS, radio, TV, etc. 10,000 
models. Catalogue 24p pius SAE. wIth 
orders-enquiries. TELRAY, 154 Brook Street, 
Preston, PRi 7HP. 

LADDERS 

LADDERS, varnished 20' 9" extd. 51982. 
Carr. £140. Leaflet. Also aluminium ext. and 
loft ladders. Tel. Telford 586644. 

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 ned 
diagrams. Other courses for radio and 
audio servicing. Full details from: ICS 
SCHOOL OF ELECTRONICS. tpt. 
771V, Intertest House, London, SWS 4UJ. 
Tel. 01-622 9911 (all hours). 

ELECTRICAL 

STYLI AND CARTRIDGES. For the best at 
keenest prices send SAE for free illus. list to 
FELSTEAD ELECTRONICS (PE), Longley 
Lane, Gatley, Cheshire, 8KB 4EE. 

WANTED 

TOP PRICES PAID 
NEW VALVES AND TRANSISTORS 
Popular T.V. and Radio types 

KENSINGTON SUPPLIES (B) 
367 Kensington Street 

Bradford 8, Yorks. 

MISCELLANEOUS 

Low COST I.C. MOUNTING for any size DIL 
package. 100 Soldercon sockets 60p. 7 and 8 hOle 
plastic supports 5p pair. Quantity rates. S.A.E. 
details and sample. Trial pack 60p. (P. & P. 
lOp order). 'P.K.G. ELECTRONICS, Oak. 
Lodge, Tansley, Derbyshire, DE4 5FE 

and provides facilities for professional 
composers. Equipment includes 16- 
track recording facilities, based on an 
Ampex 1000 and including Dolby noise 
reduction, quadraphonic and stereo 
playback, a computer-controlled 
(PDP8/A) Synthi loo and other syn- 
'thesizing equipment. 
Salary range: £2,751-3,2O7 
Further Information from, and ali 
applications including a curriculum 
vitae and the names of two referees, to: 
The Personnel Officer, The Uni- 
versity of Glasgow, Glasgow, G12 
8QQ, not later than 25th June 1976. 

SERVICE SHEETS 

SERVICE SHEETS for radio, TV, tape re- 
corders, stereo, etc., with free fauit-ftnding 
guide, 50p and SAE. HAMILTON RADIO, 
47 Bohemia Road. St. Leonarde, Sussex 

practical and theoretical train- 
ing course in Radio and TV 
Servicing (Mono and Colour) 
for beginners, with GCE (or 
equivalent) in Maths & English. 
¡3 WEEKS' full-time Colour 
TV Servicing course. Includes 
100 hours practical training. 
Mono revision if necessary. Good 
electronics background essential. 
NEXT SESSION commences on 
September 13th. 

Prospectus from London Elec- 
tronics College, Dept. A7, 20 
Penywern Road, London SW5 
9SU. Tel. 01-373 8721. 

FOR 8ALE 

AMPS. We have some 8-track car etereo amps 
for sale, They are 2+2W and are complete 
with volume, tone and balance sliders. Includes 
wiring diagram. Price £3, post 20p. Oheques/ 
P.O. to: W. B. SPENCER, "Mill Chase", Oid 
Mill Road, Caister-on-Sea, Norfolk, NR3O 5HE 

PRACTICAL ELECTRONICS September '65 to 
September '75 (5 missing). Practical Wireless 
May'66 to October '69, March '71 to February 
'76 (6 missIng). Offers? KNELLER, 3 
Bernays Close, Stanmore, Middlesex. 

OSCILLOSCOPE. }feathklt 1O.18U, £40. R. E. 
000TE, 47 Edmunds Avenue, Orpington, 
Kent, flR5 3LE. 

HEATH OSCILLOSCOPE with probes £90; trace 
doubler £20; sine-square generator £50; or £150 
the lot. TOMS, 01-729 1717 (office hours). 

SITUATIONS VACANT 

PHYSICS TEACHER seeks to broaden his 
horizons 4during year from September. x- 
perience in writing, editing, electronics. Full, 
part time or home work considered. Box No. 
84. 

University of Glasgow 

Department of Music 

ELECTRONIC MUSIC 

STUDIO 
A Technician, Grade 5, is required to 
maintain, modify and build equipment 
for the Electronic Music Studio in the 
Department of Music. 
Applicants should be Interested in 
digital and audio electronics, be able 
to maintain analogue and digital audio 
equipment and have at least an ONC 
and seven years of relevant experience. 
The studio Is developing a course as 
part of the UnÊversity's B.Mus. degree 

TAPETALK 
THE CLEVER WAY TO LEARN 

Two C60 Cassettes entitled 
INTRODUCING ELECTRONICS 

£544 pias SOp VAT/P. & P. 

TAPETALK, P.O. Box 99 (PC) 
Milton Keynes MK3 SER 

Tel.: Milton Keynes (0908) 77710 

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. 

771V, Intertest House, London, 5W8 4UJ. 
Tel. 0l-622 9911 (all hours). 

TELEVISION 
TRAINING 

16 MONTHS' full-time. 

Brinksway Trading Estate, Brinksway 
Stockport SK3 OBi 

Overseas Distributors wanted. 

YOUR KEY TO ELECTRONICS 
We specialise in supplying technical ,naguoines 

(English Language) throughout thn world. 
Also, we are able to supply certain past issues 
und buy and sell technical publications und books. 
Write for details. Stamped addressed envelope 

or International Raply Coupon please. 

KEY MAGAZINE DISTRIBUTORS 
Dept. E, P.O. Pox 34, Ongar, Essex, CM5 9BP, 

England 

FREE TV. 
CIRCUIT DIAGRAMS 

All main Brit/sh TV. sets (plus many foreign) 
comprehensively covered in our easy-to-follow 
TV. Repair Manuals-4 mono and 3 colour. 
Just send model no., if colour (mfrs. chassis type 
helps) with £4 and receive the manual covering 
your set-plus your set's circuit diagram on 
reqUest free. Set of 7 only £25. 
Broish TV. Circuit Diagram Manuals-the 
main mono (over 37 Series) for £950 and 
virtuully every colour for £16. 
Full details of these and other publicationsfrom: 

TV. TECHNIC 
76 Church Street, Larkhall, Lanarks, ML9 IHE 

Tel. (0698) 883334 

MINIATURE CARBON FILM RESISTORS. 5% 
1W, 1\V, W, E12 Series. 22ohm to IMQ. 10 
for 15p, 50 for 50p, 100 for 85p, p. & p. lOp. 
Mixed values and wattages to your choice. 
CANDAR, Freepost, Reading RG1 1BR. 

Bank of 20 Neons 74p (l6p); s figer. resettabla 
Casant., 18/22v, works on 2, £250 (SOp); Boa 
with 20 X LA2 Pot Coras + 20 X 1% Caps CI-75 
(lOp); Copper clod Poe Panels 54 X 5( 6-75p., 
12' X 12' 75p; 174' X 9}'78p 8,'x91'3-CI-25; 
Fibre Gloss l2}'X190p, I5'X465p. l'X 86Op, 
Doubie.oided pIes 10%. AIl CP. 74 Sanes ICs on 
Panel(s) l0_OSp(lOp); 100 Ass. Polystyrene Cap, 
8Op (lOp). Lists Isp. Refond on perchase. 

7 lbs assorted components £250 gp. 
J. W. B. RADIO 

2 Bornfield Crescent, Sole, Cheshire M33 IN L 
Postage in brackets Mail order only 

EDUCATIONAL 

TECHNICAL TRAININO. 
Get the training you need to move up 
into a higher paid Job. Take the first 
step now-write orphone ICS for details 
of ICS specialist homestudy courses on 
Radio. TV. Audio Eng. and Servicing. 
Electronics. Computers; also self- 
build radio kits. Full detailS from: ICS 
SCHOOL OF ELECTRONICS, Dept. 

771V, Intertest House, London, sws auj. 

Tel. 01-622 9911 (all hours). 

BOOKS AND PUBLICATIONS 

START YOUR OVIN BSINESS 

REWINDINU ELECTRIC MOTORS 
This unique instruction manual shòws step by 
step how to rewind motors, working part or 
full time, without previous experience. 
Everything you need to know easily ex- 

plained. including where to obtain materTals, 
how to get all the work you need. etc.. etc. 
A goldroine of information and knowledge. 
Only £365 pus 25p P. & P. From: 
MAGNUM PUBLICATIONS, Dept. PE5 

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

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


606 Practical Electronics Jüly 1976 

j 

12 VOLT FLUORESCENTS 
MADE BY THORN 

35% O F F LIGHTING. Ideal for 
Caravan, Boat. Tent. 

RAP Emergency Lighting etc. 
All lamps guarntved 
tor 12 mOnths. 

21 ins 12 Ins 
l3wstt C sesO 

£490 £400 
Ali Jarope hans On/Off Switch. Wrong PolarIty 
Protection Device and Diffuser. 

C$O CASSETTES p 
All Cassettes in Plastic 

C94 CASSETTES 45p 
Caso with Indos and 
Scrcwod Assembly. 

SII prices Includo VAT. Add PoVogo Sp in £1. 

Öaantiiy D,scount,. SALOP ELECTRONICS 
IO Und, 5% 23 WYLE COP 
50 Units 7% SHREWSBURY 

lOO Unin 10% 1.1. 53256 

DO-IT-YOURSELF LOUDSPEAKERS for hi-ti 
are our speciality. Full range of components 
and accessories including chassis speakers, 
crossover,, soùnd absorbent, grille fabrics, 
etc., always available. We stock the fabulous 
value flelme speaker kits (complete with full 
and easy instructions), also Peerless and 
Wlsarfedale kits. Just about the lowest prices 
anywhere! Send 84p stamp for bargain list to: 
AUDIOSCAN, Dept. PE-776, 4 Princes Square, 
Rarrogate, North Yorkshire. 

CABINET FITTINGS 
FOR 

Stage Lossd.poak.rs and Amplifier Cabs 
Fretcloths, Coverings, Recess Handles Strap 

'Handles, Feec, Castors. Locks and hinges, 
Corners, Trim, Speaker Bolts, etc., ecc. 

Send 2 X Sip Stomps for samples and Irsc. 

ADAM HALL (P.E. SUPPLIES) 
Unit Q, Sterlina Works, Greinger Road 

Sosjthend-on.Sea, Eassic. 

treasures have been uncovered with electronic 
metal detectors. C. SCOPI offer the best in 
BFO, IB and TR machines at competitive 
prices. Te!. Ashford 29141 for details.. -; 
HELM 

DO-IT-YOURSELF 
HI-FI STEREO 
SPEAKER KITS 

The best value around' 
Send for details 

HELME AUDIO 

' 

PRODUCTS LTD. 
Dept . P. E. 

- 
. A SUMMERBRIOGE 

HARROGATE VORKS 

Tel. Daley 279(Std Code 0423 72) 

Send 

remittance to: 
BOFFIN PROJECTS 
4CUNLIFFE ROAD 

STONELEIGH. [WELL. SURREY 
(Mail order U.K. only) 

Or for more details, tend 20p for lists 

ENAMELLED COPPER WIRE 
S.W.C. lib reel jib reel 
lOto 19 £240 £I'35 
20 to 29 £2'45 £140 
30to34 £260 £I'50 
35to 40 £285 LI-60 
All the above prices are inclusive of postage and 

packing in the U.K. 
COPPER SUPPLIES 
102 Parrswood Road, Withington. 

Mangh.st.r 20 
Telephone 061-445 8753 

SUPERB INSTRUMENT CASES by Bazelli, 
manufactured from heavy duty pvc faced 
steel. Hundredn of people and industrial users 
are choosing the canes they require from our 
vast range, competitive prices start at a low 
75p. Examples: width, depth, height, Sin. X 
Sin x 3m, Li-55; loin X 0m x 3m, L2-20; loin x 
8mnx 3m, £2.75; l2inx lOinX 3m, 63-60; 
8m X 4m X 4m, Li-80; loin X 6m X 4m, £2.70; 
12m X Siux 4m, 8360; 7m X 7m X Sin, 82-65; 
8m X lOin X Bin, £3.60; lBn X Sin X 7m, £4; 
12m X 12m x 7m, £440. Plus over 400 models 
to choose from. Prompt despatch. Free literature 
(stamp would be appreciated): BAZELLI, 
Dept. No. 23. St. Wlifrid's, Foundry Lane, 
Ealton, Lancaster LA2 6LT. 

PHOTOTECH (EUROPE) 
New Optoslectronic Det.gtors 

Typ. I: Photodiode, 2 pin Configuration: Photo- 
sensitive area 085 a lO-° square inches. 
Type 2: Photoswitch, 4 pin Configuration. 
20V-30V supply. Switching threshold set by 
external R-C. 
Typ. 3: Photonwltch with automatic threshold 
adiastmenc. 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) 

Typs I: iSp each Type 2: £100 each 
Type 3: LI'50 each 

LED: lip eagh. or free with each 
optoelectronic detegeor ordered. 
Pieatesond C.W.O. or SAE. for data only to: 
Phototech (Europe). 23. Upper Elm.,, End 

Road, B.ck.nh.m, Kent 

GLASS FIBRE P.C.B.'s. Send 1:1 master and 
Tp per square inch tinned or lOp per square inch 
drilled and tinned. Phis 40p per board. Send 
for quotation on double sided boards. Dis- 
count for quantity. PROTO DESIGN, 4 
Righcliffb Way, Wickford, Essex, 5511 SLA. 

FERRANTI ZN 1040E 
COUNT/DISPLAY IC 
£9'50 Inc. VAT, P. & P. 

GJD ELECTRONICS 
105 Harperfold Road 
Radcliffe, Manchester 

(MAIL ORDER ONLY) 

P.C. EXPERIMENTERS KITS 
Learn about modern electronics with our new 
serres of Kits on digital logic techniques. Each 
Kit contains specially selected Cs, Holders. 
Veroboard, LE.D.s, and Instructions. 
Avaflable at £3-SO each (including P. & P.) 

Kit One-Gates - Kit Two-Flip.Flops 
Kit Three-Shift Registers 

Kit Fear-Counters Kit Five-Displays 
SAE. for further details go: 
AUTOMATED HOMES 

69 High Str..t. Ryton, Coventry CV8 3FJ 
(Mail Order Only) 

MORSE 
IMPROVEMENT 
C90 Cassettes l-12 w.p.m. with simple exer- 
cises. 12-24 w.p.m. computer produced profes- 
sional level operator material including 
international symbols. 
Price: templete with instruction an exercise 
booklets £4 including postage. Overseas LI 
extra. 
Mors. Key und Buzzer Unit suitable for sending 
pragtige and DIV tape preparation. 
Frite £3 including postage. Overseas LI extra. 

MHEL ELECTRONICS 
12 Longshore Way, Milton, 
Portsmouth (UK), PO4 8LS 

DIG THIS! Already over £500,000 worth of 

MINI AÇÇUMULATQRS 
- 

- 2 volt MULTI.USE 
Sealed Lead Acid R.- 

chargeable Cells. 
I Size L450-IM' a 1I 

a 044'. 3 for £2'IS 
inc. P. &.P. 

Size 0A2-li' a 1.3' 
a 05'. 3 for 65 

inc. P. & P. 
Suits Fi-Cord 

GARFIELDS, 295 Rye Lane, London SEIS 

TRANSMIT! 
* Unique TRANSMITTER RECEIVER 

Kit. No licence examinations or tests 
required to operate this transistorised 
equipment. Easy to build. Get trans. 
mitting. Send £75 pias 20p P. & P. 

* Psychedelic MINI-STROBE Kit. Take 
a pocket-sized lightning storm to 
Disco's and parties. 'Brain-freeze' 'em 
with van-speed stop-motion flashes. 
Includes saper case too. Send £3.50 
pias 20p P. & P. 

(Ail prices include VAT.) 

Readily available supplies of'Con- 
structors' hardware, Aluminium 
sheet and sections. Printed circuit 
boards, top quality for individual 
or published designs. 

Prompt service. 

Send ISp for catalogue. 

RAMAR CONSTRUCTOR SERVICES 
Misons Road, Stratford on AVon 
Warwicks. Tel. 4879 

H.M. ELECTRONICS' 
275a Fuiwood Road, BroomhIII, Sheffield SiS 380 

Give youf project that 
I 

professional lookIng 
finish. BuIld It In a BEC. 

'cc Dry transfer lettering 
BEC . now available 
CABINETS 

ORlON cabinet still available punchad or anpanched. 
Send l5p Irefuedablel for leaflets. 

F.M. TUNERS. INSTRUMENTS. RADIO CON- 
TROL. IGNITION UNITS AND MANY OTHER 
KITS. STATE REQUIREMENTS. 

TELERADIO ELECTRONICS 
325 Fore St., Edmonton, London N9 

BUILD THE TREASURE TRACER 
¿MK III Metal Locator 

5.0000 aeng 
Octales b., ,.iilna meist ocelo, En 

rin.d ziO F&tad.y.00ÌO 
I Sp..k., and .,,ncoe. 000StCn 

4. tI,.tdy sold 
PinOl ...... ch cell .,..nbly 

I Flee t,sfl.iste,Ci,CbII 
Thz,ouhl, p,Of.fliOnsI fInSE 
You eel, need eOId.dnB ion. ...... 

Complete £12 - 50 BaUt ed £17 50 
Post BOf Lt VAT tB%I Post abo LI 40 VAT lf°.l 

MINIKITS ELECTRONICS. 6g CLEVELAND ROAD 

LONDON E18 2AN 1Mal Order Only) 

MISCELLANEOUS 

CLEARING LABORATORY, scope's, recorders, 
BUILD YOUR OWN Lestmeters, bridges, audio RK generators, 

turntables,tapeheads,stabilsedP.S.U.s,sweep I PRINTED CIRCUITS YOU ARE INVITED TO SEND S.A.E. FOR - generators, test equipment, etc. Lower Beed- 
Ing 236. 

i i and HARDWARE LISTS ON OUR VERY EXTENSIVE RANGE I 
I OF HIGH QUALITY AMPLIFIERS. PRE-AMPS, I 
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The synthesiser illustr*ted 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 Rlngwood Road, Ferndown 

Dorset BH22 9AR 

Due to the time lag Involved 
- In publishing, readers are 

idvised to check with adver- 
tisers about changes in prices, 
post Budget VAT rates, etc., 
belote sending any money 
orders or cheques. 

SYNTHESISER 
Modules by Dewtron® 

4ES 

L7 ¡(WEFllhiUUWV 

,LcIJIL I 

cj LTD. P.O. BOX 34.CANTERBURY,CT1 1YT 

ALL PRICES INCLUDE PIP AND V.A.T. 

ANTES SOLDERING IRONS 
(with slide or, & off bits) 
15W 'C' miniature irons £2.30 
3/321/83/16"bits-eech £0.45 
'C Elements £1.10 
18W G' miniature irons £2.50 
3/321/8/16bits-each £0.45 
'G Elements £1.35 
15W' CCN'LOw leakage irons £2.70 
3/32:1/8:3/16" bits-each £0.45 
CCN Elements £1.50 

25w' X25 Low leakage Irons £2 .30 
3/32':1/8:'3/16btts-each £0.47 
'X25' Elements £1.15 
'SKl 'SK2SOlderIngKlts £3.85 
S13 Stands-for ali rr,odels £1.10 
SOLDER In Bib dispenser £0.45 

WIRE STRIPPER I CUTIERCO.85 
HAND DRILLS Leytool precision, 
cornpacl,5/16" chuck £3.99 
AERIALS Exter,d15-l2Ocm £1.50 
CASSErTE 'p-lead Demegnelisers 
Shaped pole-saves time £3.65 
EARPHONES Stethoscope £1.25 
Crystalearphone, leadlplug £0.65 
HeedphOfle,2,000n £3.20 
INTERCOMS 2-station £6.35 
MICROPHONES Oynamlc £2.15 
PRINTED CIRCUIT KITS -All 
Items fo, producing p.c's £3.99 
SIGNAL INJECTOR -AudIo through 
video signals, self conlalr,ed £4.25 
STEREO HEADPHONES &C4.85 
SPEAKERS -lSrr'rr'dla.&c £1.00 

CRYSTAL TIME BASE SUITABLE 
FOR C.MOS CLOCKS 

(Built and Tested) 
OUR PRICE ONLY £525 

ALL PRICES INCLUDE VAT AND 
POST AND PACKING 

Terms: Cash With Order 
Mail Order Only 

Orders to: F.E.K. SUPPLIES, 
18 STARRING LANE, 
LITTL.EBOROUGH, LANCS. 

COLCHESTER'S COMPONENT SHOP open 
Sunday-FrIday, 12-6 p.m. J. K. ELEC- 
TRONICS, 11 Mersea Road. Tel. 84433. 

SendSAEfordataafld RADIO VALVE AND SEMI! 
CONDUCTOR DATA byA. M. BAIl. 

catalogue. Price (2S0. 

* TOTAL PRICE INCLUDES POSTAGE * 

SI 
IJOLJ THE MOORN BOOK CO. 

BRI+A,NS LARGEST STOCKIST 
ol British ond A,,,erican Technical Book, 

68 Ebberns Road. 
Hemd Hsmpstead, 
Harts HP3 9QRA 

VAT: All prIc.s 
xclud. VAT (6%) 
PIP: 15p 

9.2I PRAED STREET 
LONDON Wi I NP 

TEL: 0442 62757 Phone 0g-723 4185 
Cloted Satordey I en,. 

and transformer for 
operation. 12 hour, 4 

THE ELECTRONIC MUSICAL INSTRU- 
MENT MANUAL byA.Douglas. Price8. DIGITAL CLOCK MODULE 

SIZE 3 I7s 
C(W ISV + 45-o-45V TRANSFORMER. digit O 5m readout plus SERVICING WITH THE OSCILLO- 
Requires only switches and DATA clock-radio type or SCOPE bi' 0.1. King. Pr,ce £5. 
SUPPLIED. 

OUR PRICE ONLY £974 
either 
tone-type alarm outputs. 

PRACTICAL CIRSUIT DESIGN FOR 
THE EXPERIME TER by D. Tuite. 

Fautor..: Frico £260. 
Bright 05" Display. 12 hr. Formot with 24 hr. 
olarm cabability. Flashing Colon. Power Failure MA1001 F or MA1002F- PRINCIPLES OF TRANSISTOR CIR- 
Indication, P.M. Indicator. Alarm Seç Indicator, CUITS by 5. W. Amos. Price £365. 
Hrs. and Mina. or Mint, and Secs. Display, Out- Clock-radio £797 SOLID STATE HOBBY CIRCUITS by 
put Drives from Alarm and 5ieep Timers, 9 min. RCA. Price £2. 
Snooze Timer and 59 Min.Sleep Timor. MA1001H or MA1002H TELEVISION ENGINEERS POCKET CAR. BOAT OR CARAVAN 

CLOCK MODULE Tone Alarm £797 BOOK by P.J. McGoldr:ck. Pr:ce4. 

We have at the expense of u slightly reduced HOW TO USE INTEGRATED CIRCUIT 
display brlghtnessoperatedthisunitsuccessfully Suitable Vero case LOGIC ELEMENTS byl. W. Strsater. 
from a 12V d.c. supply. Data for conversion to Price £3. 

12V d.c. supplied. All the above features plus 
6m x 3*i n X 2+i n £295 110 COSMOS DIGITAL IC PROJECTS 

crystal time base, less transformer. FOR THE HOME CONSTRUCTOR by 
- PRICE £13'88 + 25p & pack. R. M. Marston. Price £3. 

IFREQUIRED WITH post 
YHEIRADIO AMATEUR'S HANDBOOK 

TRANSFORMER £1475 h 1976 y A.R.R.L. Price L485. 

RECHARGEABLE NICAD BATTERIES.Pencell, 
AA 94p; Sub. "C" £116; "C" £192; "D" 
£259; PPS £448. Chargers: £448, £448, 
£4'98, £4'98, £3'98 respectively. Others avail' 
able. Ail pricesinclude VAT. AddlO%P. &P. 
8.A.E. for price list pius 25p for information 
booklet. SANDWELL PLANT LTD., 1 Den- 
holm Road, Sutton Coldfieki, West Midlands. 
Tel. 021-354 9764. 

ALARM 
CLOCK MODULES 
Require only switches 

EECTROWICS ENUINEER'S 

REFERENCE BOOI( 

by L. W. Turner Price £25'65 
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TrL BY TEXAS OP AMPS 
7400 l3p 7489 o43p 3018 Ent. Comp. 8 pin OIL 40p 
7401 iSp 7490 43p 709 EnI. Comp. 8/14 pin OIL )Sp 
7402 ISp 7491 Olp 710 Dill. Comp. 14 pin OIL osp 
7403 lip 7493 40p 741 lIlt. Comp. 8/14 pIn OIL 29p 
7404 17P 7493 43p 77 Ocal 741 14 pin OIL 67p 
7405 lip 7494 Oip 748 Eel. Comp. 8 pin OIL 39p 
7406 
io 

dip 7495 TOp 
776 Prog. Op. Amp. TOSO lOOp 

7408 
39 

lip 
7496 
7497 2959' CA313OS CMOS Op. Amp. 9 pin DIL lOOp 

7409 229, 74100 li6p LM3900 Ocad Op. Amp, 14 pin OIL 61p 
7410 lOp 74107 32p MC1458 Ocal Op. Amp. O pin OIL isp 

7411 25p 74110 64p NE536T PET Op. Ama. T099 ,300p 
7412 25p 74118 90p LINEAR IC. 
7413 34p 74121 32p CA3028 Dill. Caccde Amp. ll2p 
7414 65p 74122 SOp CA3046 5 Trannlntor Array 62p 
7416 32p 74123 73p CA3048 Coed Low Nown Ampo, 250p 
7417 32P 74126 TBP CA3089E FM IF Syntnm 18 OIL 255p 7420 
7422 

ISp 
lOp 

74129 
74132 iSp 0A3090A0 FM Stereo Decoder COOp 

7423 3p 74136 Olp ICLSO38CC VCO Fond. Gen. 340p 

7425 33p 74141 lOp LM380 2w Aadie Amp. lISp 
7427 40p 74145 Thp LM381 Stnrno Pre Amp. 200p 
7430 iSp 74148 l73p «252 Fttryllrm Gennrolor 000p 
7432 298 74150 lOOp MCI3IOP FM Stereo Dec. 250p 
7437 24p 74151 lip MC1495L Malliplier 360p 7440 iSp 78153 Up MC1496L Bal Mod/Domed, lisp 7441 iOia 74154 lS4p MFC4000B (W AadiO'Anrp. iSp 7442 
7443 

Mp 
l3Op 

74155 
74156 

02p 
02p MFC6OIO Electronic Alleneotor 15544 

7444 l3Sp 74160 bip 90555V Timer 8 pIn OIL 40P 
7445 loop 74161 bip NE556 Deal 55514 pin OIL lOop 
7445 lOop 74162 bip NE561O PLL milS AM Domed. 3Sep 
7447 sip 74163 bO7p N6562B PLL with VCO 250p 
7448 lOp 74164 135p NES6S PLL 2l6p 
7450 lOp 74166 l36P NE566V PLL Fonction Gen, 200p 
7451 lOp 74174 l3Op NE587V PLL Tone Decoder 200p 
7453 lip 74175 92 2567 Deal 567 400p 
7454 
7460 

lOp 
169' 

74176 
74177 

i30p 
lOop 5972733 VldeO Amp. loop 

7470 OSP 74180 lOop 59760139 Pwr. Wedle Amp+HS 175p 

7472 
' 

2i 74101 222p SN76023N Pwr. Wedle Amp+HS, l7Sp 
7473 32p 74182 lOp TBAS4IB Aedio Awp - 

7474 OOp 74105 148p TBA800 5W Aedio Amp. ll2p 
7475 lOp 74191 1859 TBAOIO 7W AUdio Amp. lOop 
7476 32p 74192 l3Op 188820 2W Wedle Amp, lOOp 
7400 54p, 74193 l30p T0A2020 20W Aadio Amp, 2?Sp' 
7482 isp 74194 ll6p ZN414 TRF Radio Receiver 140p 
7493 asp 74195 fl9' MM5314 Clock IC 24 DIn OIL 460p 

LOW PROFILE SOCKETS BY VEXAS-8 pin 
7484 lO3p 74196 lOOp 
7485 l3Op 

' 74197 lOop 
7486 32e 74198 214p lap; 14 pIn iSp; 15 pin iSp; 24 pIn Mp. 

MAIL ORDER 
, Fullybranded devIces by RCA, 

ONLY TEXAS, 'MOTOROLA, MULLARD, etc. 
VÓLTAGE REGULATORS (PLASTIC) TRANSISTORS 
723 1 amp 'iVe -Ve AC128./7 l2p' BFYSI lop 292920MB 
14 pIn OIL dsp 5V 7905 lOop 79435 215p ACO29 l2p BFVS2 lip 2N29260 

12V 7812 lOOp 7812 215p ACI41/2 2Op BRY3S OSp 292928YG 
Dala Sheele 00 15V 7815 1sop Oslo 215g AC17O b2P BSX1O/20 OOp 293053 
Vol. Rogo. 19V 7818 lOop 7978 215p AC197/0 l4p Bulos liSp 293054 
ISp eeOc 24V 7824 loop 7924 OlSp AD14O 46p BUlOS 3l2p 293055 

1469 Doal Vol. R.g. 355p. Prend el n 15V 
ADO6I/2 OSp M32955 tSp 293442 

Adjentable from w 8V mIn. lo ± 20v mee. 
AF114/5 
AF11617 
AF139 
AF239 

lap 
lop 
398 
lOp 

MJ6340 
MJE2955 
MJE3055 
MPSAO6 

40p 
lOop 

lOp 
Oip 

293702/3 
293754/5 
293706 
2N3707 

_____________________________________ 
OPIO ELECTRONICS LEO. 
OCP70 33p See.n S.gm.nt TIUO9 16 BC1O7/8 lop MPSAI2 OSp 293729./O 
OCP71 l2Op Dl.pI.y. (And) 
09Fb SAp 3010F loOp 111211 Mp BCIO9C lop, 

MPSUO6 lOp 293773 

ORP6O TSp DL7O4 loop (Green) BC147/8 Op MPSUS6 OIt. 2N3866 

ORP6I ISp DLTO7 loop 11L32 lOp BCI4O lop 0C29 OSE. 293901 
293905/6 

295177 43p DL747 250p Infrared) BC15? blp lOta 

SCO.THYA ISTO SS 

IASOVTO5 Sop 
IA 100V TOS asp 
18400V 105 Np 
04 100V Sled lOp 
3A400VSled sip 

78400V 
7054445 Olp 

l6A 100V PlaoVC lISp 
768 400V PIalle lISp 
168 600V PlU16 I4Op 

OTIOS 14100V 
Ro,l,c/ CINc 

481400V 
24444« 56/6009 
T066/ 20352V 

5A1400V 

1092 UCRIOl 
0-56/ISV 

295460006/009 
0650020-06/100V 
295984086/2989 

TRIACS 
100V 000V 500V 

3 amp O2p loop l40p 
6 amp OSp lOOp lOOP. 

IO amp bIlp loop 200p 
IS amp lOop 220p 250p 

BRIDGE DIODES 
RECTIFIERS BVIOO olp 
(A 100V OSP BYb2O iSp 
IA 5CV 23p 8V127 lap 
1* 100V OSp 0897 ap 
IA 466V Olp 0870 lop 
IA 660V OSp oAAl iSp 
2A 56V oSp 0885 iSp 
28 100V 40P 0890 ip 
48102V 03p 0891 Ip 
6A 58V lOP 0895 Op 
6A 100V lIp 08200 lp 
SA 400V 54p 08202 Sp 

"aloco OLlOn/I ijp 
BCI68C iSp OC72 2Sp 294060 

118f BC177 OSP 0083 3Sp 40360 
BC178 

. 
1p 11P295V OSp 40361 

lop BC179 20p TIP29A 4Sp 40362 
OSSO BCIS2/3 12p TIP3OA Sap 40410 

BC194 ldp TIP3IA 56p 40411 

BCIO1 32p TIP/32A Oip 40594 

BC212 lap TIP33A alp 40595 
2w cto 12P 'T1P34A 1298 

9' 8C2l4 bip . TIP35A 243p PET. 
« BCY7O 20p T1P36A 297p BF244 

0P BCY71 24p TIP4IA lOp MPFIO2 

80131 39p TIP42A lop MPFIOO/4 
nr., ZTX100 156 MPFI66 

OThER " j 293819 
40430 ibOp BD135 SOp ZTOS66 lip 293621) 
40486 blOp BD139' 72P z'rxsos Mp 293623 
40659 lISP B0l40 19P 29697 14 

295457 
BAIOO 2lp BFII5 24p 29680 , 295458/9 

BF167 25p 29729 6 39125 
B#i73 Olp 254706 lOp 39140 1991e BF194 lOp 29818 45p. 391db 194001 Op BFI9S lop 29930 iSp 39181 194004 BF196 i4p 2,41131/2 lap 392102 194007 Op BFb97 lap 291334/5 OSp 40603 194148 BF200 36p 291306 lOp 40673 

ZENEA8 BF257/O TMP 261613 fl,. 

np 
lop 

blp 
lIp 

SOP 
54p 

lSbp 
lap 
lip 
12o, 

lip 
blp 

250p 
lop 
lOp 

lOp 
lip 
lip 

lop 
alp 
OSp 
lSp 

243p 
sip 
929 

40p 
olp 
olp 
Oip 
29p 
5014 

Up 
Olp 
3ip 
Blp 
lop 
olp 

SlOp 
i3Op 
Up 
GOp 

406mW lip BPA39/O0 Olp UJTS 
1W 22p BFA79/80 3ip 291093 oSp 

BF084 20p 292219 lOp 292100 Osp 
O1'HEA BFX55/6 21P 292221/2 292645 OIp AEYII lop JFX57 lOp 292369 lop 2N4O71 319 
BRIOS 3SP BFX8O 26p 292404 32p 296027 Mp 
ZOO 1259 BFYSO 11P 2142904,5 )PUJT) 
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Ready built. Freoligned end tested. - 
Sens. 20-565mO' for 916V nec. 
earth operation. Can be fitted to 
olrosost any FOI VIII' radio or toner. 
Stereo beacon light can be fitted it 
required. Full details and In- 
otruction, (inclusive of hint, und Ups) 
supplied. £662 plus 25p P. & P. 
Stereo beacon light il required 40p 
extra. 

QUALrCY RECORD PLAYER AMPLIFIER ME. U 
A flop quality record pIyer amplifier employing heavy 
duty double eeounel mains transformer. ECC83. EL94, 
ond rectifier. Separate Bacs, Treble and Volume controls. 
Complete 'sitie output trandorroer matched for 3 ohm 
speaker. Size Oso side X 31e derp X fin hieb. Read. 
buIlt and tested. PRICE £620. P. & P 
ALSO AVAILABLE snoanted on ho 
transformer and speaker. PRICE £7.3 

Open 9.30-5.30 Mondo y to 
Friday. 9.30-5 Saturday 
Closed Wednesday. 
Prices and specifications correct 
ottime of press. Subject so 
alteration without notice 

LOUDSPEAKER BARGAINS 
Ain.3ohtotl'45.P. fi P. lOp. 7 X lin.3obmfll'85. P. & P. 
49p. 10 X 6m. 30r 15 ohm £1.60, P. & P. iSp. EM.!. 
8 X Sin. 3 ohm with h:gls Suo nsagnet £2.06. P. & P. SOp. 
ROIl, tweeter. Appron. 3fl". AvaIlable 3 orS orlO oStos, 
£2.90 + OOv. P. fi P. 

"POLY PLANAR" WAFER-TYPE, WIDE RANGE 
RLECTRO-DYNAMIC SPEAKER 
Size 10f' X IOU' X 1 ,' deep. Weight 09no. Posses 
handling 39W r.m.s.(49W pralsl. Impedance S ohm only. 
Response 4SHo-2SkHs. Can be mounted on ceilings, snails. 
Send SAE. tor detaile. Only £7.20 each. P. a P. 6Op 
for one. 80p for toro. 

to follow each other. 
Fully shrouded section wound output trass,lsrmsr to 
match 3-130 speaker andO independent solomo controls. 
and separate base und teeble coutroin are provided 
giving gond lift and cut. Vulve iinsop S EL84,, F.C53, 
EFS6 und EZSS rectifier. Simple Instruction booklet 
OSp X SAE (Free with parti). All parts sold separately. 
ONLY £11.25. P. st P. £1'2. .0)00 available ready bo:lt 
ond tested £1529. F. fi P. £120. 

SPECIAL OFFER 
LImited number of the latest IISR C14l Rl .Asstofidanaal 
changer da-Isune. Lightweight tubular arm ooe.tng lever 
bias compensator £1260 + LIlO P. & P. 

.90p. - - Now alto aradabli S'-S ohm. f5 natte rus.,. 29 watt peak OUR PP 
ned with oatpsst 40 Ho-29,000 Eu. Overall depth I'. Ideal loe HlFl or for I 
0. P. fi P. £1.09. use in cars. £4.90 + P. k 0'. lOne 30p. two 67p). 

HARVERSON SURPLUS CO. LTD. 
(Dept. PE.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985 

liess ,,sivsszea from Seulh Wivslsiedess Pulse Slaion 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

tICES INCLUDE VAT AT 
URRENT RATES 

(Please write clearly) 

PLEASE NOTE:P. & P. CHARGES 
QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 

ALL PURPOSE POWER SUPPLY UNIT 200(240v. AC. input. Four owitvhrd tulip smoothed D.C. outputs givIng 
6v. and 71v. and 11v. and 12v, at I amp on load. 
Flttedineulated output terminals and pilotlump Indivator. 
flammte finish metal vaee overall size 6 X 3ft X 2i. 
Ready ballt and 

Price L5-75. P. & P. BSp. 
VYNAIR & REXIIIE SPEAKERS & CABINET FABRICS 
app. SAin, rolde. Our price £1.50 yd. length. P. & P. 35p 
per yd. (min. I pd). SAR. toe uamples. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier uoiu,g u double wound tally 
isolated mains teanaloemee. rectiSee and ECL82 triode 
peotade valve us audio amplifier and power outpat 
etage. tmpod..asee 3 ofimo. Output appena. S'I. natta. 
Volume and tone contrai.. ChassIe size ooly 7m, wide 
X 31v. deep X tin, high overall. AC mains 200/240v. 
Sapplied nbaolutrly Brand New completely releed and 
tested with good quality outpot tranulormee. 

F. fi F. SIP. BARGAIN PRICE 
BRAND NEW MULTI-RATIO MAINS TRANSFOR- 
MERS. GivIng 13 alternatives. Prima/y: O-210-240v. 
Secondary 000,binatl0000-5-10-I3_28-35_30_31-40-Soo. 
Salt wave at i amp. or 10-0-10. 20-0-20. 30-0-30v, at 
2 amps tall wave. Size 3. long X 31m, aide X 3m. 
deep. l'rive £2.90 F. u P. 75p. 
MAI58 TRANSFORMER. For power .applies. 
Pri, 200/240v. 8ev. 9-0-Sat 500 mA. £1.60. P. & P. 35p. 
Pri. 200/240v. Sec. 12-0-10 at lamp. 01.06. P. 0 F. SIp. 
l'ri. 200/240v. Sec. 10-0-10 at 2 amp. LOSS. P.O P. 7Op. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PREAMPLI2e1ER 

Fur P.C. Tupe, ytihe. Quitar. etc. and suitable tor 
ave 'viti, vulve or transistor equipment. 9.10v. 
battery or (rom H.T line 2001300v. Frequeocy 
response lSHu-2bKUz. Galo 20dB. Solid enrap. 
aalation size 14 X Ii X 5. Brand new complete 
with inutructions. Price £180 P. & F. ISp. 

STEREO-DECODER SIZE 2"x3"x," 

equipment. Onty £158. P. & P. ISp. 

SPECIAL OFFERS 
Mullued LFI2S9 RF-IF Double Tuned Amplhler9todule 
tor nominal 47OkHu. Size approu. 2i X Il' XI 
7.9V + earth. Brand nero pre-aligned. Full specification 
nod connection deluii. supplied. 02.25 + P. 0 P. 12p. 

Pye VI0FJFOI Tuner Road T 

coverIng 89'1095t/Eu. .ao.a. 
lOOM/fir 1F output 7-8v + w 
earth. Supplied pm-aligned. 
with tall cIrcuit diagram. ' 
ConnectiOn detallo supplied. 
Beautilolly made with pee- 
cicion-geared FM and 323 Pt 
+ 323 Pl AM Tuning Gang 
only £3.16 + P. k P. tSp. 

PRECISION RADE 
Push Button Switch banh. 8 Buttons giving 18 8/F Cb 
interlocked switches piar I Cancel Button Plus 3 d/p c/u. 
Overall nue X 75' X 1. Supplied complete with 
chrome itnishrd switch buttons 2 tor £1.10 + lop, F. k F. 

HI-FI LOUDSPEAKER SYSTEM MkI I 

Beautifully made aiunulatrd teak finish eoclosuoe now 
coith most attractive slatted tront. Slur 16i high X 
lOS' vIde X 9 deep (approa.). Fitted o'itb EM.!. 
Ceramic Magnet 13 X 8.' buce unit, H.P. tweeter 
assIt and crossover. AVAILABLE IN NOMINAL 
4 ohm, S Ohm or 26 obese impedance (state chink). 

OUR PRICE £1100 each. Carr.I -60 
Cabinei Aenllnble Sepuratsip £725. C.zr. £1.20. 
Also vallable in 8 ohms with EMI 13.' X 0 haus 
speaker with parasitic toeeterS10'25. Care. £1.80 

Alsoavaslabie ready built and tested £19.26. P. k P. £1.00. 
Volt: The shore uoiplifier is us,llaSle for !eeds,, two osano 
sources into i,rpolt (e.g. ,nlk, radis, tic,,, record decks, ere.) 
aced ssilllhesr proridee,isiog med fudieg Javelines Joe raed' 
loon poreered Hi-Fi Dizeotficone 50, ele. 

gj 
3-VALVE AUDIO 

-, _______ AMPLIFIER HA34 MR II. 
Designed toe Hi-Fi reproduc- 
tion ui records. AC. Malas 

/ 
o ioa. Itro hai on 

I4:O;:dl: Y 

toenser matched lar 3 ohm 
al,cukrr. Separate voiu,s,es,ontrot and now with improved 
wide range tone controls giving baa, and treble litt und 
cut. Negative feedback 110e. Output 41 watte. Front 
panel can be detached and leude entended toe remote 
mounting 01 000trols. Camplete with knobs, vulves, etc.. 
z teed und tented tor only £7.80. I'. k 1'. SOp. 
HSL "FOUR" AMPLIFIER KIT. Similar i n appearance 
to HA34 above but employs eotirely dirlereset und 
udvao,,ed circuitry. Complete set at part., vto. £7.00. 
P. 5 F. 85p. 

18/14 WATT HI-FI 
AMPLIFIER KIT , - 

aamplSe' 
with ac output ut ail -. - 
14 reati, tram 2 
EL8Ia ir, paeb.pull. - - .. 
Super rrps'oduetioo .-' 

I ai bath musir and z..'' 
speech, with negli. ' . 

gible hum. Separate - -'--_ 
ioputo lar mike and 
gram allow records 
und announcements 

Input for ceramic or crystal cartridge. Sensitivity 
oppros. 4OinV loe lull output. Supplied ready built and 
tested, svitls knobs, escutcheon panel, input and output 
plugs. Ove,ísll size 3' high X 6' wide X 74S deep. 
AC 200/250V. PRICE 113.75. p. & P. SSp. 

DE LUXE STEREO AMPLIFIE'j 

ï,, 

Vaic iliie'up,.-5 X ECLS6 Triode Ferstodes. I x LESO 
as rectifier. Two dual potentiometers are provided foe 
baos and treble control, giving liane and treble boost arid cot. A dual volume control is used. Balance ol the leltarsd right bans) channels can be adjusted by means 01 a sepa. 
rate 'iinlnncc' control fitted ut thc rear of the chassis. Input sensitivity is spprouimately 300mb for lull peak 
Output of 4 watts per ckasinel (8 iratls mono), into S obnì 
speakers. Full negatIve feedback i n acare fully calculated 
circuit, allora leigh volume levels to br used with negligible 
distortion. Supplied complete iritis knobs, Shawls sise 
11'rs X 4'd. Oeeeoll heIght IncludIng valees 5'. Ready 
built und tested too leigh standard. £12.40. P, r, p. Olp. 

Enjoy Fabulous Stereo Radio at 
this Low Introductory Price! 

Designed and styled to matois our 10 + 10 amplifier 
but seul suit any other ataridurd stereo amplifier. 
The design incorporates the very latest circuitry 
techniques with high-grain, loir 5501cc ¿F stages. 
Automatic irrqurncy control to "lock on" station and 
prevent drift. IC stereo decoder for mas.lssium stereo 
separation. L.E.D. for stereo beacon indicator. Nom' 
mal output Of tuner lOOmV. Approsimatr rise lIlla iride 
X Sin deep by 21mo high. Supplied ready built, fully 

'tvsted and fully guaranteed. AC mains 200/240V (not 
available ils kit farm). 

Special Offer £2250 + Lilo P. .& P. 

LATEST ACOS 0P91/1SC mono compatible cartridge with 
tb stylus foc LP/EF/78. Uaiversal mounting bracket, 
£1.80. F. & P. lOp. 
CERAMIC STEREO CARTRIDGE. Urzieersui mounting 
brackets und turnover styluo. 7OsnV per channel output. 
ONLY £190. F. is P. iSp. 
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
T1O stylus Diamond Stereo LP and Sapphire 75. 
O(8LY £230. P. is F. lop. Aleo available fitted slOb iwhs 
Diamond Tb stylus for Stereo LP. £29O. P. is P. lOp. 
LATEST CRYSTAL T/O STEREO/COMPATIBLE 
CARTRIDGE loe EFlLFIStrreo 78. £1'SO. P. h p. ISp. 
LATEST Tb MONO COMPATIBLE CARTRIDGE for 
playing EPILF/7S mono oc stereo records on mano 

A really firet'olsus Ui'b'i Stereo AuspilSre Kit. Uses 14 
transIstors including Silicon Tcaaslstoes in the Best five 
stages on each cksnnel resulting in even bore noise 
level oBis improved sensitivity. Integrated pre'amp with 
Buss, Treble arid tuo Volume Controls. Suitable foe use 
with Ceramic or Crystal coctridges. Very simple to 
modify to soit magnetic cactcidgc-irssteactiunu Included. 
Outputstage loran1 speakers Irons Stoll ohms. Compact 
design, all parts supplied including drilled metal svoek. 
high quality ready drilled printed circuit board with 
component identification clearly marked, encart beached 
aoodlsrd alssnsiniom Iront panel with matching knobs, 
wire, solder, nuts, boils-no extrae tu buy. Simple step 
by step instructions enable any constructor to build an 
amplifier to be proud of. Brief specifications: Power 
output: 14 watts ems, per channel into b Oknis. Fee. 
quency response 4 3dB 12-30,000 Hz Sensitivity: better 
than SOm%' into lMçi. Pull puiser bandrvidtb: *3dB 
12-15,000 lIz. Base, boost appros. to ± 12dB. Tceblr 
cut approu. to -10dB. Negalls'e feedback 15dM arce 
alum wHip. Poseer requirements 38e. st 10 amp. 
Os'rrall Sise 12's,. X S'd. X lj'b. 
Fully detailed 7 page constructiois annual asil parti 
list fees with lilt or send ISp plus large SAE. 
itIrIPLIFIER KIT £1250 F. is P. SIp 
(Magnetic input components 33p entrai 
POWER FACE RIT £485 F. is P. OSp 

C301NET ...... £4.85 P. h P. 75r 

Special offer-oniy £2250 if ali 3 unite ordered at 
one time inciuding P, & P, 

Fall alter sales seevige 

SUPERSOUND 13 HI-FI MONO 
AM PLI FI ER superb solid stole audio 

components throughout. 
° . - . 2piuowit0. 

4 . 
ohms. Frequency Òrooponse 12Hs. 3OKHo 

-_ ± 2db. Fully Integrated 
prc-amplffler sInge with 

separate Volume. Bass boost and 
Treble cut controls. Suitable for S-15 ohm socaker.. 

HARVERSONIC MAINS OPERATED 
SOLID STATE STEREO FM TUNER 

HARVERSONIC SUPER SOUND 
IO + IO STEREO AMPLIFIER KIT 
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MAPLIN ELECTRONIC SUPPLIES 
All n,eil to: P.O. Boo], Rayleigh, Eueo SS6 8LR. 
Shop: 284 London Road, WoetcIIH.on.See, Eoic 
(CIoed on Monday). lot: SOuthsnd (0702) 44101 

- - - - - - - - - .-_ 
If you do not Wish to Cut magazine, ,t. your 
reqUeSt for Catalogue on separate chant. 
1975/76 GREEN COVERCATALOGUE STILL 
AVAILABLE - PRICE 40P. 

Cet ou1vcnsuto1e 

NEW197/78 CATALOGUE 
PUBLICATION DATE L7CZ?8. /978 ONAPPROMI. 

AlI new Completely rewritten Thousands od new lines 
Lots of exciting new projects to build - PRICE SOp. 
SEND NO MONEY NOW. Oeonneas send 8 International reply coupons. 

JOINOURMAILINGLISTNOW! . SAVEUONSPECIAL 
Published teert two months our Newsiattar OFFERSI 
tinos full deteil, of our litent gsaraet.ed peino.. DETAILS OF NEW PROJECTS 

ANDNEWLINES 

r - - - - - - - - - - - - UI 
Pieuse rush me a copy of your brand new 1977778 

Catalogun the instant it In published (October 28th 
1976). Only if I am completely satisfied that It 
Is worth ecery penny will I seed 50p within 14 
days of receipt. If I am not satisfied I may return 
the catalogue to you within 14 days without 
obligation. I nder,taed that t need not purChase 
anything from your catalogue should I choose 

to 

keep it 

.1 
NAME 

I ADDRESS 

- 

I 

Gt started with e 49 note instru- 
mint - features tremulant and Fully controllable atteck and 

reverberation. Ideal to learn on. decay controls (normally found 

Leaflet MES 51. Price 15p given 
only oi the moni expensive 
organs), up to seven footages 

full details to build thin complete on each keyboard, up to 10 
Instrument, controle including drawbars, 

Extend the range of MES 51 by end e 13 note pedaiboard, 

eddlng another keyboard end 
make up the additions des- 

. cribed in the atep'by-step 32 
several new tone colours. Leaflet page instruction leaflet MES 
MES 52. Price ISp also shows how 53. Price 35p. 

to use 61 note keyboards. 

);- fOOW ,y 

- 
pfpCH4NNEL 

TtREO 
AutOnrrtiC voici operated fader I.?CO Belt drive turntables 
Monitor fitcilitles 
iH.adphones and VU meters) 
Sound operated light show - 
plus many other advantages. 

Sand for 00, laifiot MES 41, amine full detijlt for construction. 
Price 20p. Soon you11 b. tsa Deejly c.ry One wen te at thur party) 

printed. 15p brings you a reprint of the article. 

.6O 
INC VAT ON8 
e eip 

DIGITAL - __ 

- 
-. 

This Is a buy constructed and tested 
electronic Clock module as 
iiiustrated. Dala sheet supplied. 

Simple lo connect to alarm and your battery/mains radio. Smart 
case available. 
Dota sheet available separately. Please send SAE. 

Bright 4 Digit 0.5" Diipley Sleep Timer 
Flashing Colon 11Hz) Snooze Tim., 
Switch for Display Seconds Time can b. set accurately to 
Alarm Set Indicator within on. scond. 
PM. Indicator Leading Zero Blanking 
Power Failure Indicator 

SIMPLE ALARM KIT - £9.38 ALARM CLOCK KIT - £10.99. 
ALARM CLOCK & RADIO CONTROLLER KIT - £11.51. 

SMART PLASTIC CASE with fully punched chassis - £24i. 
Pieuta sind SAE for Our Clock data that. 

uiEC7XON/C 

BUILD IT YOURSELF 
IN STAGES 

I, 

fQ1//1U1EI " .t 

A really superior hIgh quality stereo 
graphic equalizer teaturing nine 
octaves por channel. We stock ali 

inc parts (except w000work) including the metalwork drilled and 

M8k8 it With 

MAPLIN! 
ELECTRONIC COMPONENTS 

WIDER 

The 
4600 

We stock all the parts for this bnhliandy 
designed synthesiser. including all the 
PCB'o, metalwork and a drilled and 

printed front panel, giving, a superb professional finish. Opinions of 
authority agree the ETI International Synthesiser is technically superior 
to moot of todays models. Complete construction details in our booklet 
now available price £1.50, or send SAE for specification. 
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