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Total Building Costs 

£7.23 (OáeP 
C1.85)p 

Xs. VAT K7p) 

toe 
et 

NEW EDU-KIT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 
* 4 Translator Earpiece Radio. 

* Signal Tracer. 

* !Signal inleebor. 

* Transistor Tooter LIN -1'2f r. 

* 4 Traneiaier Puah Pelt 
Atnptiflrr. 

* b Transistor Poets Pull 
Amplifier. * 7 Trne.irtOr I OU,lepeaker 
Radio MW/LW. * b TrausJetor BLOrt Wave, 
Radio. 

* Electronic Metronome. * Electronic Nose Generator 

* lletteryleer Cryetat Radio. 
* One TrAlc.ietOr Radio. * " Tnnrdatsa Regenerative 

Radio. * 3 Translator Regenerative 
Radio. * Audible Continuity Tester. * eculitive E're- Augalder. 

Components Include; 24 Resistors 21 Capacitors I O Transistors 3 #' Loudspea keg Earpiece 
Mica llasehoard 3 12 -way connectors 2 Volume controls 2 Slider Switches I 

Tuning Condenser 3 Knobs Ready Wound MW /LW /SW Coils Ferrite Rod 61 
yards of wire 1 Yard of sleevinv etc. Parts Price List and Plans 50p. (Free with parts), 

NEW 
ROAMER 

NINE 
WITR V.R.F. 
INCLUDING 
AIRCRAFT 

Or Tram dieters, 9 Tuneable wavebands al Boater Teti. 
flout in Ferrite rod serial for A %CALW. Retractable 
chrome- plated telescopic serial 10e TIFF and 811'. posh 
full output using 000 rut? tranot,tors. 9 Tranmeters and 
3 diodes, tuning ODIIdelner *1th V,H.}', eeCtion, separ;ite 
coil torntroralt. moving 0011 )uudsheaker, vOlurue ONIOFf' 
end waredtange Centrals. Attractire all white ene with 
red grille and carrying strap. Aine or x 7" x 24" 
approx. Pares Price IJSt and Plans 40p (Free with parta7. 

Total £6.95 Building 
Costs 

POCKET 

FIVE 

traT 5SP) 

NOW WITH 3" 1,0110 
tl E' RAKE Ft 

3 Trlenlde wervehands. M. W. 
L.W. and Trawler nand. 
7 stager. d transistors arid 

diodes. erryerseruitive Total Bundle Costs 
ferrite rod serin, attract ive black P I' & 
soil cold CA.P. Sire Kt" e 11" x r Ern, 
3(" approx. Plane and Parts :ep 
Price List top (Free with porta). ( +8% VAT 20p) 

(Overseas T k F 81.96) 

P I' & Inc 44p 
(Ov,;rtran 
P k l' a185) 

NEW 
Everyday 
Series 

£3 

Build tila 
e xciting New 
eerie. el dodge 
E.Y.S. 6 Triondslura uud 'e diodes. MW /LW. Powered 
'Y 41 colt Bolters. Ferrite rod aerial. toning coinioneer, 

olume con, rol. and now with 3" lottdepeaker. Attracllve 
case pith red apesker Arilin, Site 0" X Ol" X 71" nl'P[os. 
Parts Price List arel Plena 20p. Free with parte. 

Tata7 gisa75 
Boddfe (s 
cosh (Oaaróean P.e P 21. 05) 

E.F.O. Case amt Junks av abOrc. 6 TraaeletOre and 3 
diodes. Powered l'y 9 volt battery. Ferrite rod aerial. 
2" londentaker, etc., N WILW 00veragc, flub full out- 
put. Pails Price Lilt and Plana 110p. Free a itb pas-tn. 

Total I' I' k Ise. 301, 
Building ADO 4+ 1% VAT 29p) 
Cost (Overseas P i I. C1'á;1 

E.V.7. Date and Moka an :drove. 7 Translators end S 

.]ioder. vii wavebands. NIly /1.ít', Trawler hand, $tt'l. 
Otri, Kt'3. powered by 0 volt battery. Posi, l'ull Output, 
Telescopiv aerial fur abort ..Aare,. 5" I.ou.lapeaker. 
Farts Price List and Easy Build Plans Sup. Free with 
parts. Ovenra+ F. a l' x706. 

Tetal £ a P P k Inc alp 
Building (, Ore rsraaFal' 11.65 
Coen 8vo VAT 32p) 

ICTRANSONA 

tnnalatnrn 
aPraker as Parket F 

F 
{7 /! NOW WITH a" 
1 V E LOODSPBAKEA 

and 
Ire. 

Larger Caes wltit Red 

Total Building costs Speaker Orille toil Tuuing 

£2.75 
Poto and Pana2'R,t 

Ens. Prlu Wst 20p (Bree with / 

20p parte). 
( +8% V.AT 21p1 (Otcrneaa P k f' £1.25) 

ROAMER EIGHT 
Mk I 

NOW WITH VARIABLE 
TONE CONTROL 

7 Turnable Wavebands: MWI, 
Awl. IAV, Bell, OWY, IW3 
and Trawler liard. Built Ire 
Ferrite Rad Aerinl roe It W and LW. OttrO,Oe plated Tete 
ecowc aerial e:ae, be angled Ami rotated Mr peak short 
wave liairning. Push pull output using a00m \C tn,n.aielcro. 
Car aerial and Tape Meonl Neekel,. Selectivity switch. 
s iranairtare plue 3 lieder. Leteet 4' :1 watt Ierritnniagnee 
loudapenker. .tir spnce,t ganged tuning tender:Ser. volume/ 
Oa /on, tutting. ware Change and torte controls. Attractive 
torr h, rxIu chestnn' .vhede with geld blacking. Serre 9 x : If 
OM. approx. F.asy to Sohn* iostruetioas end diagnnis. 
l'arts price lint and plans nth. (FREE with nails). 

Total building costa dV5a88 
SPA Inn- 470 

' Oreraeaa r i P £1So) Q ( + 8% VAT 
06p) 

ROAMER 

TEN 
WITH VHF INCLDD- 
ING AIRCRAFT 

10 Transistors. Latest 4- 
2 watt Ferrite Magne! 
Loudspeakers. 
8 Tunable Wavebendr. 
MWI. MWil, LW, Sell, 
SWR. 9W3. Trawler 
Band, VHF and Local 
Stations also Aircraft Band. 

Built in Ferrite Rod Aerial for SIW /LIV, Chroma 
plated 7 section Te]eaenpio Atrial. can be angled 
and rotated for peak short wove stud VHF listening. Push 
Pull output using 88omR' Transistor& Car Aerial and 
Tel,o Reword dockets. 10 'l're:,eisters Plea .f Diodes. 
liar:ged Tuning d,ndmwrr with VII F r@cuon. Separate 
Op tar. Len'a't Mold. trolume on /ou. Vince Chorine awl 
tone COntrole. Attractive Cane in black with sit, er binek 
ins. aire 0" x r" x 4 ". Sony Io 111110w final ructions and 
diagrams. l'arts Priera lint and pis ere 7,Ot. (FIFER, with 
parts). 

Total bonding emits 50 
b7p 

P l' k 
(Overseas P A r C1 80) U rt,a, 

IT e°.ó t 1T 08p1 

L1 EDU- 

KIT " 
Build Radios 

Amplifiera. etc., 
trom easy stage 

diagrams. 

TRANS EIGHT 8 TRANSISTORS sod 3 DIODES 
6 Tunable Wavebands: 01h, Ltd', WWI, RISI, RR'S an.I Trawler Rand - 
Bensllire ferrite rod aerial far bl.W. and L.W. 'l'ciceropic :aerial for abort 
Wares. 3itt. Speaker. 8 improved type translator. pine 3 diodes. Attractive 
carp in blank witb r&1 grille, ,sal and 
black knobs with polished metal inserts. Tolet building coke 
;Ilse 9 x rs). e 211rí. appre. Punts pull Zf /y u l A 
output. Battery economiser eu itcl, for ps d,a )' P x Tn.. aal, 
extended battery lire. Ample power to 
drive a larger BPálker. Parte price flot (4- 8% PAT 36p) 
and plebs 351. (FIRER ,rich parp0 (Oversees l' k tt S1.36) 

ROAMER SIX CASE AND LOOKS As TRANS-MOM 
6 Tremble Wavebands: 3I W, LW, Sal, SR'2. 

Trnwle, I,.tnd play an extra trod waveband fur canter lusting Of LnxtnWOUrs, 
ere. Sehsitivc ferrite rod aerial and telescopic aerial for abort Waves. Sin. !pnker 
R doges -0 fransirtore and 2 droller.. Attractive black eat with red grilse. din] and 
black tllObewitb poliei:ed metal Marts. Total l' l' 4 Ins. 31p 
erras 9 fi x 21ía. aPproc. Plans and building Mli% V1 7v (Ovrraeas 
D oria Price list 35p (PR E6 with parts). ewe P S P d iii 

(4 5% VAT 121m) 

Five units 
Including masts unit 

to centre'. 

OMeeheatl include, 
Toning Condeneer' I Volume Controls: '- Sli,ier Bwilrhm: 
Foie 'Pone 3" }loving COIL tlbenkrr : 'Terminai Strip: Ferrite 
Roil .Aerial: Batters Clips: 4 TeX DOtanis: 10 'l'raelalstora: 
4 Diodes: Redeem: Ci,paci'nra: Three 3" Encina Unity 
0110 rtlrlalrllOte,l are deteohai,Ie (rum Macler Knit, 
enabling there te he stored far future Ilse. Ideal for 
Schools, Educational Aulhoritlea ami all than interested 
in radio confiructlau. 
Parts price stet and plana 4011 (PRICE wilts b;trie). 

Total building 28.80 F P 8 ins. Sap 
Cost V (Overseas I' a P A1-00) 

(- 8'á OAT 441 

RADI i EXCF 
* Callers aide enlraaoe "Lavelle" shop. * Open 10 1, 2.30 4.80, Moo. -Fri. 0 12 Sat, 

a 
re RADIO EXCHANGE CO., 61st HIGH STREET, BEDFORD, MX-0 ISA 

Tel. : 0234 52387. Res. No. 701378. 

I enclose £ for.. 

Name 

Address 

lilt fi 

. 

(Dept. PW12.) 

IB ID 
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BRITAIN'S PREMIER MAGAZINE FOR THE DO -IT- YOURSELF RADIO AND ELECTRONICS CONSTRUCTO2 

EDITOR 
Lionel E. Howes, G3AYA 

ASSISTANT EDITOR 
Eric Dowdeswell, G4AR 

ART EDITOR Peter Metalli 

PRODUCTION & NEWS 
EDITOR Colin R. Riches 
PROJECTS SUB -EDITOR 

Geoffrey C. Arnold 
TECHNICAL ARTIST 

Alan Martin 

Susan King SECRETARIAL 
01-634 4292 

ADVERTS. MANAGER 
01-634 4293 Roy Smith 

CLASSIFIED ADVERTS. 
01-634 4301 Colin R. Brown 

Published by JPC Magazines Ltd., 
Fleetway House, Farringdon Street, 
London CC4A 4AD. Tel. 0t-034 4444 

SUBSCRIPTION S 
Publisher's Subscription Rate for one 
year to the UK Is 1.325 and to the rest 
of the world £4.35 Including postage, 
Enquiries to Subscription Department, 
IPC Magazines Ltd., Carlton House, 
63 GL Queen Street, London, WC2 
SE/D. Phone Pi- 242 4477. International 
Giro facilities Account No. 5122007. 
Please state reason for payment "mes- 
sage to payee ". 
Binders (£1 34) and indexes 30p (inc. 
VAT) can be uppiled by the Binders 
Dept at the tame address. 

BACK NUMBERS 
We regret that we are unable to supply 
back numbers of Practical Wireless. 
Readers ere recommended to enquire 
at a public library to see copies. Re- 
quests for specific back numbers of 
Practical Wireless and Television only 
can be published in our CO Column. 

NEWS & COMMENT 
702 CHIPS UNLIMITED I- Leader article 
703 NEWS. _. NEWS ... NEWS _.. 
709 TELEVISION- Coming in the December issue 
710 HOTLINES on recent developments by Ginsberg 
725 NEXT MONTH IN PRACTICAL WIRELESS 

742 PRODUCTION LINES Products reviewed by Colin Riches 

748 ON THE AIR 
748 Amateur Bands -Eric Dowdeswell, G4AR 

749 Broadcast Bands -Medium Wave-Charles Molloy 
-Short Wave -Derek Bell 

CONSTRUCTIONAL 
706 INEXPENSIVE CAPACITY BRIDGE-Eric Dowdeswell. G4AR 

713 MAKE YOUR OWN PCBs -John Jackson 

717 ADD -ON BEAT FREQUENCY OSCILLATOR -F. G. Rayer, G3OGR 

721 ANOTHER BATTERY SAVER -Arthur Dow 

726 P.W, 'KEMPTON' -CAR STEREO CASSETTE PLAYER -PART 1 

-Keith Cummins & Tony Francis 

732 TAKE 20 No. 66 IC PHOTO TRIGGER -David Andrews 

733 P.W. "SANDOWN" FM STEREO TUNER -PART 3-J. R. W. Ames 
R.Sc, and M. J. Carey, B.Sc, 

738 EXPERIMENTAL WORKSHOP Phase Shift Circuits -M. J. Hughes, 
M.A., C.Eng. MIERE. 

744 2W I.C. AUDIO AMPLIFIER -R. A. Pen fold 

OTHER FEATURES 
704 SPECIAL PRODUCT REPORT -R T -V C 'TOURIST' H Car Radio Kit 
709 TECHNICROSSSOLUTION No,7 
736 IC OF THE MONTH -SGS TBA790 Audio Power Amplifier. 
747 GOING BACK- Equipment of yesteryear -Colin Riches 

FREE PRACTICAL WIRELESS SCREWDRIVER {page 702) 

PLUS BUYERS' GUIDE to Radio and Electronic Components -PART 3 

COPYRIGHT AND QUERIES 
ti IPC Magazines Limited 1974. Copyright in all drawings. photographs and articles published In "Practical Wireless" is fully protected and 
reproduction or imitation in whole or in part is expressly forbidden. Alt reasonable precautions are taken by "Practical Wireless" to ensure 
that the advice and data given to readers are reilabie, We cannot, however, guarantee it and we cannot accept legal responsibility for It. 
Prices are those current as we go to press. 
We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other 
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer 
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope. 
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ADC 
ELECTRICAL SOLDERING 
INSTRUMENTS 

As used in industry 
throughout the world 
THE 'INVADER' 

BRITISH MADE. HAND BUILT, PRECISION INSTRUMENT 
'Invader' low leakage. high efficiency professional soldering instruments 
as used in industry worldwide, and why not you I Precision designed 
handle moulded of flame resistant material (S61) and european safety 
standards. Stainless steel construction throughout with elements 
precision wound. earthed at two points. test run and finally flash tested 
at 2,000 v A /c. Low cost internally fitted bits with large range of bit 
faces for your future use Can you afford not to have the 'Invader. 
MODEL706 £288. 646 £313, 1076£3'22 

}" BR itwatt r}° Bit 23watl }" BR 27watt 

ADOOLA MULTICHANNELLED 
SOLDER IN HANDY SIZES! 
Adeofa have designed solder packs to fulfil 
all your needs -manufactured to B.S.I. 44.1 
60 /40 /18swg. Multi channelled resin 
cored. If your need is small the dispenser 
or the three oz reel will do you if you are 
keener try the kilo reel. 

Dispenser OSp. 3oz 57p. 1/2 Kilo £2.58 

It makes sense to use the 
best! postyourcouponnow 

ADCOLA PRODUCTS LTD GAUDEN 
LONDON SW4 6LH 
VAT nee6ho235615372 frego Na442762 

Please send me 
MODEL706 MODEL 646 MODEL1O76 

SOLDER Dispenser 3oz.REEL 1/2 KiIOREEL 

I 
I 

Price include VAT. Add 1OpfOr postage and packing 
Incfosing FrO, cheque for £ 

NAME _ I 

ADDRESS I 

hwl J 
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PRACTICAL PAPERBACKS 
FROM 

FOULSHAM -TAB 
BASIC TV COURSE 

by George Kravitz LI -SO 

NEW SKILL- BUILDING 
TRANSISTOR PROJECTS 
AND EXPERIMENTS 

by Louis E. Gardner Jr. II .45 

RADIO CONTROL 
HANDBOOK 

by Howard G. McEntee /1 90 

TRANSISTORS; THEORY 
AND PRACTICE 

by Rufus P. Turner £1.40 

WORKING WITH 
SEMICONDUCTORS 

by Albert C. W. Saunders 
LI SO 

CASSETTE TAPE RECORDERS 
-HOW THEY WORK - 

-CARE & REPAIR 
by Walter Salm f160 

ELECTRONIC MEASURE- 
MENTS SIMPLIFIED 

by Clayton Hallmark f1.70 

SOLID -STATE CIRCUITS 
GUIDEBOOK 

by Brice Ward LI -75 

10 MINUTE TEST TECH- 
NIQUES FOR PC SERVICING 

by Art Margolis f 1.60 

TV BENCH SERVICING 
TECHNIQUES 

by Art Margolis LI -65 

MINIATURE PROJECTS FOR 
ELECTRONIC HOBBYISTS 

by Ken W. Sessions Jr. LI-45 

FM STEREO/QUAD RECEIVER 
SERVICING MANUAL 

by Joseph J. Carr LI .55 

TROUBLESHOOTING SOLID - 
STATE WAVE GENERATING 
AND SHAPING CIRCUITS 

by Ben Gaddis LI -55 

THE 2 -METRE FM REPEATER 
CIRCUITS HANDBOOK 

by Ken W. Sessions LI 90 

PINPOINT TRANSISTOR 
TROUBLES IN 12 MINUTES 

by Louis E. Gardner jr. íZ'30 

FOULSHAM-TAB LTD. 
YEOVIL ROAD. SLOUGH. BUCKS. 

CJ PRICES INCLUDE P&P AND Y.A.T. 

BINATION TRY i MITRE SQUARE (Raton 
Chesterman) ,Cabinet /ehessis work -Try 6 Mitre Square: 
Depth,Nei5ret 8 Marking Gueges.300mm /12 "Rule, Spi rit F l 
Level & Steel Scriber £1.85 

FEIAND DRILL (Leylool 1 Compact precision dril I .5/16" l 
(8mm)chuck.Gears totally enc lote-t £2 90] 
dITECRATEO CIRCUITS 
OVOLTAGE REGULATOR(Feirehild) 6A7805 
°VOLTAGE REGULATOR ( Sirywtree ) NE 550A 
DAUDIO POWER AMPLIFIER(National) LM380 
pA.M.RADIO RECEIVER(RCA) CA3123E 
DF.M.STEREO DECODER (Motorola) MC131QP 
Di /C TIMER(Slgnetics) NE55SV 

£1.70 
£0.80 
£1.00 
E1.40 
£2.80 
£0.78 

DUAL IN LINE SOCKETS 
08 pin(Pk of 3) £0.50 14 pin(Pk of 3) £0.55 
7KEYNECTOR,repid conneet /disconnect to mains .Bullt.. 
in piano switches,neon b 13A fuse. . . . £3.20 

DLOCKFLEit RULE (RCF),3m /10fí precision rule. Blade 
length isckable -power return £0.93 

JSOLDERING SRON,25 WATT (Anfex), X25,220/240V. 
Low la akoOe.1 /8 "bil(interehangeable). - £1 -55 

3/32 "b:I £0.45 3/16 "bit £0.45 Element £0.95 
(]SOLDERING IRON STAND (AnIee).lylodel ST3. £0.95 

°TRIMMING KNIFE (NCO, New styte.RetraCtable,5 
heavy duty blades.ldeeI -co -axial cabrea. . . £0.65 

SILICON BRIDGE RECTIFIER, 100 P.I.V. /2A 
OELEOTROLYTIC CAPACITOR, 2,2001- /SOV 
°ELECTROLYTIC CAPACITOR. 5,000uF /25V 
°SILICON POWER TRANSISTOR, 2N3055 

£0.40 
£0.57 
£0.63 
£0.60 

Please t,Ckeea Croasod cheque /P.O-for £ Br. lossd 
NAME 
ADDRESS__ 

ICJ L CJL L50 P.O. BOX 34,CANTERBURY. KEfJT. 
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and make no mistake 
AUDIOTRDNIC Model ATM1 
Top value 1.000 
om peek.! moli 

0110 r. I/50/25011 000 
volt AC end 0Cí. 
OC current 0-1mA/ 
100mA. Redstence: 
01150k ohms. 
Decible: - SO to 

62248. 
Sae 90 

0 e 28mm. 
Complete with 
teat loath. 

OUR PRICE (3.25 P6P i op 

HIOKI 730X 
30,000 opy.0eer- 
loed Protectron. 
6/ooleo/300/400/ 
1200V 0C.12/60/ 
120/600/1200V A0. 
50/pA/ 
30mÁ /300mA. 
26/30001 
?Meg Ohm. 

10ío - 6340. 
OUR PRICE £7.50 
P &P 20p. 

AU DIOTR ONlC Model ATMS 
J ewel movemerd. 
e t ractiveoy moulded 

*Amin. 
ohm. 

M 
. adjustment. 

Ranye 03/15/160/ 
300/1200V AC. 
12600 poi). 9.6/30/ 
300/60ßV DC, 
15000 000. 6300 
cA/0.300mA OC. 
Resistance: x10 & 
x 100. -1010+16dB. 
Supplied with battery 
test leads and date 
buklet. Sire. 121 It 73 x 29mm. 

OUR PRICE (3.95 P&P20p 

U4324 MULTIMETER 
Hob sensitrvitf. over- 
lo 

/1p.oeeted. 
70 p e 

s 1/3Ó/ 
601/20/500/1200V 
D C. 3/6/15/60/150/ 
330í500/900V AC. 
Current: 0.06/0.6/ 
6/60 /600mA/3A DC. 
0.3/3/301300mA/ 
3A AC. Resistance: 
25/500 ohnN /0.5í5/50/500k ohms /5 
Mahn.. Dec ibls: -1010 -12dó. Sax 
167 x 98 it 63m,n. Supplied comp - 
tats with tout leads, ware diode and 
instructions. 

OUR PRICE £9.25 P&P 30p 

HIOKI 750X VOLT-OHM- 
MILLIAMETER 
43 ranges. 0-0.310.6/ 
1,5/3/6/13/30/80/1501 

0-3 67/6g/`J0160//20! I+ 

3010500/1.209V 

1.5/3/151301 1801300 
Á/6/12A, Resistaroa: 

Ó-3/3D0k13/30MMoms. 
Oeenrds: -10 to 17d8. Output:- 
0.-316/15/30180/120/300V. Acme, 
may i 3%0C. t 4% AC. Sem:tir,ry: 
50,000 ope OC, 5.000 opv AC .4 Mali 
meter Built ' P enaction. than 57 a 

102 x 153mm. 

OUR PRICE E11.95 P&P40p 

KAMOOEN HM7200 FET VOM 
Input impeders. 10 
Megohms. RangesI- 
01.20/112.5/10/501 
1003V DC. 
50/250/1000V AC.O 
0/25aA/2.5125/250 
mA OC. 
0/5h/5014600k/5 M 
500 Neg+hms 

OUR PRICE 
£21.60 P0-P90p 

KAMO DEN 360 MU LTIMETE R 

Hid. lemitivtty. 
Dl'.` 1001rehm/V 
AC 10hoxmN 
S" mrnor sala. 
overload peoleet- 
ed. Ranges. 0.5/ 
2.5/10150/250/ 
1000V DC. 5/10/ 
50/750/16000 
AC. Current: 
0.01mA/05/5/50/ 
500mAI16A. 
Rainer/mu 0.1/ 
1/10/100 ohm,/ 
1 /10/10014 alome/ 
10/100M ohm . 

Weasels -20 to 
.6208. Battery 00e11í1,4. Site. 180 x 
140 x 80mm. Supplied complete with, 
test t0 t es. 
OUR PRICE £17.50 P 5 P40p 

LfA 

MODEL U4311 Sub- standard 
Multi -range Volt- Ammeter 
Samilitity 330 
Ohms/Volt AC 
and DC. 
Accuracy 0.5% 
DC. 1% AC. 
Scala length: 
165mm, 
0000,750cA/ 
1.6!317.5/151 

75lmA /1 5x13// 
7.50 DC. 0/31 

1 0/3000/750mA/ 
1.51317.SÁ AC. 
0175 /1150/301150,ttVDC.0/f7.5)15/ 

155/3001750V DC.300/750 / 
1.5/3 /7.5/15/30/75/150/300/750V 75pV 
AC. Automatic cul V.. Supp 
Pied complete with lues led£, menuet 
and tas! carnfinteh 
OUR PRICE (52,00 P&P 500 

TMK MODEL 117 FET 
ELECTRONIC VOLTMETER 
Battery Nitrated. 
11 Meg inpu/. 26 
re om. Large 4%' 
minor scda. Site: 
149x117x6Omm. 
0.3- 12000V DC. 
3-300V RM5 AC. 
8 -800V P.P. 
OC outrant 012 - 
12mA. Reticence 
up to 2000MOhme Melbas: -20 he 
5148, Supplled complete with leads 
and inrnucnOm. 
OUR PRICE £16.50 P &P 20p 

MOOEL TH12 
20.000 opv. Overhead 
prolacepn. Sude switch 
Wattar. 0/0.2512.5/10/ 
501160/1000V OC. 0/101 

550u /2050,,nA DC. 
0/361301.13000/3 Megahmk -20 to 
+5048. 

OUR PRICE E5.95 P &P30p 

HIOKI 720x VOM 
A crutl.. 
accurate meager 

nut ry merit 

522100 í6J100/5 00 / 
1000V DC. 0/10 
50/25011000V 
AC.O 5Ou A/ 
250nÁ. 0 -20k/ 
2 Meeahme. 

OUR PRICE 
£5.97 
P& P 30p 

U435 MULTIMETER 

20 000npv.lRanour_ 
T6mV /2.6ì1g/25/ 
100/250/500/1000V 
DC. 2.6/10/25/100/ 
250/5110/1000V AC. 
Curren: 50uA/1/5/ 

ó ,15J2O 100 A/ A 
01/2.55 AC, Rees, 
erne' 0,3/3/30/30011 
oh,m Stae 705 a 110 x 84mm. Sup - 
plyd complete with lead,, crocodile 
at p. ndet P ry'ng ar. 
OUR PRICE £8.75 P &P30p 

TMK MODEL TWSOK 
46 ro n. mirror - 
scale, 5001V DC 
50k/V AC. 
DC Vohs: 0.1251 
0.25/1.25/2.5/5/10 / 
25/50/125/250/ 
500/1000. AC Volta 
1.5/3/5/10/25/50/ 
125/250/400/ 
1000 DC current 
29/50uÁ/2.515125 / 
50 /250 /500mA /51 
10A. Rnr/Ienee, 
1010013k/1 Meg/ 
/0 Mil ohms. -20 to 81.5dß. 
OUR PRICE (12.50 P &P 30 

TMK 100K LAB TESTER 
100,000opv. Syr" 
scale. Buaaet 
dort circuit check. 
SenntiOlry 100.000 

pv OC. 54/V AC 
DC Volte: 0.5/3.51 
10/50/250/1000V 
AC. 3/10/W250/ 
500/1000V DC, 
current 10/100uA/ 
10/100/25110A. Resistance: 
11410k11001410 Map7100 Meg ohms. 
D ecibels: -1010 +4940. Plastic ace 
with carrying handle. Site: 190 it 172 
x 99mm. 
OUR PRICE £19.95 P&P 30p 

MODEL AF.105 VOM 
50.000 opy. M I'nur 
.cale. Motor 
Protection. 
0/313/1 2/80/120/ 
300f000/1200V DC. 
0/6/30/120/. 
3/10/800/1200V DC. 
0 /30yA /6/ 
60/300 mA) 
12 Ame.0 /100/ 
í00/10m/100 
Meo Ohme. --20to + 17 dB. 
OUR PRICE £12.50 P &P 30pß 

LB3 TRANSISTOR TESTER 
Tacts ICO end B. 
PNP/NPN. Operates 
Tram BV Patten, J 
Instructions supplied 

OUR PRICE 
E3.95 P &P 201 

L 84 TRANSISTOR 
TESTER 
Trt PNP or NPR 
tremi,lors. Audio 
indication. Operette 
on two 1.5V 
batteries. Complete 
with instructiOro see. 
OUR PRICE 
£4,50 PIP 20p 

MOOEL PL436 
20,000 opv DC. 
8000 e pv AC. 
Mirror forte 
513112/30/1201 
600v DC.3 /30/ 
120:500v DC. 
50/800A/80/ 
000.0 A. 
1D /1006/1 Mag /1O Meg Ohm. 

-20 to 48dB. 
OUR PRICE £6.97 pfP3ap 

U4312 MULTIMETER 
0xeremey sturdy 
instrument for 
pommel dectrical 

se. 557opp,. 
0/0.311.5/7.5130 / 
60/150)300 /600 / 
900V DC & 75mV. 
0/0.311.5/75130 / 
60/150/300/600/ 
100V AC. 0/900ua/ 
1.5 /6/15/150/601 
600mÁ/1 /1.5 /6A 
OC. 0(1.5/6)151 
60/150160000A/ 
1.5KÁ AC. 0/200)3k/30k ohms_ DC 
accuracy 1%. AC 1.516. Knife edge 
seamier, micro, sale. Complete 11. 

mutely mew ar l carrying e, leads and 
1ns+ruceions, 

OUR PRICE £111.25 P &Pó05 

HIOK0 MODEL 700X 
100,000opt. Overload 
P rotection. Mirror stale. 
0.3f6.611.2/1.5/3/6/ 
12/30/60/ 120/300/ 
600/12000 DC. 
T.5/3/6/12/30/50 /150í 

115//910vÁ/3/6/30 60/ 
150/500mA/6 /12A OC. 
210200kl2M /20M0h ms. 
-20 to +83411. 

OUR PRICE £14.95 PAP30p 

Model HT10004 MULTIMETER 
Over ltend oratwted, 
shuck proof rheum. 
9.kuA Meter whir r 
mirror scare. Semnw,ty 
1001..V. Polarity Chang. 
switch. Ranges: 0.5/2.5/ 
1-150/250/500/1 000 
Volts DC. 2.5/10/50/ 
250 /1000 Volt. AC. 
OC ranklenxr' 0 -20/ 
3006/2/20 Msg. ohms. 
DC cuw.nr:- 10175n,,A/2.5f75/750 
m A! TOA. AC current: -0 -10A. -20 
to 462dß. Opor.iel from 2 x 1.5V 
beDerres. Slier 180 x 134 it l9n.m. 
OUR PRICE £17.50 P&P 40p 

370WTR MULTIMETER 
Features AC current 

0/Ó 5/2 5 (1tt/Sgy- 
250/500/1000V OC. 
0/2.5/10150/250 / 
500/1000V AC. 
0/e..OoA /1/10/100 
mA /1/10A DC. 
0/100mA/1/10A 
AC. 0/511504/50011/ 
5 Mt9/00 Meg. 
Docibao. -20 ea r62dB. 
OUR PRICE £19.95 P&P30P 

KAMODEN 72,200Mu111itester 
High senntici }t r 

tore,. 200 000 Op, 
Overload rabbeted. 
Mirror stele. 
Ranger:- 0/.06/ -3 
3/3011201600/ 
1200V DC. 0/3 
1260/300111200 
V AC. 0 /6uAl 

2A 800 A/1 DC 
0 /02A AC. .20 to 
+63dß. OM/200k/ 
2 Meg/250Megohm . 

OUR PRICE £22.50 P&P 30p 

KAMODEN TT35 
TRANSISTOR TESTER 
High quality 
Instrument to 
lest reverse leak 
currant and OC 

l ;nit!' n4 
am 

ou.d 
raPN po,, diodes. 
Iraee4DOr. SCR's 
Me. 4-' square 

mete mater. 
OWrates from 
mternar Materiel, 
Complete with 
initruelicm, gads 
ear,yI,4 handle. 

OUR PRICE £17.50 P& neap 

U4341 Multimeter 8. 

Transistor Tester. 
27 orme,. l0- lOOopo 
Overload protected. 
Ranges- 0.3/1.5/6/ 
30160/150/300/000V 
DC. 1.5/7.5/30/150/ 
300/750V AC. 
Current 0.06/0.6/ 
6/60/60&nA DC. 
0.3/3/30/300mA AC, 
Resistance: 0,08/ 
05/26170/80/200k ohmf/2 Mohn. 
Battery operated. 

csuai r h 
. 5 

l 

S u pd ted 

m 

compere, 
p 

yeeh 

rlex ad2s 
15 

nx 
*eeiencarryin 

OUR PRICE £10.50 P &P 30p 

U4323 MULTIMETER 
20 Simye 

tel. with tutu /IP 
esgtater, Saicere 
for patwat racdvn 
rum q F1 np 

2.5/10/18/2400500/1000V 
100 DC- 

ÁG0Áe. 
0.616IF016o0mA DC. Aeeielanan: 
a 10, o 100. x 1.000, x 10,1100 55012 . 

ó001t, 610, saes/ centre stale) 
97 s / d r 18D x 

4Dern,Suppa In dartying ear com- 
pete with tat leads. 

OUR PRICE £7.70 P&P 30p 

AMMETER 
For meaprrkrg AC volt- 
age and curium without 
brookftipp Oircuit. Ranges: 
300 /600V AC. Current: 
10/26/100/25$ ó00A. 
Accuracy %.5/ í.283x 
94 x 36m00. Complete 
With buying u, leads 

e fora. 
ea 

OUR PRICE £13.50 P&P309 

MODEL AS.1000 VOM 
100.000 opt. 
Miren le. 
Bu,et -tar meter 
proteetren. 0/3/ 
12/50/120/3001 
500/1200V DC. 
0/6/30/120/304£ 
5000 AC.0/l0pA/ 
6/60/300MA/ 
I2Amp.0/21t/ 
20010/4 M /700 Mng 
Ohm, - 20 to 17dß! 
OUR PRICE £1 7.50 POP Sap 

MODEL 500 
30,000 ono with 
overload p otec4 
Lion, Mirror sole. 
010.5/2.5110/25/ 
100125075001 
10000 OC. 

25 0/500 /7Ó0Ó01 
AC. O(SOoA /5/50/ 
500mA. 12A DC. 
0í60k/5 m.0160 megohttn 

OUR PRICE Eí3.95 
Car for ebsw. £1.75 

cara paid 

MODEL C7202EN 
20.000o.p.v. DC. 
10.000 0.5.1,. Ac 
Mirror Scale. 
6/26/60/260/600 / 
1000/2500 V. DC. 
10/60/100 /410o/1000 
V. AC. DC Reaialancn 
x 10. 01000 Ì30Ç) 
saner. ebb) DC 
Current 501.1A/ 
i-1mlA/260w1A. -20 
to {-6840. 

OUR PRICE f6.50 P &p30p 

U4317 MULTIMETER 
Niyt rndtivity 
and laboratory 

ment tor lied is 
Kole edge pmnree, 
86mm.alyrar /M,__,_ 
Overload pro,set,on j 
O- 5/100 

/02005 

5071001260/500/1000 
V DC, 0.5/2.5/10/25/5O/1GW250/ 
500/1000V A.C. Current: 5008/0.5/ 
1c5,/10/50/250mAf1/5A DC. 0.25/ 
0.5 /1/5/1 0 7 50 /25 0nA/7/SA AC. lier. 
Marne: 0.5/10/100/200 ohms /1/3/ 
30/300k Ohms. De011.01 -Ste +10dB 
Battery 0petaled. Site: 210 x 115 x 
90mm. Su plied lacer /Om case cone 
dote with leads. 

OUR PRICE £16.511 asp 405 

S100TR MULTIMETER 
TRANSISTOR TESTER 
100000opc. Mirror 
net/. 0000101 
y 0techm,. 0/0.12/ 
0,6/3112/30/120 / 
650V DC. D /6/301 
1701B00V AC. 
0112/600uA/12/ 
300mA /6/12A DC 
01105/1 Meg/ 
10D Mag. 
-20 to 05008. 
0.01 -0.2 MVO 
Tranfutor teetot ea aurae Alpha. Seta 
and ICO. Complete with Instructions. 
batteries and leads. 

OUR PRICE £19.95 P &P 25p 

MODEL C7208FM 
30,000 opv OC, 
15.000 opal AC. 
-6/3/16/80/300/6001 
1200V. OC.6/30/ 
120/80011200V AC. 
D C Resilience x 1, 
x10,x100.x1000 
s501àcr 

rai0ale) ete DC C t300A/ 
3130/500mA. -20 to +634 8 

OUR PRICE f8.95 P&P300 

SWR METER Model SWR3 
Handy STOP merer for 
treriemirton antenna align. 
merit , with buile.1e treed 
strength meter. Accuracy 
6%, Impedance 52' ínelí. 
aldi 1001.A OC. Full 
nab, 5 seslign coslapelble 

nonna. Site 145 e 50 
80mm. 
OUR PRICE £4.25 PIP 305 

ALL PRICES 
EXCLUDE VAT 

Also see Inllowing pages 

679 
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CI5 PULSE OSCILLOSCOPE 
For display of pulsed 
and periodic wave 
form. in nactronic 
cireLils. VERT, AMP. 
Bandwidth: 10MHz. 
Sent:may at 100kHz 
VRPASAwn: 0.1 -25; 
HOR. AMP. Band. 
width: 
SemitiviIy !ry ay 

SCOW, 
1-OkHe 

VRMS1mmi 03 -25 
Preset eared -wasp 

et.sae. Free running 20 -200 

020 
m nine Wraps. Calibr230 pips. 

720 a 360 rt 430mm. 115 -230V AC. 

OUR PR ICE £43.00 Grr, paie 

MODEL MGM SINE SODARE 

WAVE AUDIO 
GENERATOR 
Range 19. 
720.1100Hä Son 

Wave 19- 100.000 He smear O.w: 
O111p,n 5,11. or Swore nave 10v. P to p. 

Sue 180 x 90 x 90mm. Vwrauon 
220/2400. A.C. 

OUR PRICE £19.55 P&P SOP 

a, e 
F 

R s 
>, a 

EAR! REVERBERATION 
AMPLIFIER 

ijr°°: 
. 

ar alt, and output la 
year amp. wire. Volume control and 
depth of rwarberation control. Rem, 

Imrt cabine.. 154 e 77 x IOBmm, 

OUR PRICE £7.50 P50305 

RUSSIAN CI16 Double Beam 
OSCILLOSCOPE 
5 Milt pass bard. 

ampSeparate V1 and Y2 
lifier.. Romans. 

Mar 5" s 4" CRT. 
Calibrated Meowed 
sweep_ front 0.2aser. 
m 100 milll sec/em- 

pFree 
running time 

Bú!Ì { -in basin 
Calibrator and plilude Calibrator. 
Supplied complete with all accessories 
e nd instruction Manual. 

OUR PRICE E81.00 Carr. peid 

SPECIAL 
BARGAIN! 
FERGUSON 
3406 HIFI 
SPEAKERS 
High qualoy 2 way meeker systems 
25 Watts. 4 -B ohms. 40ke- 18kHt. 
$fan: 560 x 340 x 255mm. approx. 
Wood gram Iiniti: with black fronts. 

OUR PRICE (22.50 PR. ear, it 

MODELTEIS 
GRID OIP METER 
Transi, totised. ORO,- 
alas as Geid Dip 
theillato., Stroud, 
tion Wave Meter end 
OLC,3atmg Drawler. 
Frequency ram* 
440h He- 280MHt 
in six cork. 500 vA 
metes 9Y baler). 
oogqwwal:on. Sim: 
180 AO x 40mm. 

OUR PRICE £19.55 

POWER RHEOSTATS 
High gw.11ty ceramic 

.ruction. Wend. 
Mgt embedded In 

wipes Cory nuo. 
wipes Conh.woua 

. g 

Single holafia.n9, : :diamorer tate ,.. 
Burk ouentìtres available. 

25 WATT 10725 /50/100100n000/ 
2500 Phnte. £1.15 P&P lop 
SO WATT lo/s0/100/250r500/ 
1500 /5000 ohms. 

£1.62 P &P lap 
100 WAIT 1/5/10125150/i50r500/ 
2500 ohms. 40 Ohms 

02.34 P&P 1 Sp 

SPECIAL PURCHASES! 
RECORD DECK PACKAGE 
by Famous Manufacturer 
GARRARD SP26 Mark Ill with 
GSIW cartridge in Put urlouc plinth 
With cheer. 
OUR PRICE (13.95 ea P76p 
GARRARD SP25 Mars 111 Record 
dank lilted KS OA cartridge 
DUR PRICE £9.95 p & P sop 

LHO2S STEREO HEADPHONES 
d 

with padded 6( --N11, phone. wich padded lap. 
ear pieces 0.116 Doms 
20 -20,000Hi. He. 
Complete with 6' 
lead and plug, 

OUR PRICE £1.97 ear 300 

SPECIAL OFFER! SAVE OVER 50% 

A M$TRAD 11000,25tereo amplifier 
7 wefts oar channel rms. Inputs 
for lueur tape. phono. Headphone 
socket. Lis. price £29.95. 

OUR PRICE £12.95 P & P 60p 

SPECIAL OFFER! CONVERT YOUR 
STEREO SYSTEM 
TO 4D SOUND , - 
FOR UNDER EIS. 

oc4 

el sive elf. of GOODWIN 4. 
CHANNEL CONVERTER and a emit 
of A015 10 wait 8 ohm baahshelf 
speakers enmities yeti to add 4V 
sound to your existing system. 
COmplei with simple connection 
details. Normal retail value C25:50. 

DUR PRICE 015.89 P & P 01 

GOODWIN CONVERTOR evnHnble 
separately C3.95 P & P SOp. 

1E1921 Stereo Listening Station 
For balenehg 
and grin election 
Pt !midweek ere 

M adds henel 
farelil tar stereo 
headphone 
switching Two 
gain eontrpl,, weaken on-off slide 
twitch, searen headphone Socket. 

OUR PRICE £2.25 P &P 15p 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 75 
C60 t -r 57 E3.00 47.010 
C90 0224 04.25 í10.0g 
C120 C2.73 C5.17 £12.24 

TRANSISTORISED L.C.R. A.C. 
B11;8' MEASURING BRIDGE 

A new penible 
bride* e01.1.13 b 

Isar aenga ana 
F a any el low 

coat. c Resletance: 
t ranges: 0.1 

ohm -11.1 megoha, 1% Induct- 
ance: it ranges: 1 mlerohnnry111 
ha ulea t 2% Capacity' 6 ranges 
1050-11113 Ofd s 2% Terne Retina 
B ronges: t :1/1000 -1 :11100 s 1% 
Bridge Voltage a11.000cpa. Opere. 
led learn Beall belleey.100 micro. 
e nv melee indication. Sire 
5 53 

UUR PRICE £25.00,pap30o 

EMI LOUDSPEAKERS 
Modal 350 13 is 8" with 
Single Iweeler /eeowyvar. 
20- 20,000He. 15 wens 
RMS. Avertable 8 oe 
15 ohms. 

OUR PRICE 
f 7.50 aacn PIP 37p 
Model 050 13.8" wish 
twin 3009 

ft 
r /crossover, 

SS -1J UDDHz. 4 wes 
RMS. Available 8 or 15 ohms 

OUR PRICE f3.62xach P&P 35p 

13H02SSTEREO HEADPHONES 
Wonderful satire 
and astellenl 
Performance 
combated. Ad pse 
able need tana. 
Impedente 8 Cams. 
20. e2,0o0141. 
Complete with 
lend end Plup. 

OUR PRI CE f2.25 PIP 300 

Model A1018 
FM TUNER 
B trarrsisloe high 
qquality unit - 3if wages and . 

double woad 
dim 
For ruse with n it be Cpvey. 
BB- lOaniHa. Pawareo W 9Y battery. 
OUR PRICE f13.50 PAP 30p 
Stereo multipart adapter [5,95 artist, 

AUDIOTRONIC 
8 TRACK CARTRIDGES 
TYPE Each 5 10 
404,1 85p £4.00 47.50 
806I El .1b £5.40 0,0.25 
P &P Cassartes 3pp, Cartr.d Sp each 
OVER 10 of eiiher POST FREE I 

MPT MI X ER- PREAMPLIFIER 
5 M earphone 
input, arch with 
ind.eldual gain 
contra g . enabling 
complete miring 
tacirlliea. Battery nere.ated.529: 235 

127 u 7Bmm. Inputs: Ales. 3 x 3mV 
50k: 2 X 3mV 090 ohms. Morns Meg. 
4nV 50k 'Mono Ceramic lflOmV 1 

Meg. Output 250mV 102k. 
OUR PRICE £8.97 P&P 200 

b 4Bö, 

TEI035 Stereo HEADPHONES 
Low Op61 wittl CXO 
silent response. Foam 
robbed eercups. Adjust 
e bio headband. 8 oarnr 
impdance. Frequency 
repOnse 25H1- 18kHz. 
Complete Wien Cable 
and atm.O kWh plug. 
OUR PRICE £2.80 P&P 30p 

TE16A TRANSISTORISED 
SIGNAL GENERATOR 
Seenge 20GhHt 

30 MH .An 
inexpensive 
i rerument for 
the handa+nen, 

an 9V 
bet levy "wide 
eery Ip read 
Saale. 8t 
modulation. 

51 r 109 x 149 x 92mm. Camptete 
with 'mtructmnr and leads. 

OUR PRICE f8.97 P &P OP 

SPECIAL PURCHASE 
LIMITED 4UANTITY! 
Tenney 12' DR /8 
Hess Speakers 
D ohms 30 watt 
Hesyy dul, deal 
leu HI.Fi P.R. 
Game. 
OUR PRICE (12.50. 
P&P 50p. 

TE -200 RF SIGNAL 
GENERATOR 
A'aerrele wide rang. 
atgnal Oeneealor 
covering 120 í2 -500 
MHz on 6 hand, 
onetllt contained. 
Vermeer R.F. 
e tlnnuator sudle outpin. Xlal weket 
Fm Glrbtaoon. 220;24011 a . 

8reid new weh in W ueliene. 
.c 

Some 140mal a 215mm s 120mm, 

OUR PRICE £17.50 P &P Sop 

PS200 Regulated POWER 
SUPPLY UNIT 
Solid stay. Var461e 
output 5 -20V DC I 

eP to 2 Amp. Inde. 
pendent meters le k 
monitor val Lear and t 

1. Optional 
220/240V AC. 
Sias: AOs 136x 
gBmm, 

OUR PRICE 019.95 P &PSO 

SDHBV MONO /STEREO 
HEADPHONES 
Volume control for 
each channel- 4/I6 ohm. 
impedance. Frequency 

Cspan 
r k 70Hí 164Ht. 

omplete with 10ft. 
'led teed wad jack plug. 

OUR PRICE E4.97 P&P 30p 

BH001 HEADSET and Boom 
Microphone 
MOeing cell. Ideal 
For langueye 
teaching. 
communl 
casions etc. 
Headphone impedance 16 OhmsrMic- 
ophona impede., 200 ohms 
OUR PRICE £5.95 PIP 30o 

TE22 SINE SOUARE WAVE 
AVOID GENERATOR 
Sine 26cps 
to 200kHe 
on 4 baids. 
Square 20 
cod lo 30 
kit- Output 
impudence 
5000 Ohms. 
2001250V 
AC perabon. Supplied brand saw 
paareneeed, with inst.untion manuel 
and leads. 

OUR PRICE E24.95 P&PSOp 

AUDIOTRONIC LE -102A 
INTERCOM 

13 tent fumy made and finished in 
twolone Ivory, ouf.. the IS-102A n 
usenel in the home, officeor chap 
and Is MA1116in foe use ee baby 
alarm, wall or desk mounting 
67mm speekenim ie gives elem.?. 
way comrnunicatlOn with onlofI 
and volume control on macler 
unit. Opernte5 On 9V bolt. Approx. 
foil Wart 

OUR PRICE f3.95 PaP30p 

HANIMEX HRC 3075 
CASSETTE RA010 
Covers 
Medlurn and 
FM wave- 
bands. 'girder 
salarier end 
lone controls. 
Batie ry iMilns 
OPentien. Will retord 
direct Iromeadit el through halls 
ineendenscr microphone. Córm 
plate with betteries earphone, 
e nd cassette. 

OUR PRICE E24.30 P &P50p 

ELECTRONIC CALCULATORS 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All 'Wean, 
vanvrtm 
amplifier over. 
ales from map. 
name, ter emit 
or tuner p ru s with 
wain stereo headphone pp 

r 

s and 
sep volume Controls Itar earth 
nennel °p hies from 9V battery. 

INPUTS. 5mV and 100mV, 
OUTPUT' 50mV per channel. 
OUR PRICE £8.59 P &P30p 

WPCPr re a trentendour range el 
bath pocket and desk calenle 
tors from es little no C9. 
Owing to the demand II Is not 
poasibfe io in<lude thorn in this 
advertisement. so sand for put 
Ieteal price 1191 or call IItIO any 
branch. 

SINCLAIR SYSTEM 2000 
STEREO AMPLIFIER 
AND TUNER 

(7)( 
2000 AMPLIFIER 
Amplifier output S wefts par 
channel RMS. blalortian less than 
0'0614. Silicon trenealoes. Two 
pickup plus radio and lapa inputs. 
lope output and scratch Idter. 
Excellent Value. list (39.90 
OUR PRICE (27.50 pa p90p. 

ARF 300 AFIRE SIGNAL 
GENERATOR 
All trahbinteened 
Damped fees, 
05 1.1,1.. AF Bine. 
wadi 18Hr CO 220 
kHz. AF square 
wave 18Hí In 1001. 
Ha. output Square/ 
Sine wars 10V 
P.P R F 100h He to 
200MHt. Output 
1V maximum, 
220/240V AC nparot.on. Complete 
will, instruction and leafs. 
OUR PRICE £37.50 P &P 511p 

680 

TRITON 4318 PORTABLY 
8 TRACK CARTRIDGE 
PLAYER WITH M W; LW 
RADIO { 

Will pian 
.reek elera0 
Cartridge 
montois IW. 
Channel 
selector 
witch. COMM 

medium and long wave 
bends. Volume and tone controls. 
Es rotten e socket. BetterylMelns 
Operation. 

OUR PRICE f11.95 e, 50p 

SPECIAL BARGAIN !e 

STEREOSOUNO SPEAKERS 
Meched pair of 
Sraren booktheli 
speakers. Deluxe 
teak veneered 
fined,. Site 
364 a 2211 
190mm, B ohms. 

a iets 
RMS, 16 

at ts peak 
10,Olrile with 
Om lead. 

OUR PRICE £12.9EPAsneAp bap 

2000 FM TUNER 
Eacellenl selectivity and i- 
tiviM Tw.n deelnerleap tuning. 
4 pore ceramic filler. 19 transistor 
stereo demodulate'. giving 40 dB 
se petition. Oielorlie n 0- 2%euiput. 
Fnnteslic Yahoo List 039.95 
OUR PRICE £27.50 es P60P. 

SINCLAIR IC12 
INTEGRATED 
CIRCUIT 
AMPLIFIER 
towelcla with 
printed eireult TeleT 
mounting board. 
OUR PRICE LI.50 p e. p 15p. 

1 HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 

All kits are complete with eamprns 
hertsfeeramS metllow inf.-reel kiwi and 
covered by full ow antes. 
Poet and Packing 15p per kit. 
AFC') Mono erupt lier £5.6t 
AF25 Mixer. . . . . . , . C 3 2 9 

AF30 Mono o,eamelifier.... (3.20 
AF35 Emitter amplifier E242 
AF80 0.5W mur. amplifier Qa 8a 

ÁF305 Intercom £7107 
AF310 2 Mono Amplifier. .0755 

PA IBO Mutt..ebnlor E2 ra 
511302 Trarnglyr rear (8 33 
M191 VU Meter. (5 37 
M192 Starve balane metes.,,, E5 93 
LP3B0 Quadraphonic device f 142 
Ala Automaut light contra £ 3 15 

A 330 Photo cell switch unit f 6 6e 
475040019 into kohl 

du.rner/sppad Co,1101 
ATS6 2,200W btac light 

dimmer /speed nonitol £ 6 75 
AT60 1 channel hum control Ito aT 
AT65 3 channel light e5nlr01 0 16 52 
GUM Tremolo n nit £a 10 

HF61 Diode detot for £3 Of 
HFeb FM trammltter. L3 21 

HP Tb FM receiver. fl ei 
HF 310 FM tuner... T to SZ 

14F325 Deluxe FM mom. C SI 33 
HF335 Decoder tHF31013251 C e055 
GP37O Steren p, e-a,n Cl. ha. 

foe ono with 2 e Á1310r 020 90 

GP312 Circuit hoard.._ E 10.02 
GP304 Cuckit board. LS 33 
11.F3801nhM arr,al emplle,er (5 02 
HF395 bruedband aehal amp. (2.10 
h T 10 StabAi,ed power ni pply 

100mA, 9V ... 4a.27 
r1T3005iabilised d. .apply.. 0ß.1a 
NT3r0 Power Supply 240 V AC 
Or 2. 18V D.0 at tamps (Sera 
A T30S Voltage converter f'5 64 
NT315 Power supply 240V AC 

Iod,5115V OC, 500mA £1206 
Amateur Electronics by JOstyKi1. 
theprsl,mìonal heal for the amarepr 
-cornes the mblecl from belio prin. 
niacin re advanced earleenic t.chntq. 

es. Complete Mtn circuit board for 
AEI no AE10 listed 0010w, 

OUR PRICE £3,30 lino VATI 
P &P 25y plue VAT. 

FM TUNER CHASSIS 
B Iransi,ter 
high quality 
boner. Sigh 

153 e 
01 01 x63mm 

3 IF -ragas 
D ouble tuned 

Ample A ple me tout to feed most amorists 
Operate, an 9V lea leery. Covers 88- 
108MHA Ready built, ready For ass 
Fonlmlic value lo. money. 

OUR PRICE £8.95 P &P20p 
SI Pr e4 Mult plea Adaptor ES 9be,tra 

.. . 
SINCLAIR Project 80 Modules 
zoo POwee Amp. £6.95 pep l Sp 
Zia Pms.. An,p. (3.40 PAPIS, 
%terse 80 Pre-Arne. 013.95 P a P 15, 
Ac Fitter Unrt C7 45 PAP ISO 
FV Tenet 013.95 P P 

(e 95 Pa P ISP 
Pd6 Power Sppoln 05.95 P4 P IN 
Pie. Power aapely CO.'S P A e ate 
P28 Power Supply (845 Is Plas 
Transformer lot Na 1e.05 Pa PSI. 
IC20 StRrne A,.,p. hie E7.95 PO e ltp 
ME/POW, Supply kir (Seat P a P lie 

SINCLAIR Project 80 Packages 
2.24plSlareo SOPOS £20.401 

P 

cafe 2a2a0r$eareo80 /P26 £31.30 
2e2SO Meow e011r28 £33.551 

At 1 100,11W Oelput Stage ..... C 1.55 
AE2 PleernMilier C1.32 
AE3 Diode ret mute_ ... C 2.05 
AEA Flashs -(( t,al 
ALS An able mu1G-yibrater. __ (l to 
ALO Monosuhle maD.-rib.aIA. f 1,11 
AE7 RC generator (1.011 
AEB Be. filter .............. (1.05 
.119 Treble filtc........... (1.05 
AE In coil tiler ... C 1.05 

Also see previous page 

ALL PRICES 
EXCLUDE VAT 
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SE WI PANEL METERS 
SEW PANEL METERS ARE STOCKED AT OUR 

3 LISLE ST.. 311 EDGWARE RD.. & 152 FLEET 

ST..BRANCHES or order by post. 

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 

Over 200 ranges in stock -other ranges to order. (Lantity discounts available. Send tor fully illustrated brochure. 

CL EAR PLASTID MODEL SD640 
Sac. BS a 04mm 

SP0-50uA . 

1000 1000*.. 

IOmA.. .. .. 

100mA .. .. 

tÓ ÓC .. . 

SA DC - - 

10A OC .. .. 
5V DC -- .. 

(3.60 
[3.76 
[3.70 
£3.65 
£ 375 
£3.70 
13.46 
13.46 
13.46 
13.65 
13.66 
13.86 
£3.05 
13.06 
£3.65 
13.65 

Items with asterisk are Moving Iran 
type, all others are Moving Cod 

10V DC 
20V DC .. 

NOV DC .. 
300V DC .. 
15V AC .. 
300V AC .. 
VU Mer! 

.. [3.66 
[365 
1345 

_ [3 45 
,- [3J5 
.. [3 75 

CLEAR PLASTIC MODEL SW100 
Sise: 100 a ROmm 

500.50NA 
100.0-1001A .. 

1ADC .. .. 
5A DC .. - 

20V DC .. .. 
50V OC . ,. 
300V DC - .. 

[4.60 
[4.60 
£4.30 
14.50 
14.46 
£4.30 
14.30 
14.30 
/4.30 
1430 / 430 

150V AC .. .. £4 46 
300V AC .. .. 1445 
VU Meter .. 14.90 

CLEAR PLASTIC MODEL 50830 
step: rie all3mm 

100.A .. ., £4 t5 
2000* 14 70 
51100* .. 14.16 
50.05004 .. £425 
1000.100uÁ.. £4 20 
7mÁ .. .. .. £4 10 
S.,4 . .. .. [4.10 
10mA .. ,. 14 10 
50mA _ .. .. (4.10 
100mA .. .. 14.10 
500mA .. .. 1410 
1A OC .. .. [0.1D 
5A Or: [4,10 
10A DC .. .. (4.10 
554 DC .. .. £6.10 

10V OC .. .. 

20V OC 
50V OC .. -- 
300V DC .. .- 
151/ AC .. _. 

300V AC .. .. 
VU Mate... .. 

14.10 
/4 10 
(4.10 
[4.10 
[0.20 
14.20 
14.40 

EDGWtSE MODEL PETO 
51ea: 90 34mm 

S0uA .. .. .. 1415 
700uA .. .. [4.10 
200.0. .. .. [4.05 
50041A ,. [390 
50.0.50rÁ ., £4,10 
1000.100e4 r4.05 
1mA £385 
300V AC .. .. 13.86 
VU Meter .. r430 

MODEL E0107 EDUCATIONAL METER 
She: 1004 06 a 150 in including teeminais 

A name of Nadi 0.1117y 
moatrg toil I,.trJMIMIS 
ideal let haul 400eri- 
mens and oth.r hunch 
417011celrortc 3" mirror 
5oale, The meter moy. 
ment n eerily ac0MNWe 
to demonap.r. Internal 
working. 

[5.50 
1005A .. 17.90 
50.0.605A ,. 17.90 

E7.60 
1.0.1mA .. E7.60 

1700 
SA DC .. .. 17.60 

112V ÚC .. . 1760 
15V DC .- 1760 

20V DC 
SOV DC 
300V DC .. 
5OOmA/5A DC 
5V/50V OC .. 
5V/15V DC 
116A OC .. ._ 

1A/15A DC 

1760 
17 60 
17 60 
1e 60 
[e.8o 
1e.60 
r8 60 
18.60 

CLEAR PLASTIC MODEL MR65P 
Sils: 120 a 110mm 
50.04 .. £6A5 
100N1i .. .. ¡SAO 
200r.ß .. .. £5.35 
5004 .. [5.90 
5005004 1530 
100. 0100rß.. £5.35 

700mA .. .. 

5A OC .. .. 

30A DC .. .. 
101! a .. .. 
26V IX: .. .. 
50V UC . 

150V OC ,. .. 

15 20 
£6.20 
15.20 
16.20- 
[5,20 
( 5.20 300V DC .. .. 15.20 
[520 15V AC .. .. 15,30 
[620 300V AC .. .. 15-30 
15 20 SMeter ImA.. 1520 
[ 5.20 VU Meter .. .. 05 .55 
15.40 1a AC 16 20 
15 20 5A AC .. [520 
15.20 }OA AC .. £5.20 
/5.20 20A AC .. £5 20 
[5.20 30A AC .. .. (5 20 

2400 Wide Angle 

1mA METERS 
MW1 .660 a 60 mm 
06.50P&P15p 
MW1 -880 460 mm 

CLEAR PLASTIC MODEL MR 45P 
Simi Wm 50mm 
50.A .. .. .. £3.20 
100.4 .. .. £3.15 
200.4 .. .. 13.10 
SODuA . .. 13 00 
50.050.4. .. £3.15 
100.0100.A.. 13.10 
500.0.600PA.. £2.95 

5mA .. .. .. £2.96 
10mA.. .. .. L2.95 
50mA.. .. .. £2.96 
100mA .. .. 12.95 
500mA .. .. [2.55 
1A DC .- .. £2.96 S Mate. 1rt1A.. [2 95 
SA ETC .. .. /a.96 Via Meier .. 1340 10 DC .. .. 12,96 1A AC .. . 12.95 
20V DC .. .. [2.96 5A AC . . £2.96 
50V DC .. .. [2.06 10A AC , 12.95 
300V DC .. .. [2.98 20A AC .. . 12.95 
15V AC .. .. 13.05 30A AC .. .. [2 9E 

CL EAR PLASTIC MODEL MR 36P 
5í2c: 42 e 42.9m 

'A 
300V AC 13116 

50050.4 
100.010004.. 
5000 S00.A .. 

5mÁ .. .. .. 
10m4.. .. .. 

bOmA .. 
100m4 
15Om4 
100mA 
300mA 
5069111 
750mA 
1A DC 
2A OC 
SA DC 
10A DC 
3V OC 
tOV OC 
16V DC 

19.10 
13.05 
13.00 
12.85 
13-06 
13.00 
12.80 
12.00 
12.00 
fz.a0 
£2.60 
£ 2.50 
12.80 
12110 20v DC .. .. 
12.80 50V DC . .. 
12.80 100V DC 
12.130 150V OC .. .. 
12.00 300V OC .. -. 
£2 80 500VDC.. .. 
1.200 750V OC .. .. 
£2.50 1SV AC .. .. 
12.50 50V AC .. .. 
12.60 150V AC .. .. 
£2.80 300V AC .. ., 
12 50 000V AC .. .. 

£2.80 Sr Motor 1mA 
[2.90 VU M4t44., .. 

[2.80 
[2.00 
[2.50 
[2 80 
[2.09 
12.65 
[2.90 
[290 
17.90 
12.90 
[2.90 
[300 
[2.50 
1370 

CLEAR PLASTIC MODEL MR 65P 
Site, 06 a 78mm 

10011A .. .. 
200.A .. .. 
500uA 
50 0.50.4 
tot) 0f00uA.. 
500 0 500u4 .. 

1.0.1MA.. .. 

50mA .. .. .. 
100mA .. , 
500mA .. .. 
1A DC .. . 

SA OC .. .. 
10ADC : .. 
154 DC .. .. 

704 DC ._ .. 
30A OC .. .. 
50A OC .. .. 
55/ OC .. .. 
faV OC 

16V OC . .. 
20V OC ,. .. 
5DV DC .. 
150VDC.. .. 

[3.95 
[3.85 
13.80 
[3.75 
[].as 
C3.00 
[3.70 
13.70 
£3.70 
53.70 
13.70 
£3.70 
£3.70 
13.70 
13.70 
f3.70 
13.70 
/3.70 
13.80 
1395 
14.05 f 3.70 
13.70 
£3.70' 
13-70 
£3.70 
£3.70 

300V ÓZ,` . f 70 
A`JAC .. .. 0390 

50V AC .. .. 13 80 
50V AC .. . r .10 

300V AC .- .- 1 .90 
500V AC ., . 13.80 
S Meter 1mA.. 14.40 
VU MN.r.. .. [3.70 
IAAC .. . 13.70 
5A AC .. . 13.70 
10AAC .. . C3.70 
204 4C -. . 13.70 
304 AC _. . 13.70 
50r11A AC - 13.70 
109mA AC - [3.70 
200mA AC .. [3.70 
500mA AC .. 1370 

BAKELITE MOOEL S80 Enlarged Window 
Sue 20 a Noun 

[4.60 
[4.45 

500uA ,. 14.20 
500.60r6 .. 14,45 
10601OOuA.. [4a0 

[420 
10.00 .. .. 14.20 
5A DC ., _ 14.20 
20V OC .. .. 1420 
50V DC _ .- 14.20 
300V DC .. .. £4.21) 
300V AC .. .. 14.30 
VU Meta .. £4.70 

CLEAR PLASTIC MODEL MR 52P 
554: 60 Ouml 
501Iß .. . £3.70 
100114 ,. - 13.50 
90011A . 15.35 
50.0.60JÁ 13.50 
100.0.100.4.. 

100vA .. .. 

1A CC .. 

7WDC .... 
150 AC .. .. 

300V AC.. .. 

fa 45 
£ 3 30 
[3.30 
( 3.30 
13.30 
[3.30 
[3.30 
(3.30 
la 30 
[3,30 
13.30 
[3.30 
13 30 
13.40 
13.40 

S M ar 1tnA,. 13.30 
VU Ma7ar., ., 13.80 
1A AC . 13 30 
0.4 AC .. . [3.30 
1oA AC .. . 13.30 
20A AC .. - 13.30 
304 AC . .. [3.30 

about 
Hi 

CALL INTO YOUR NEAREST LAM S 

BRANCH OR SEND COUPON BELOW 
FOR NEW 15 PAGE HI -FI ?RICE LIST 

CENTRAL, LONDON 

CLEAR PLASTIC MODEL 50460 
4ua: 59 a 46í1m 

100uA .. .. 
200uÁ .. .. 
5o0.A . .. 
500.50E.a ,. 
700.12.700ssa.. 

10mA., 

100mA .. .. 
500mA .. .. 
1A Dc .. .. 
5A PC .. .. 
104 DC .. .. 
5V OC .. .. 

£3 50 

A0 
£3.35 
13,45 
13.40 / 3.10 
(3.30 
13.30 
13.30 / 3.30 
13.30 
[3.30 
[3.30 
£3.30 
[3.30 

IOV OC .. .. 
20V OC .. .. 
S0V OC .. .. 
300v OC .. .. 
154 AC .. .. 
300V AC .. .. 

VU MCI« .. .. 

13.30 
£3.30 
13.30 
/3.30 
(3.46 
[3.46 
(3.65 

POSTAGE 8 PACKING 15p 

BAKELITE MODEL MR 65 0. 
2504 .. .. .. 15.25 

100,4 .. .. 13 96 
500uA ., 13,65 
5045OuA ['+,95 
100.0.100u4.. [3.90 
500A5000 A .. 13.60 
1mA .. 13.60 
1.0.1mA .. 13.60 

1ÓmÁ.- .. .. 1380 
SOmA.. .. .. 13.60 

500mA .. .. 13.60 
13.60 
13.60 
13.60 

104 OC . .. £3.40 
15A OC .. £3.60 

£3.60 
13.60 
13.60 

i8V DC .. . £3.60 
£3.60 
13.60 
C3.60 150V DC .. .. 

809 5Dmm 

3VOV DC .. (3.60' 
30V AC . 13.60 
50V 
}50V ACC .. .. [3.60 
300V AC .. .. £3.60 
500V AC .. .. [3.60 
VU Motor . (4.10 
IA AC .. . 13.60 
5A AC .. . 13.60 
111.4 AC .. . 13.60 
20A AC .. . 13.60 
304 AC .. . 13.60 
50A AC . 13.60 
5507nA AG .. 13.60 
5DmV DC .. /3,75 
100mV DC .. (3 75 

15.90 p&p 150 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Eacellnt m.slil9 41 IOW Oesl. Input. 
230V 50/604. Cooper 0 -260V. 
MODEL 5280 BENCH MOUNTING 

04P 
7A 110.50 50p CJ l 26A 072.00 50p 
5A (17.35 501p1 ( 
8A (17.35 Es 00 1A 1113.75 (1.0 

12A (36.40 E1.05 
70.4 (05.00 £1.50 
25A 595.00 r1 .50 
404 (120.00 £17.50 

MODEL S260R PANEL MOUNTING 
2.5A (12.00 500 

ALL PRICES 
EXCLUDE VAT 

1 FOR 
} MAIL 

ORDER 
Weoller J speedy 

and ahlieient 
cervice by m6á1 

Onda.. Remember 

TO add 8% VAT 
to total value of 
goods i0C1u0449 

OGGI 000 DoCkreal 507narp.e 
Re O'.tr.eomtoolaru Ne 34 4 34 4 41 t7 50evt tiro nor Pqa.. Loado,- SW I OEM 

TOLASKYS CUSTOMER SERVICES DIVISION 
AudioI,Onic House. T be Hyda. LOndOn Nina 6JJ. Te1.01 -200 1321 

PICOSO sand me the following items 

1OTAL PURCHASE PLACE 

enclose cheque postal order own., order 

aran to pay by e41081.4IdMC4.n 
0..w my mare. s 

0.7 POPand VAT) 

NAME 

AO /R EIS 

16 Pane 
14I -F1 

PRICE 
LIST , 

PW12 i 

4E 1 004005 57 

5 LISLE ST. WC7 
34 LISLE ST. WC7 
I le EDGWARE RD. W2 
193 EDGWARE RD. W2 
107 EDGWARE PO. WI 
311 EDGWARE MD. W3 
346E0GW40E P0- W2 
361 EDGWARE PO. W3 
109 FLEET ST. EC4 

ISI /3 SLEET ST. EC4 

Id 1011ENNAM CT. RD. 

17 TOTTENHAM C7.170. 
33 00130000M CT. PD. 
42/45 50170101111 CT. RD. 

233!8 TOTTENHAM CT. RD. 

01493 8641 

61437 0704 
01.417 4155 
01.711 9789 
01.273 621.1 

01.723 3271 
61.341 6367 
DI.773 445) 
01- 7234194 
01.351 5811 

01 -353 7833 

01.637 2231 
01.614 3715 
01.63E 2605 
01 -636 044$ 
01.500 0670 

ESSEX 
BO SOUTH 12 ROMFORD 20118 

203¡106CN6R55ILL WEST. 0702612141 
91CT0e14 CIRCUS, MORNS 

KENT 
i3j57 CAMDEN RD., TWFBRIOCE WELLS 

08/2.73242 

LEICESTERSIRRE 
41 MARKET PLACE, LEICESTER 

0533.537671 

NORTHAMPTONSHIRE 
7) ARINGTON STREET. 
NOIITHRMPTONlOp.mng Mov.mb,r) 

30 WULFROM WAY. WOLVERHAMPTON 
Now. Open 

SU RRJrir 
1646 W HITG IR CENTRE, CROYDON 

01.681 1027 
17 EDEN ST. KINGSTON 01 -546 7845 
30/90 EDEN ST,. AMNGSTON 01.546 9171 

32 NHL Sf. N1CH1088 01.94E 1441 

WARWICKSHIRE 
I It CORPORATION ST., 615010650M 

021 -136 3503 

All BRANCNIS coals IIOM 
93rd 40 6pm MON "09.SAY 

Wut End Se on Centra.. 
For P9renal CaII f 

87 Tottenham C,1000 Rd 5441 

BARCI,AYCARQ 
& ACCESS 

((I Phan. your erde 

1 

t0 01.200 Op37 oS 
1 arN fntoatry IMO` 

OUR CUSTOMER 
SERVICES UIVISIONát head ottico 

will answer ail CUT en0uilies- 
/USI ring 01,200 1321 

EXPORT Pe.aan leP't, 
rra need loi 17'y erSe.FS vi 4.10c s. 

Goods sprcally gamey, 
4na red and ,Lespatch..d lo all 
parts olthe World at nnelma7,. 
co7reec1,6111e of V AT. 
Payment by bankt.ansler. 
Corti Oed cheque. cord61.0tder 
Of mon.:y Order rn any 
currency. 

NO DEPOSIT TERMS 
available on most goods 
for personal callers 
[MOUES 70 InE IMO! 01 EID. 
a0CE4110 FROM MN OHM S11O1,0145 
WRH gtnitAS 5640. 1401e14 C65E3 
460157 65055751e 11(138 OF 130 
MAO ALLOW fIME rOa CUaeUC1. 
0465(55 054135 0410EP110. 

ArlprieKtOrrateat Ilr10194..,t 
5v605e to eh4a. wttrteyt notice 0.50.0 

:rp p2On. 
. Orovo oicwm..n.r. 

681 
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IR N 331 7056 SPECIAL RESISTOR KITS (Prices include post & packing} 
C.W.O. ly. P. & P. IO' on ender, below 45 10E12 W KIT: IO of each EI2 value, 22 ohms -1M, a total of 570 CARBON FILM S , L3.5ó net Discount, -10 °6. CI 0-15'1'' (except mtem,I IPE12IA KIT: 10 of each E12 valus:,s i ohms -I I1 a total of 570 CARBON FILM 51%:), E3 77 net Export Order coq o,r,ss welcome +VAT free) 25E12 39V KIT: 25 of each EI2 value, 22 ohms-1M, a total of 1475 (CARBON FILM 5 /p), Le 19 nec 

O lfrciil Grdrrs accepted from 25E12 }W KIT: 25 of each E12 valve, 22 ohms -IM. a total of 1425 (CARBON FILM 5 / ). L8-2B net 
5E12 }W KIT: 5 or each Ell valve, 10 ohms -IM, a total of 305 (METAL FILM S%). £280 net educational i: Government Department.- 

ALL PRICES I NCLUDE VAT AT V/. Ouc to current world shortages. resistor kits may contain some wattage and valve substltutiOn$ 

NULLARD POLYESTER CAPACITORS C280 SERIES 
250V P,C. Mounting, 0.0IoF, 0.01SMF. 0 '022iF. 0.033µF, 0.047µF, 33p. 0.0680E 
0,14F, 43pp. 0.15µF, 4 0. 022jF, 5 {p- 0-33uF, ep. 0.47µF, ep, 0.681F, 12p 1äF. 
15p. I 5pF, 23p. 2.20.F. 26p, 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.001µf, 0.001SMF0.00220F, 0.6633µF, 0.0047µF, 26p. 0.0068µF 0.OIpF, 
09150F. 0.022µF, O'033pF. 33p. 0-047AF, 0.06811F. 0J22F, 43p. 015oF, 66p 
0.220F, 16p. 0.33uF, lip_ 0.47µF. 14p. 
160V, 0.0IpF, O. 15äF, 0.021010. 0 '047oF. 0.068uF, 33p. 0. 10, 41p.0.15pF, 5p. 
0ß21,F, Sip 0.33µf, 6 {p, 0.47pF, 84p. 0 -680, 12p. 1µF, 14p. 
MINIATURE CERAMIC PLATE CAPACITORS 
50V: (oF) 22. 27, 33. 39 47, 56, 68, 82. 100, 120, 150, 180, 330. 270, 330, 390, 470, 
560, 600, 820, 1K, 110. ' 2 K2, 3 K 3. K 7. 6Kß, (µF) 0.01, 0.015.0.022. 0-033. 0 047 
2J p. each, OA, 30V. 5p. 
POLYSTYRENE CAPACITORS /60V 5% 
(pF) 10, IS, 22, 33, 47. 68, 100, 150, 220. 330, 470, 680, 1000 1500. 2200. 3300, 
4700, 6800, 10,000, 4 }p. 

RESISTORS 
CF -High Stab Carbon Film, S% MF -High Stab Metal FilnI, 5%. 
W. Ttpe Range I -99 100 -499 500 -999 1000+- Size mm 
}} CF 12 -IM 1 0.75 0 60 - 0-55 24x7-5 
} CF 22 -2M2 I 0.75 0.60 0.55 3.9x10.5 } CF 22 -IM I 0.75 0 60 0-55 5.5x16 } MF 10-2M7 2 1.54 132 1'1 3x7 } MF IO-2M2 2 I 43 1.21 0-99 4 2x10-8 
f MF 10-10M 3 198 1.81 1-65 6.6x13 
2 MF 10-IBM 4.5 3 52 3 08 2.75 8x17-S 
For value mixing prices, please refer to our catalogue. (price in pence each). 
VALUES AVAILABLE-E12 Series only. (Net prises above 100.) 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 025W Vertical or horizontal 6p each I K. 2K2, 4K7, 10K, etc. 
up to IM n 
SUB -MIN 0.05W Vertical, 100 (2 to 220K 0 Sp each. 

B. H. COMPONENT FACTORS LTD. 
(P.W.) 61 CHEDDIÑGTON ROAD, PITSTOÑE 

L 137 9AD NR. 
TEIGChxdOd ózotn 668446 (Std. CS, 02960 

CATALOGUE No. 3 Sop 

Miniature Mollard Electrofytica 
I OMF 63V 6 +p 68uF I6V 6{ p 
J SuF 63V 660 68uF 63V 12p 
a 2pF 63V O p IODUF IOV p 
3.30F 63V 63p I00oF 25V 61 
4.0µF 40Y 6 p 1002tF ó3Y 14p 
4.712E 63V 6 13 t50uF 16Y 6 1p 
6.8µF 63V 6 p 1501óF 63V 15p 
S OpF 4011 6613 220äF 6'4V 66}f13 
OlF 16V 60p 220µF 10V 6Fp 
0µF 25V 66p 220äF 6V p 
0µF 63V 6óp 220µF 63V 2Ip 
5µf I6V Gyp 330äF 16V 12p 
5µF 63V 60p 330LF 63V 1Sp 
óµF 411V 6613 470µF 6 4 013 

22äF 25V 63p 4704E 40V 20p 
22µF 63V 66P 680µF I6V I5p 
32p.F 10V 610 6817µF 40V 250 
33äF I6V 61p 100001F 16V 200 
33µF 40V 6-1p 1000µF 25V 25p 
32µF 63V 66p 15001sF6.4V I5p 
47 .F I0V 67p 1500µf I6V I5p 
47µF 25V 64p 22000 10V 15p 
47µF 63V Bp 3300pF6.4V 16p 

VEROBOARD 01 0.15 
2 x 5" 36p 16p 

x 33p 25p 

3 x 3 }" 36p !613 
2 x I" 913 Pp 
26 x 5' (Plain) - 190 
2{ x 31" (Plain) - 16P 
5 x 3 }" (Plain) - 29 
164011'16" tool 7!p a,- 
Track Cutter 5óp es'-'" 

Pin.. Pkt. 25 22p 220 

POTENTIOMETERS 
Carbon Track 5K n io 2M 12, log or lin (and 1K lin). Single. 1660 Dual Ganz 46p. Log single with 
switch 26p. Slider Pots. I0K, 00K, 500K, semi to 30mm. 34p. 45mm, 47p. 60mm. 55p, 

DIODES 
N4001 6 4p 
N4002 76 
N4003 9p 
N4004 90p 
N4005 120 
N400614p 
N914 7p 
N91ó 7P, 

BAf00 112p 

OAS 41p 
OÁ47 9p 

0A200 
Ilp 

OA200 Bp 

PLUGS 
DIN 2 Pin 130 

3 Pin I 3 
5 Pin 1504 16p 
Std. Jack 200 
2.5mm jack 13p, 
Phono 6p 
SOCKETS 
DIN 2 Pin 1013 

3 Pin 
5 Pin ISO° 12p 
Std. lack 15p 

Jack 13p 
Phono 613 

ELECTROLYTIC CAPACITORS. Tubular L Lare Cans 8 (F /V): 1125, 2125 4125, 4.700, 5125. 8125, 10110, 10 /50, 16125, 
12/63,2S/25.251 Só, 32/25, 50(35. 100/10, 100125, 6 50150, Sp. 
100 /S0, 200125, Ilp. 250/50. 18p. 500110. fi Im. 5ÓO(25. 15p.. 
500/50. lep. 1000;10. 15p. 1000,25, 21p. 1000150, 40p. 2000/10, 
10p. 10001100, gip. 2000,/25, 10p. 2000/100, 93p. 2500(25, 380 
2500150. 64p. 5000/25, 65p. 5000150. L1.08. 

HI -VOLT: 41350. 14p. 01350 1913. 1001100 200- (61350, 220. 
16)450; 23q: 32/350, 33P. 50(250. 20v. 100 /230. 300. 

0ISED PAPER CAPACITORS 
250V: 0 055. 0 1äF, 6p. 0.25, 6p- 0.5äF 7 1p, IµF, 9p- 500V: 
0025, 0.05. 613. 0 -1, 60. 0.25, 76p, 025. 9P. 1000V: 0.01, 
11p, 0022, lip. 0.047, 0. I, 15p.0.22, 23p. 0-47, 34p. 

TRANSISTORS 
AC127 16 BC212L 12 6P p 
AC128 21p BC213L 120 
BC107 Ip BC214L 17p 
BC I08 2p 0C44 180 
BC109 3p 0071 lap 
BCI4B 2p OCBI 16p 
BC149 1p OC 170 23p 
BC182L 2p T1543 33P 
BC183L 2p 2N2926 lip 
BCI84L 3p 2N3702 Ilp 

Integrated 
Circuits 
pA709C 49p 
isA741 C 50p 
uA723C 98p 
ZN414 E1.30 

S d Wire, Metre 6y`p 
Twin Screened Wire. Metre 1`13 Stereo S d Wire, Metre 12m 
Connecting Wire. All colours, Metre 1113 
Neon Bulb, 90V Wire Ended 5 for 24p 
Panel Neon. 240V Red, Amber. Clear 2013 

ZENER DIODES 
Low soie 400mW Tolt7a/ 
All values E24 series 3V-30V 

1 -24 25 -99 100.499 1000 -- 
9P 760 6613 5 }p 

MULTIMETER U4323 
22 Ranges pins AF /IF Oscilla. 
for 20,0000 fVolt, 
Vde- O.5 -1000V in 7 ranges 
Vac.- 2.5 -1000V in 6 ranges 
Ids- 605 -500mA in 5 ranges 
Resistance -50 -IMO in 4 
rances. - 

Accuracy -O% of F.5.1), 
OSCILLATOR-1104a and 465 
KH.(A M./at approx. I Volt. 
Size -I60 x 97 x 4omm. 
Supplied complete with carrying 
case, test leads and battery. 
PRICE 68.30 net p & p iSp- U4322 

MULTI METER U4341 
27 Ranges plus Transistor Tester. 
16.700(2 (Volt. Overload Protected. 
Vdc-- 0.3 -900V in 8 range:. 
Vac -1 5 -750V in 6 rang.., 
Ido- 0.06 -600mA in 5 ranges. 
foc- 03- -300mA in 4 ranges, 
Resistance -3K 0 -2Mil in 4 ranges. 
Accuracy- -d2¡ ac --4 %01 F.S.D 
hfe -10 --350 in 2 ranges. 411 

NEW CAPACITOR KITS 
C280 Kit -PC Movntine polyester 250V. 5 of each valve: 0.01 

0. 022, 0017, 0 I. 0.22uF, 2 of o 47, 10F, L1.30 net. 
C296 Kit - Tubular polyester. 400V. 5 of each slue: 0.01. 

0. 022, 0047, 0-1, 0 -210. 2 of 0-476F- El .30 nec. 
Ceramic Kit-.square planuette 50V. 5 each value: 22, 33, 47 

100, 220. 330, 470, I000PF. 2200, 4700pF. 00121F. LI 30 
net. 

250V Paper kit -Tubular metal case. 3 of each value: 0.05. 0- I. 
0ßS, 0.5, IpF. 90p net. 

500V Paper Kite- Tubular metal ease. 3 of each value: Q-035, 
0.05, 0. 1, 0.25, 0.5PF. 9Dp net. 

1000V Paper Kit- Tubutar metal use. 3 each value: 0.01, 
0025, 0.05, 0.1 oF, El, 10 net. 

Size-11S x 215 x 90mm 
Complete with steel carrying 
case, test leads, and battery. 
PRICE El I.30 net P 6 P 30P. 

L14341 

MULTIMETER U4321 
34 Ranges- High sansitiv,ty. 
20.00001Volt. Overload protected, 
Vdc-4I6 -í200V in 9 rangea. 
Vac- 3 -900V in 8 rantrs. 
ide- -0 -0ó-3A in 6 ranges. g 1st- 0.3 -3A in 5 ranges. 

1 g 
Resistance- 250 -5Mí1 in 5 rangea. 
Accuracy ---dc and R -24% of F.S.D. 

at. and db-4% of F -S,D, 
Size -167 x 98 x 63mm. 
Supplied corn/skip with storage case. 
test leads, spare diode, andrbettery. ` PRICE L995 net p R p 25p. `` U4324 

MULTIMETER U43I; 
33 ranges. Knife edee with mirror sole- 
20,00001V61t, Hiih accuracy. mVdc -75mV 
Vdc -I -S --á00V in 9 rances. 
Vae-1 5 -ó00V in 9 n6 

4E Ide-60-120 microam0s ,n 2 

Ide- 0- 6- 1500mA in 6 ranges. 
lac- 0.6- 1500mA in 6 rangea. 
Resistance -IKO -IMO in 4 ranges. 
db scale -10 tot 12db, 
Accuracy- de-44/.,arr_23% 
5ize -115 x 215 x 90mm. 
Complete with sttcl carrying ease. 
test leads, and battery. 
PRICE LI3 -40 not 138 p 30p. U4313 

S -bC 
S -DeC 12 14 
T.OeC L3 ír3 
1ó00C "A" 

E430 
ä00C "B" 

a'51 

AN TEX 
CCN240 112'43 
CN240 L1-01 
X2S Cl 01 

PANEL 
METERS 

2 sale 
10puA 
500 A p 
tmA Alt 
5nnA et 
IomA L3.71 

I00R1mÁ 

n,A 
IA 

/ DxIo Pen 
expert" solder gun £656 

Wire pack 5 x Sows, 170 
Diode peck (Ge) 50 for I3p 
Jackson 00" 365 F 98p pp 

0804, SpF. IOpF, 15pF J13p 
20pF. 25oF, 50PF 18p 
60pF, 75pF, 10*pF 96p 

Micron 100. 300. 
SpF Ll' IS 

LED. TIL 209 5 for EI 
Panel1)holder 4 colours 220 
R'ry Sw'che, IP13W 2P6W. 
3P4W, 4P3W 6P1W 30p 

Neweaq neatest 
system ever de- 
viled for storing 
small parts and 
components: re 
sisters. capacitors, 
diodes, transis MOW 
ton, etc. Rigid 1! 
plastic units, in- 
terlock together 

°s vertical and 
horizontal com- 
binations. prams- 

pics parent plastic 
drawers have label 
slots. 1 D have 
space dividers. Build up any 

ace cabinetfor wall, bench or table top. 
SINGLE UN ITS (5..23' x 26-) 12.00 Dozen 
DOUBLE UNITS L3.50 Dozen. TREBLE (30) £3-S0lor8 
DOUBLE TREBLE £4.90 for 8. 
E XTRA LARGE SIZE (SDI) L4.50 for 8. 
Carriage 409. Orders over LIP post free. 
QUANTITY DISCOUNTSI 5% in El for orders over LIS 

-N- T -E -R -L ©- C- K -I -N -G 
PLASTIC STDRAGE DRAWERS 

111110:,111 11i 

lillbl6l - 1111 =.:-- JIUIII 

01'i 

5 s123Wa 
Anent 

7ty L30, 10% over £50. Quotations for large quantities. 
P tIASB ADD ¡ VAT TO TOTAL REMITTANCE. 

Ft-AIRai Dep. Pv IN.. 
124 
2 01-450 IC LEWOOD 

BROADWAY, 
6L,-WL e 

4844 

682 

COMPLETE NEW RANGE 
We have a new range of low cost frequency counters 
and frequency standards, not to mention our instrument 
Cases, metal boxes and Eurithmic Loudspeaker systems. 

We supply calculators from £11.80 up -I- Books, Digital 
Clocks, Hi -Fi Components, Quadraphonic Records and 
Kits, Dolby units and tiller Tape recorders. Our lists are 

free but postage would be appreciated. 

Studio EIecironcs 
P.O. BOX 18 HARLOW CM18 BSH ESSEX 

TEL: HARLOW (STD 0279) 25457 
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ña entras 
all prices inc VAT 
FREE delivery 

HighQuality\ 
Conseruchon 
Kits, stocked 
at all branches 
Send for 

- catalogue! 

AMPLIFIERS 
Telefon SAQ3078 
Rotei RA2I I 

RA31 I 

RA61 I 

Leak Delta 30 
SamIoi AU 101 

AU505 
Sinclair 2000 
Sinclair 4000 

8 watt L27-00 
f42 95 
£5495 
L56.95 
L54.75 
LA8 25 
L74.95 
134-95 
£45.95 

TUNERS& RECEIVERS 
Leak Delta FM £55 75 
Sinclair 2000/4000 Tuner L34-95 
Rotel RT222 L42.75 
Rotel RX15OA Tuner/ 

Amp. (59 -95 
Rotel 152A L59.95 
Sansui 

210 AMJFMJMPX L54ß5 
310 AMJFMJMPX E99.50 
350A AM /FM /M PX (106-95 

RECORD DECKS 
SP25 Mk 111 (II -00 
Garrard 5P25 MkIV LI2.95 
BSR MP60 LII-00 
BSR Invicta P & C /SC7M (9.95 
Garrard 

5P25 MklV P & C G /800 (21-00 
AP76 Module L30.00 

Goldring GL78 P & C, 
GBOOE £59 95 

Connoisseur 
BM Kit LI3.50 
BD2 Chassis /SAUZ (32.50 
SAU2 LI4.25 
SCUI (5 95 

TAPE DECKS (Insurance 200) 
Akai 

4000D5 Reel to Reel L93.95 
4000DB Reel to Reel 

Dolby £149 S0 
1721L Special Offer £77.95 
GXC36D L82-00 
GXC38D 1103.95 
C533D £79-95 

Akai CREI D 8 .-track Rec. 
player (73 -95 

SPEAKERS 
Chassis Speakers 
EMI (Plain) I3in x 8in. 

3,8 or 15 ohm Bass unit (2.30 
with Single Tweeter 

(only Bohm) L2 45 
with Twin Tweeter £3.95 

Type 350 Kit 15 watt B ohm L1125 
13in x 8in Bass unit 

15 watt B ohm L4.95 
8in e Sin 5 watt 3. R or 

15 ohm £1. 50 
8in x Sin 10 watt 

Dualcone 8 ohm £2.50 
6y" 10 watt 8 ohm f2-65 
Sin 10 watt B ohm £3.90 
12in 20 watt B ohm £6.95 
Fane 8in 4 or 15 ohm £2.25 
Fane 7in x 4 n 3 or 8 ohm £1'20 
Elac Bin 8 ohm Dualtone £2.50 
Elac 10in Bohm Dualcone £3.75 
Goodman 6 }in 8 ohm 

Dualcone 12.40 
Baker Group 25 12ín 8 or 

15 ohm £7 -95 
Adastra 'Top 20' 12in 

15 watt 8 or 15 ohm (8 75 

Adastra'Hi -Ten' 10rn 
10 watt B or 15 ohm 

Also Sin 8 ohm speaker 
2 }in 8 or 64 ohm 
speaker 

WHARFEDALE 
BARGAINS 
Denton I pr. 
Denton 2 pr. 
Linton 2 pr. 
Glendale 3 pr. 
Kingsdale 3 ea. 
Doved ale 3 ea. 

KITS 
Linton 2 
Glendale 3 

Dovedale 

51.50 
[0-99 

£0.50 

SPEAKER 

f26-7S 
f30-00 
(38-95 
(58-95 
[60-9S 
£42-95 

f19S0 
f33-95 
L53-95 

SPEAKER CABINETS IN 
KIT FORM (Teak Veneer) 
12in x Bin x 6in 

{8x 5 or 7x 4 cutout) £2 50 
I4inx tiinx9in 

{10", 6 x 5, 8 ". 6}" & 3; "1 £3.75 
IRin x Ilin x 9in 

(8" x 1" or 13 x 8) £4.50 
22in a 14in x Oin 

412 "& I" or I3xB) f6ß5 

TWEETERS& CROSSOVERS 
EMI 3 }" c /magnet in 3 or 

Bohm íI-15 
Cone Tweeter 10 watt 

8 or 15 ohm (K2006) £2.50 
Cone Tweeter 3 watt 

8 ohm (K2003) Ll .55 
Horn Tweeter 8 ohm 

(K2007) í6.5O 
Dome Tweeter 8 Ohm 

(K2011) £5.50 
2 -way Crossovers (CN23. 

CN2E. CN216) 0.20 
3 -way Crossover (CN3B) £2.75 

CARTRIDGES & STYLI! 

ACOS 
GP9I /2SC or 3CS 

later. como) 
GP93 /I or9S /I 

¡ter. tryst. 
GP94 /1 or WI 

seer. Ceram. 
GPI01 tryst. 

comp. 
GPI04 ster. 

Ceram. 
BSR 

X5M or X5H 
tryst. tOmp. 

SX6M orSX6H 
crest. ster. 

SCSM ster.rceram 
SONOTONE 

9TAHC or 
9TAHC/ G 
(Diam.) 

3509 Maznetic 
AUDIO TECNICA 

AT55 
EMPIRE 999 REX 
GOLDR1NG 

G850 

DJD 
Cart. Styli 

L L 

1.10 I25 

l -35 125 

I-7S 1.25 

90 

175 1.25 

I35 1.25 

2.00 1'25 
2.75 1.25 

185 1.25 
i -90 1.25 

1 95 -- 

3.95 - 
I 95 I 95 

G800 3.95 1.95 
G800H 3.95 1.95 
G800E 6 -99 3.95 

SHURE 
M446 4-75 3.45 
MSSE S50 4-25 
M75ED Type 2 10.75 6.99 
M)SEJ Type 2 8.75 4.99 
VIS Type 3 29 -9S 

MICROPHONES 
UD130 50K/600 ohm 

uni -dir. ball metal 
UD147 
Condenser Mic. 600 ohm 

uni -dir 
Cassette Stick Mit. with 

R /Control 
Hic- Mixers Mono /stereo 
AKAI ADMI4 

LS-95 
£9.25 

£9.50 

f1.60 
LS-50 
L5-95 

HEADPHONES 
Rotel 

RI-1430 #4 75 
RH 630 £7-75 
RH 700 f115O 

Koss 
K711 £10.95 
KRO711 (10-95 
K6 LI f -50 
K6LC L1400 
K07276 L16-00 
K0747 L20 75 
HVI (2l95 
PRO4AA (26-95 
PRO54 L29-95 
K6LCQ L260O 

Sansui 5510 (14 20 
"Headphone kdaptor 

(Junction box) (2-50 
extension lead 2ft curly LI -35 

CASSETTES 
C40 C60 C90 C120 

Low Noise - 35p 4Sp SSp 
Philips - 55p 7Sp 1110p 
Memorex 65p 7Sp 110p 15Sp 
Ampex (360) 45p 55p 70p 99p 
Ampex 

(20.20 +) 59p 65p 99p 135p 
Chromium 
Dioxide - 99p 140p - 

Casette Head Cleaner 45p 
Ampex Head CleanerDemagfl 65 
BIB Stereo Test Cassette £2.15 
Cassette Ratks (hold 6) £0.45 
Cassette Rotating Racks 

(hold 20) f3 -SO 
Cassette Carrying Case 

(BIB) (hold 12) LI-60 
8- Track Cartridge Blanks 

C40 C64 C80 
Ampex Bop 9Sp LI-IO 
8 -track H /Cleaner 

Demagnetiser f 1.90 
8 -track Carrying Cases 

(BIB) íI-55 

TAPES & CASSETTES 
Stnd LP DP Cases 

5' 55p 65p 1.00 lop 
Sr 65p 86p 135 25p 
7" 80p 1lOp 1.85 30p 
High frequentyAmpee 
5" - 1.409 1-55p 
7" 1.90p 2.95p 
AKAI Metal Reel 7' LI 99 

ALL MCROHANDIS! fßOARANTEED 

CALCULATORS 
Sinclair Cambridge Build (19-95 
Scientific 09.95 
SINCLAIR PROJECT 80 
Stereo Pre -amp. LII -95 
Active Filter Unit [6,95 
Z40 15 watt Amp ¿5 -45 
Z60 25 watt Amp £6.95 
P25 Power Supply for 240 L4.98 
P26 Power Supply for 240 £7.98 
PH Power Supply for 260 E7-98 
FM Tuner £11.93 
Stereo Decoder L7.45 
Q16 Speaker £7.10 

PORTABLE RADIOS 
Vega jade £5.75 
Vega Zircon L8ß5 
Vega Sapphire £7.25 
Vega VEFlO6 ¿13.95 
Micado LM /MW /FMJ5SW LIB 95 
Murphy 

8833 MW /VHF 19 9S 
BA838 LW/MW/VHF 

Ft/Batt LIS -50 
MA5003 Head Set 

Radio LW í7.95 
Bush 

VTRI65 LW/MWJVHF 122 -p0 
VTR127 LW/MW/VHF LIS -SO 
VTR178 VHFJMWJ2$W/ 

AIR MJBatt £27-SO 
VTR 175 LW /MW /VHF LI3-9S 
VTR188 LW / MW/VHF/ 

25W M /Batt (31.95 
8Y5661 LW /MW /VHF fI4-9S 

CLOCK RADIOS 
Bush CR128 LW /MW 
Bush CR232 MW/VHF 
Murphy MV5600 

MW/VHF 

£13.60 
£24.95 

f21-93 

CASSETTE RECORDERS 
Murphy BA206 £16-9S 
Bush TP66 M /Batt £25-75 
Murphy BA200 MJBatt £22.75 
Bush BT8504 (miniature) (25.50 

RADIO CASSETTES 
(Mains/Batt.) 
Micado 8155 AM /FM £25.95 
Murphy 8A209 MW /VHF L33-50 

STEREO RECORD PLAYER 
& SYSTEM 
Bush 5PR58 £19.50 
Bush SPR59 £31 50 
Bush A1005 £56.50 
Hanimex H101 639.95 
Hanimex H RCS060 B -track 

AM /FM /MPX4-Speakerf l IS. 9$ 

CAR AUDIO 
Bush Car Cassette 8T8501 £36.75 
Hitachi Car Radio 

WM702R 1W/MW LIE.50 
KM1510 LW /MW /VHF (32.50 

Hitachi Car Cassette 
C5114 C45-00 

ALL ITEMS SUBJECT 70 
MANUFACTURERS INCREASE 
AND AVAILABILITY 

PERSONAL CALLERS 
WELCOME 

Mail Order Dept PWJl2 
3á 32 S stern, tel 061.832 7710 EWMAR 

INI 
Belmont St, Monton, Leeds 

ELECTRONICS ICS Eccles, Manchester. a New Market St tel 0532 42708 
Liverpool 

Tel: 061 -789 5268 15 Whitechapel tel 051.236 07381 
683 

www.americanradiohistory.com

www.americanradiohistory.com


R C FOR AUDIO 
ON A BUDGET 

(PUSH BUTTON CAR RADIO KIT 1 

Tourist r I 

xowioHu The xfi The } 
- 

` RING , ': 250 360 SOC m 

l 
. 4 1 

. REQUIRED 

NOW BUILD YOUR OWN 
PUSH BUTTON CAR RADIO 
Easy to assemble construction kit comprising fully 
completed and tested printed circuit board on which 
no soldering is required. All connections are simple 
push fit type making for easy assembly. 
Fine tuning push button mechanism is fully built and 
tested to mate with printed circuit board. 

Car Radio, Kit £7.70 + 55p p p 

The Tourist I Kit For the experienced constructor 

U you can solder on a printed circuit board you can build this model. 
Some technicar specification as Tourist II 

Price £0.60 -j- 55p p I!r p. 
1r 

Technical specification: 
(1) Output 4 watts R.M.S. output. For 12 volt 

operation on negative or positive earth. 
(2) Integrated circuit output stage, pre -built three 

stage IF Module. 
Controls volume manual tuning and five push 
buttons for station selection, illuminated tuning scale 
covering full, medium and long wave bands. 
Size chassis 7" wide, 2" high and 4s/4" deep approx 

Speaker including baffle and fixing strip f1.65 +23p.pétp. 
Car Aerial Recommended -fully retractable and locking 

f1.374-20p. postage Et packing 

srER2QUALITY SOUND 
FOR LESS THAN 
E2OO 

Stereo 21, easy to assemble audio system kit. No soldering required. 
The unit is finished in white P.V.C. and the acrylic top presents 
an unusually interesting variation on the modern deck plinth. 
Includes ase pi deck. automatic, manual facilities together with ceramiccarleidge. 
Two speaker3 with cabinets. 
Amplifier modulo. Ready built with control panel, speaker reads and full, easy to follow assembly instructions. 
Specifications: For the technically minded:- 
Input sensitivity 600mV. Aux. input sensitivity 120mV. Power output 2.7 watts per channel. 
Output impedance 8 -15 ohms. Stereo headphone socket with automatic speaker cutout. Provision foe 
auxiliary inputs radio, tape, etc and outputs for taping discs- Overall Dimensions. Speakers approx. 
151" x 8" x 4 ". Complete deck and cover in closed position approx. 151" X 12" x 6 ". 

Complete only f19.95 £1.60 p 8 p. Entras if required. Optional Diamond Styli £1.37. 
Specially selected pair of stereo headphones with indiyidual level controls and padded earpieces to give 
optimum performance, £3,85. 

8 TRACK HOME CARTRIDGE PLAYER* 

684 

For the man who wants to design his own stereo - here's your chance to start, 
with Unisound - pre -amp, power amplifier and control panel. No soldering - 
rust simply screw together. 4 watts per channel into 8 ohms. Inputs: 1 20mV 

(for ceramic cartridgel. The heart of Unisound is high efficiency I.C. monolithic 
power chips which ensure very low distortion over the audio spectrum. 
240V. AC only. £7'64 + 55p, p ltp 

Elegant self selector push button player 
for use with your stereo system, 
Compatible with Viscount III system, 
Unisound module and the Stereo 21. 

Technical specification Mains input, 
240V. Output sensitivity 125mV 
Comparable unit sold eleswhere at 
024.00 approx. Yours lof only 

£11.95+90ppFtp. 
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COMPLETE* 
STEREO SYSTEM 

Systems. £51.00 
40 Watt Amplifier. Viscount III - R102 now 20 watts per channel. 

System l includes: 
Viscount III amplifier- volume, bass. treble and balance controls. plus switches for mono/ 

stereo on /oft function and bass and treble fillers. Plus headphone socket. 

Specification 
20 watts per channel into B ohms. Total disrartion Cos 1 OWisa 1 kHzO -1 %. P.U.t (tor ceramic 

cartridges)154mV fnM 3 Meg. MU (for magnetic cartridges) 4mV @} 1kHz into 47k. equalised 

within ±1dB R,I,A,A. Radio 150mV into 220K. (Sensitivities given at furl power). Tape out 

facilities ; headphone socket, power oat 250mW per channel. Tana controls and /spew 

characteristics. Bass: -F12dB to -17dB i 60Hz. Bass tiller: 6dB per octave cut. Treble control: 

treble T 12dB to -12dB uî 15kIz l rehf a liltei :1 ZdB ver octave. Signal ro Boise +also r 

(all Controls at max.) 58dB. Crosstalk better than 35dB on all inputs. Overload characteristics 

bitter than 26dB on all inputs. Site approx. 13 rx 9"x 34". 
Garrard SP 25 Mk Ill deck with magnetic cartridge. de luxe plinth and hinged cover. 

Two Duo Type I I matched speakers - Enclosure site approx. 17; "x 10; "x6° 
in simulated teak. Drive unit 13 "x 8" with parasitic tweeter. 10 warts handling. 

Complete System £51.00 

System 2.£69.00 
Viscount Ill amplifier (As System I) 

Garrard SP 25 Mk III deck (As System 11 

Two Duo Type III watched speakers " Enclosure size approx. 27" x 13" x11¡" 
Finished in teak veneer. Drive units 13' x B" bass driver, and two 3" (approx.) tweeters. 

20 watts R.M.S.. B ohms frequency range -20 Hz to 18,000 Hz. 

Complete System £69.00. 

PRICES: SYSTEM I PRICES: SYSTEM 2 

Viscount Ill R102 Viscount Ill R102 

amplifier £24.20 t E1 p b p amplifier £24.20 t £1 p bp 

2 Duo Type II speakers £14.20+ ¡2.20 p b p 2 Dun Type fil speakers £39.00 + £4.00 p 6 p 

Garrard SP 25 with 
Meg. cartridge 
de luxe plinth 
and hinged cover £21.I10+î1.75p&p 

total: £59.20 

Available complete for only: 

£51.00 
-£3.50pEp 

Garrard SP 25 with 
Mag. cartridge 
de luxe plinth 
and hinged cover £21.00 +£1.75p1ip 

total: E84.20 

Available complete for only : 

£69.00 
t£4.00pBIs 

EMI SPEAKERS AT FANTASTIC REDUCTIONS 
20 WATT 
SPEAKER SYSTEM 
System consists of a 13" x 8" (approx) 
aliptical woofer unit with a 8 "x 5" 
(approx,) mid range unit incorporating 
parasitic tweeter and crossover 
components. 
Technical Specification: 
Bass Unit 
Flux density -100 K. speech coil-1P', 
Cone, Triple laminated paper with 
P.Y.C. surround. 
Mid Range Unit 
Flux deneit33K, speech coil1 "with 
parasitic tweeter. 
Power Handling 
20 watts R.M.S.. impedance -8 ohms, 

frequency response - 20 Hz to 

18.000 Hz. 

OUR PRICE 
£6.60. Complete 

+90ppEp. 

} 

\\ 
15" 14Aí780 BASS UNI 
Bass unii on a rigid diecast chassis. 
Superior cone material handles up to 50 

watts RMS. and is treated to give a smooth 
frequency response. Resonance 30 Hz flut 
density 360,000 Maxwells. Impedance at 
1 kHz is 8 ohms. 3' voice coif. 

Recommended retail price (4010. 
OUR PRICE £1 pap 

` 950 
KIT 

Fire matched speakers and crossover unit 
for handling up to 45 wells, trequenty 
response from 20 io 20.000 Hz. 
Huge 19" x 14" (approx.) high efficiency 
BassSpeaker with 16.500 -gauss magnet 
built on a heavy diecast trame. 
The lour 10,000 gauss tweeters. each 3 }" 
ciia. approx.. are fed be the crossover which 
critically adjusts signal for maximum 
fidelity. Impedance at 1 kHz is 0 ohms. 
Bass toil 2 ". others 0-5 ". 
Recommended list price 144-00. 

Special Offer 
OUR PRICE £19.50+-£1.50 p$P 

FOR DISCO PAGE AND DETAILS OF NOW TO ORDER - TURN OVER... 

685 

www.americanradiohistory.com

www.americanradiohistory.com


PORTABLE DISCO CONSOLE 
INCORPORATES: Pre -Amp with full mixing facilities, including switched input for mic with 
volume control, switched input for auxiliary with volume control, bass and treble controls, 
volume control and blend control far turntables. 

Two B.S.R. single play professional series decks, fitted with crystal cartridges. 

The turntables are designed and precision engineered. They combine clean modern styling 
with superb reproduction. Their many special features include square section aluminium 
tonearms. (high precision low mass design fully counterbalanced, with calibrated stylus 
pressure control for perfect tracking), and conveniently grouped easy to read linear controls. 
The turntables have viscous cueing devices' which allows the tonearms to be placed or lifted 
at any point on the record. 
The two lightweight cartridge shells have slide -in- holders to facilitate easy inspection of 

needles and cartridges. 

TECHNICAL SPECIF /CATION: 
Pre -amp - Output- 200mV. Auxiliary inputs - 200mV and 750mí into 1 meg. 
Min input - 6mY into 100K. 240 volt operation. 
Turntables capacity -7", 10" or 12" records. 
Rumble, wow and flutter - Rumble- Better than -35dB. Wow - Better than 
0.2 %, Fluster - Bettet than O.DB% (Gaumontkalee motor). 
Finish - Satin black mainplanu with biotic turntable mat inlaid with brushed 
aluminium trim. Tonearm and controls in black and brushed aluminium, 

DISCO 50 

45 WATT R.M.S. MONO DISCDTHEDUE AMPLIFIER 
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency 
Response 3dB.points 30Hz and 18KHz. Total Distortion: less than 
2% at rated output. Signal to noise ratio: better than 60dB, Bass 
Control Range 13dB at 60Hz. Treble Control Range: 12dB at 
10KHz. Inputs 4 inputs at 5mV into 470K. Each pair of inputs 
controlled by separate volume control. 2 inputs at 200mV into 470K. 
Size: 19;°x 10x "x 8" (approx.) Amplifier f27.50 -f -01.50 p. 8 p. 

Console size - Unit Closed -17 0 "x 131 "x or (approx.) 
Unit Open -35 }"x131"x41 "(approx.) 

This disco console is ideally matched for the Behan IV and Disco 50 or any 
other quality amplifier. 
The unit is finished in black PVC with contrasting simulated teak edging 
diamond spun control knobs with matching control panel. 

Yours for only £45.00 +f3.50 P. & P. 

DISCO AMPLIFIER 
Reliant Mk IV Mono Amplifier, ideal lot the small disco or house parties. 
Outputs 20 watts R.M.S. into 8 ohms (suitable for 15 ohms). 
Inputs '4 electrically mixed inputs. 3 individual mixing controls. 
'Separate bass and treble controls common to all 4 inputs. 
'Mixer employing F.E.T. (Field Effect Transistors) 'Solid State circuitry. 
'Attractive styling- 

INPUT SENSITIVITIES 
-Input -1.1 Crystal mic. gutter or moving coil mic, 2 and 10mV. 
(Selector switch for desired sensitivity). 
-Inputs -21, 3). 4). Medium output equipment - ceramic cartridge. tuner, 
tape recorder, organs, etc. - all 2500/ sensitivity. AC Mains. 240V operation. 
Site a p p rox 121 "x 6"x 3i". 

fi 5.00 + 60p. post it pack. 

'BnACIAVCARD 

DO NOT SEND 
YOUR CARD 

Just write your order giving 
your credit card-number 
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Mail orders to Acton. Terms C.W.O. 
All enquires Stamped Addressed 
Envelope. Goods not despatched 
outside U. K, 

Leaflets available for all items listed 
thus * 
Send stamped addressed envelope, 

C 
Radio and TV 

Components 
(Acton) Ltd. 

21 High Street, Acton, London W3 6NG 
323 Edgware Road, London W2 
Personal Edgware Road: 9a.m.- 5.30p.m. Half day Thurs. 

Shoppers Acton: 9.30a.m. -5p.m. Closed all day Wed. 
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TRANSFORMERS 
SAFETY MAINS ISOLATING TRANSFORMERS 

Prr. 120440 V Sec. 120;240 V C Tapped and S d 
Ref. VA Weight Size cm. P & P 

Na. (Worts) Jb oz 
07 20 I 8 7.0 x 6.0 x 6.0 

149 60 3 12 9.96 77x 86 
ISO 100 5 S 9 -9 x 0.9 x 6.6 
151 200 8 0 12.1 x 9.3 x 104 
152 250 13 12 12 -I x 11.8x 10.2 
153 350 15 0 14.0 6 10.8 x 11.8 
154 500 19 B 14.0 x 13 -4 x I 1 -8 

155 750 19 0 17-1614-0614-0 
156 1000 36 0 172 X 16.6 x 14.0 
158 boo 60 0 21.66 15.3618.1 

AUTO TRANSFORMERS 
Ref, VA Weight Size cm. Auto fops P & P 

No. (Wolfs) 1b 06 E D 

113 20 I 0 5-13 x 5-I 6 4.5 0- 115410.240 I.34 30 
64 75 1 4 7.4 6 67 x 6 -I 0.115.210 -240 2.64 38 

4 ISO 3 4 8,9 x 7-7 x 7.7 0 -IIS- 200 -220.140 329 45 
66 300 6 4 9 -9x 9-6x 0.6 5.29 53 
67 500 11 8 11.1 x 112 6 10.1 ., ., 
84 WOO 19 8 14.0 x 13.4 x 14-3 .. ,. 1 

8 
3:50 

02 67 
91 

93 1500 30 4 14.0 x 15.9 x 14.3 ,. ,. 17.50 ' 
95 2000 32 0 17.2 x 16.6 x 14.0 ,. 2435 
73 3000 4D 0 21.6 x 13.4 6 18.1 32.80 

CASED AUTO TRANSFORMERS 
I ISV mains lead input and V.S.A. 2 -pin outlets. 10VA 12.64 pp 30p 
S03VA E9-SO pp 60p 1000VA El S-92 via B. R.5. 

TRANSFORMERS 
PRIMARY 240 -250 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. Maps. Weight Size cm. Secondary Windings CP & pP 

No. J3V 24V 16 oz 
III 0S 1)-25 8 4.86 2.96 3 -4 0-12V at 0-2SA it 21.34 
2131.00S 1 4 6-1 x 5.8x 4.8 O.12V oz 0.5A x2 1.58 

71 1 I 112 7.Ox 6.46 6.1 0.12V at 1Aó2 1.09 
IO 4 1 2 12 8.3 x 7 -7 6 7.0 0.12V et 2A 6 2 2.60 
70 6 3 3 8 8.96 8.Ox 7-70.12Vot3A x2 3-52 

108 8 4 5 8 9.96 8 -96 8.60.12V at 4A x2 396 
72 10 5 6 4 9.9 x 9.6 6 8.6 0-12V at 5A x 1 4.67 

116 12 6 612 9.9x10-ix 8.60.11VasSAx2 3.61 
17 16 8 8 1212-Ix 9.9610.204í2V at 8..4 x 2 6.62 

IIS 20 10 11 8 14-O x 9.6 x 11 -8 0.12V at IOA x2 1020 
187 30 15 IS 8 1 4 0 x 1 2 - 1 9 1 1 - 8 0-I2V at 1SAx 2 13.70 
236 60 30 31 0 17.2 x 15.3 6 14.0 0.12V as 30A x 2 2250 

30 V OLT RANGE 
Ref. Amps. WeígM Size cm- Secondary Taps P & P 
No. Ib oz L P 
112 0-5 1 4 6-1 x 5.8x 4-8 0- 12- 15.20.24.30V 1-56 30 

79 1.0 2 4 7.O x 6.7 x 6.1 .. .. 2.18 39 
3 2-0 3 4 8.9 x 7.7 x 7.7 .. 3.18 38 

20 3.0 4 8 9.9 x 8 -3 x 8.6 .. .. 4'12 45 
21 4-0 6 4 9.9 x 9óx 6-6 ., 4.67 53 

51 5.0 6 17. 12.1 x 8-6 x 10.2 ., .. 5.83 53 
117 6.0 8 O 12 -1 x 9.3 x 102 .. 6.94 60 
Be 8.0 12 0 Ii-1x11-$9 102 ,. 9-00 67 
89 10.0 1 3 I2 14.0 a 1 0 1 x 1 1 - 8 9.80 73 

2-55 38 
3.79 45 
4-17 45 
7-39 53 
9-45 73 
1135 73 
13-30 9é 
21-04 
27-10 
50-25 

23 

38 
38 
45 
45 
53 
53 
60 
73 
85 

Ref. 
No. 
102 
103 
104 
105 
106 
107 
118 
119 

Amin. Weight 
lb az 

0.5 I 11 
1-0 2 12 
2-0 5 8 
30 6 12 
4.0 10 0 

8-0 IB Ó 
100 25 0 

Size cm. 

7-0 x 64 x 
8-3 x 7-4 x 
9-9 x 89 x 
9.9x102x 

12-1 x 10-S x 
140x 102x 
14-0 x 12-7 x 
17'2 x 12-7 x 

Ref Amps. Weight Size crn. 
Na lb ox 
124 0.5 2 4 
126 1.0 3 4 
127 2.0 6 4 
125 3.0 8 12 
123 4.0 13 12 
40 5.0 12 00 

120 6.0 15 8 
121 B -0 25 00 
122 10.0 25 0 

189 12.0 79 00 

SO VOLT RANGE 
Secondary Tops P & P 

L O 

6.1 0.19- 25- 33- 40.50V 2 -09 30 
7.0 .. ,. 3-08 38 
13-6 ., 416 45 
8.6 .. 5.79 53 

102 7.41 67 
11.8 ,. ., 11 -00 67 
II-8 13.40 85 
14.0 17.60 

60 VOLT RANGE 
Secondary Tops P 6 P [ p 

7-0 x 6-7 x 6 1 0.14.30-40.48.60 2.12 38 
8.9x 77x 7-7 ,. .. 2-97 38 
9-9 x 9-6 x 8-6 ,. .. 5.40 45 

121 x 9-9 x 10.2 ., .. 7-11 60 
12-1 x 11-8 x 10-2 .. ,. 9-10 67 

1 4 - 0 x 1 0 - 2 6 1 1 - 0 .. .. 10 83 73 
14-0 x 12I x 11 8 13.35 85 
14-0 x 14-7 x 1 1 -8 .. .. 15-01 
17-2 x 12-7 x 14-0 , .. 19.60 
172x140x140 2160 

MINIATURE TRANSFORMERS WITH SCREENS P& P 

VOLTS L p 
3.0 -3 I.40 10 

0.6 0.6 I.67 30 
9 -0 -9 I -18 13 
0 -9, 0 -9 1.42 19 
0 -8 -9. 0.6.9 2.23 30 
0- 8- 9.0.8 -9 3 00 36 
0.16, 0.15 I.30 19 
0 -20. 0.20 1.76 30 
10.12.0.12 -20 1.98 38 
0- 15 -20. 0.15.20 3.78 38 
0.15 -27. 0 -15.27 3-06 38 
0- 15 -27, 0.15 -27 3.27 36 

Ref. MA. Weight Size cm 
238 100 1 1. 8x1 -6x3.0 
212 IA 1A I 4 61x5 8x4.8 

13 100 4 3.9x2.662.9 
235 330.330 4 4.6x1 963 5 
207 500,500 100 6.1x5.464.8 
208 11... IA 1 12 7.066.466.1 
236 200,200 4 4.862.9x3 -S 
214 300, 300 1 4 6.1x5.864.8 
221 7031,13.C.) I B 7.0x6.1x6.1 
206 IA. IA 2 12 8.3x7.717-0 
203 500,500 2 4 8-3x7.067 0 
204 IA, IA 3 4 8.9x7 -7x7.7 

PLEASE ADD 8% FOR V.A.T. 
INCLUDING P. & P. 

BARRIE electronics 
3.THE MINORIES, LONDON EC3N 18J 

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

Radio Operators. 
How to see more 

of your wife 
without losing 
sight of the sea. 

Join the 
Post Office 
Maritime Service. 
We have openings for 

_Radio Operators at 
several of our 
coastal stations. 

The work 
is just as 
interesting, just 
as rewarding as aboard ship, 
but you get home to see your 
wife and family more often. You 
need a United Kingdom General 
or First Class Certificate in 
Radiocommunications, or an 
equivalent certificate issued by a 

Commonwealth Administration 
or the Irish Republic. 

Starting pay for a man of 
25 or over is 1.2,2 70, plus coat of 
living allowance with further 

D 

annual 
increases 

-after that. 
Though 

r we're 
happy to 

take people 
from 19 up. 

In addition to your basic 
salary, you'll get an average 
allowance of £450 a year for 
shift duties and there are 
opportunities for overtime. 

Other benefits include a 

good pension scheme, sick pay 
and prospects of promotion to 

Senior Management. 
For more information,write 

to: ETE Maritime Radio Services 
Division (RC12), ET 17.1.1.2., 
Room 643, Union House, 
St. Martins -le- Grand, London, 
EC1A lAS. 

U Cit 
Telecommunications 
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07, fflEivaffr 
8w9 Dt BATTERY 

Cggette 
TAPE 

RECORDER 
&PLAYER 
With remete 

control 

microphone. 

FABULOUS BRAND NEW 

SDLMD STATE AC/DC 
MAINS /BATTERY 

FIRST 

CLASS 

MAKERS 

WC COULD 
CHARGEURIO 

£26.97! 
OUR 

POST ETC. 
50P 

fk 

Due to price we cannot name makers -but rest assured you're getting one 
of íh BESTI EXpensive "PIANO KEYBOARD" CONTROL PANEL 
(or latest MASTER SWITCH Control) and AUTOMATIC LEVEL 
CONTROL. No fiddling with awkward tape and reels, just "slapin' 
cassette. Superb taping 8 reproduction! Takes 30. 60 or 90 minute standard 
cassette tapes. Beautiful tone ' /ram a whisper to a roar! Remote control 
microphone! Rapid rewind! Fast forwardl Complete- record anywhere 
indoors ar out! Runs on standard batteries AND 120:210e. A.C. mains. 
Separate jacks for remote.control microphone, etc. 9 }in. s Sin. x 23w. approx. 
Designs Can vary slightly. With carry handle. WRITTEN GUARANTEE 
and instructions. (Importers recommended selling price (26.971) OUR 
PRICE LI I CBS, post. tc., 500. * Send quickly, test On mail order 7 days 
approval from receipt of goods. Refund if not delighted. BONUS OFFER: 
Cassette cape, batteries and microphone stand 550 if re0uired. ALSO 
SuDer de lake model with VHF, AM'FM radio (recommended retail pried £44!), 
only 421.15, carr. 50o (batteries and cassette tape 45p extra if required). 

CALLERS: ACCESS & BARCLAYCARDS ACCEPTED AT STORES. 

V.H.F. 
ANI/FaM RADIO 

CHSUETt I I EÁÑÓEPLAr 

RECOMMENDED 
SELLING PRICE £4411 

L ion in the world of sound! First class makers! Fabulous 
VHF AM /FM RADIO and CASSETTE TAPE RECORDER & PLAYER 
combined! Runt off standard batteries ar Mains (simply plug in mains 
2201240r. A.C. line cord supplied) -NOW you can record & play back any thing, anywhere! IMPORTERS RECOMMENDED SELLING PRICE 
£44.511 WE OFFER AT ALMOST HALF PRICE! Fantastic specification: - Auterna ie recording level control! *Monitor switch! Espansive 
Calibrated 'slider" volume and tan* controls! Latest 'MASTER SWITCH' fast forward, stop, play A rapid rewind control! Superb built -in Speaker! *Takes standard 30, 60, or 90 minute Cassette tapes, 
obtainable everywhere. Earphone & sxtensiOn speaker sachets PLUS 
separate inputtautput DIN lack socket! Built.ín swivel 7 section 
telescopic aerial (25" approx.). Magnificent Case (apprOx. IOins. high in luxurious Black & Silver finish with "teak -finish" speaker grille. Built -in carry handle. Wonderful VHF AMJFM Red!O ith instant 
switch.over waveband selection & pin -point station tuner. Superb clarity and 
tone. Amusing station selection home & abroad including local reception of city* regiOnal stations in every Dart of the country (even 
those scheduled for the future) plus BBC National VHF. Also fabulous in Carl You could pay EEC* more for a Radio or Car Casette player ALONE! 
Yogi Only 42245 carr. etc. SOD, complete with ransom control micra 
phone, etc., Written Guarantee & simple instructions. BONUS OFFER!- Batteries, Cassette Tape, personal listening earpiece, and micro- 
phone stand, all for only SSp extra, if required. Send total 04 (t0 inelude 
Bonus, carr. etc.) and test on 7 days mail order approval from receipt of goods. 
REFUND IF NOT DELIGHTED. Or call at either Shopertun(tios stare. 

Dept. WP/41. 164 UXBRIDGE RD. (facing Shepherds Rush Green). 
LONDON W12 8Aß. (Thurs. I, Fri. 7). Aloe at 37,19 HIGH 
HOLBORN (o000site Chancery Lane), LONDON, W.C.I. (Thurs. 
7 p.m.). BOTH OPEN MON. TO SAT. 0 A.M. TILL 6 P.M. SHOPERTUNIT1ES LTD. 

Nimoolloosoe0ml- 

BENTLEY ACOUSTIC 
CORPORATION LTD. 
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 
All price. inclusive of V.A.T. Telephone 6741 

059 .40 6OC8 .80 OLIO .56 
054 .47 48E8 .86 OLIO 5.00 
lAa ,16 615136 .00 61.020 .75 
1566T .60 6816 .50 067707 .40 
11701 .81 66(171. .65 6470 .10 
18501 .60 413R7 1-00 6Q70T .80 
186OT .60 4RR5 1.50 BQ7(16) -86 
11.4 .03 6887 1-40 6 R70 .60 
101001 .06 68W0 .80 63178 75 
1R0 

136C7 .60 
15507 .50 
128E7 .55 
19837 .44 
12907 66 
12857 .75 
1187 .66 
1487 .00 115A1 .40 8 A 70 1.00 
181Q6 .60 5611 -80 EA11C80.a0 

.{6 6H137 .70 49A7 .44 1908 5.00 NAG 2.50 EAC01 .76 
.81 6351 -49 68C7OT .88 1004 B.00 9001 .75 RANG .76 

11.74 .60 0C4 '80 06177 -44 90F2 .76 9000 $.10 EAPgOI .75 
1U6 .75 606 40 6887 .41 26L1 1.10 16082 .71 51334 .15 
5021 .45 8011 1.00 60.57 46 70P1 110 21680 .60 E561 .80 
7aRg .56 0CD60 1.86 16870T .14 20P1 1.00 607 .55 E5041 .76 
222 -60 BCaaA .76 0eQ7OT .46 20P5 1.80 40331 6.00 EOCII .86 
Oaf .60 6C80 1.13 O1'00 .17 26A60 .60 6707 L 00 111111,60 .50 
NM 40 6CLe .85 6V6aT .96 20L00 .BO 5037 1.05 EDEN .43 
5Q4 .00'13CL8A -90 614 .40 26T50 .70 6680 1.00 REPU -65 
OQBOT .56 6087 -70 61607 .45 26240 40 6087 1.00 6E121 5.00 
564 40 00176 .76 756 .75 2546 .80 7476 3.00 E1.14 .70 
ICES 66 13CW4 1.00 7137 -70 25260 -70 9002 -SO ECS6 .70 
16106 46 812167 76 7117 75 281)7 1 00 9006 '80 8C07 .45 
65401 80 6016A -76 7R7 .80 soAó .05 ACIPEN EOM 1.60 
11,140 40 gP,WB 76 7Y4 .75 30016 .80 AC2/PENI 6CC36 06 
OVID .60 0E5 1-00 754 .80 00017 -80 DD 1-00 60(!s0 140 MGT .4618F1 -75 OD7 .66 SOON .80 AC6PEN.00 ACC6t .84 
520 .75 6E'60 .50 NCI .68 801,4 .30 AC/T81 81 MON .35 
p540 I5 6P35 .70 10057 .76 S4FL1 .87 ALSO 1.00 BCCaI .88 
62601 45 6F34 .75 10E1 .76 410FL2 .57 ATF4 60 ECW64 80 
6/a0L2 .80 1E18 .66 IOFO .06 3051.17 .90 AZ1 15 33C061 .40 
6600 1.96 IP93 .130 10516 .66 a0PL1S .56 A541 .05 E(3086 86 
6507 .48 01,94 -96 101.1331 .70 30F1.34 .78 5163 8'00 ECCSa .44 
O160 .17 S1,26 1.00 IOP33 .76 3OL16 .76 CLIa use EcC7.8g .66 
4A86 .50 5F26 .67 10P34 0.00 SOLI7 .70 CTI) 1.00 ECC8071.80 
6AJ6 .06 6F92 .60 17A8 1.00 308611 0131 .50 80780 .34 
OASI .40 6014 .60 12ACe .70 1.00 DAP91 .80 SOPII .38 
OARS .00 a0113 .76 12408 .IO 30712 .00 PAESI .50 50556 .06 
OAMOA 66 40166 -55 I34E8 .06 30P19/ PM .10 E95501 
6AN0 -79 40777 .76 17AT6 .40 10P6 .75 1379e .50 2.85 
4tQ6 45 BH6aT .56 12A04 .45 a0PL1 .86 01(40 .70 1613011 1.00 
4AR6 -60 8.166T .46 19486 .60 341pL38 .95 01669 .70 E98551.26 
1157 3.00 630 .80 1213A0 .46 3031,14 110 DE96 .60 50842 .70 
4116 .45 8170 .80 126E8 .60 SOPL16 .50 0L98 .56 E08e1 .83 
6A116 .30 611,184 -76 125117 60 S6A3 .86 06170 e0 50563 .44 
6AV8 .46 0570 .30 19E1 840 80136 -75 D871 1.60 00554 .44 
eAmSA .95 6584 .48 113707' .80 IDLeOT .75 DY6716 .86 ECLIO 
4414 .76 4L1 Es00 19116 1:00 SeWI .60 DY908 .55 E91.67 .34 
4Be91 .30 4L607 .68 1711713T .60 8523 .76 BOW 880 SOLII .70 
6OAO .18 OL7 .50 17Q76T -45 15540T .70 E80F 1.40 EOLI6 .60 

10530T .76 
43 1.00 
SOBS .86 
ROCS 60 
6000001&5 
50256 .76 
50LOOT .O0 

R82r 1.30 
E8e0C 75 
E02CC .80 
1100F 1.00 
E1e2CC1.23 
511 di .SS 
EA60 .87 

888 

ECLes .80 2241 .55 
8cL30 .40 nee .88 
F.F22 1.60 8211 .20 
EP40 .75 01601 .70 
RP41 .70 0252 .63 
8F42 .70 6233 1.25 
EP73 1.00 0534 .60 
ENO .60 0517 1.00 
EPOS 1.00 SABC80.80 
EF86 .11 
/I rig .30 
81,0 .87 
EF91 .87 
KM .60 
5E97 -80 
ENO .80 
53151 .30 
57134 .35 
RPO6I 1 25 
NINO .16 
ELI7 .10 
81.14 .O/ 
ELaa 5-30 
ELM 2.60 
EL41 .90 
8L81 .80 
ELeS .66 
11.14 .31 
ELSE .44 
BIM .58 PL90 

PCIB4 .45 111792 46 Tt6ndal6re AFI17 
PC1.66 .47 

Ú A Doss AF121 
PCLOn6 56 CF80 .70 IÁ4744 -16 AF124 
PE1746 30 0011712-00 261404 -70 A2326 
PEK4600 U¢}1a6 .76 211946 -58 AF'126 

80 00861 .40 2111760 45 AF180 
PBN46 .50 UCL62 .88 251147 -94 AF186 
PEN16100 UCL68 .66 9N'/297 l5 BAIN 

8.00 L'841 .70 252860 15 BAIiB 
UF42 .70 9773003 -80 9A129 
UPaO .16 2E3121 875 BA130 
UF56 .41 77i3703 'BL BAIN 
UF06 1.00 2153709 ee 1 80107 
UP69 .40 44119 17 RCM 
0L41 .73 AÁ120 -17 00109 

PL89 -87 U1.54 .48 A4129 -17 80118 
PL57 .45 111180 .44 AAZ18 .N BC115 
P1.84 .40 UY41 .48 A0107 17 BUB 18 
PL604/600 UT86 .36 AC113 -28 BCI18 

-76 010 1.00 A0180 -14 e(71110 
P1600 145 919/541.00 AC127 40 017112 -66 
PL6o1 .00 0719 5.50 50128 .32 50435 -88 
PL609 1.66 1326 .86 A17637 22 BCY34 -25 
P2.502 .95 U26 .66 A0164 .213 8CY85 -56 
218812 -60 U3a 1.60 10156 -99 80439 28 
PEN .15 3.133 1.50 AC167 .28 BCZIl -49 
PESO .86 U81 430 AC186 -28 arm -10 
F183 .88 U191 .76,A0166 18 13p139 18 
pY61 .46 U251 .80 AC108 42 BEM 29 

U801 -4E A0176 11 87173 .41 
UNS .76 AC177 41 SFls4 -88 
11404 56 A17T17 -88 RFI61 44 
17001 .56 AC118 -02 8E180 44 
04020 ,60 50110 21 8F104 -17 
vr73 .75 ACY20 -80 BPY60 '25 Volti ,80 ACT71 21 DFY61 61 
VU120 1.00 A0729 .17 13r162 49 
113120A ACT28 80 351100 450 

1.00 ADI40 40 B1E114 410 
VOID .80 ADIcp -06 81126 17 
W107 3'00 ADLgI -ie 8E127 .50 
W720 1.00 ANN 50 REVD 48 
LOS 1.P,6 APIII ?á 6T2I1 18 
Z10I 9.00 AF116 '17 nYZ12 . 
2769 5-00 

8L88 .60 PENDD- 
HL2SDD.76 4020 2.00 
81.4100 IS MSS 50 
81,421111 12 PL74 .60 
HND061.50 PLI1 .50 

PLS1A .05 Bva2 1.00 
8vR2A1.00 
512 .76 
[T4l 1.00 
5144 1.00 
aT6S 8.60 
11Ta1 6.00 
5Twe15-54 
5TSV59160 
RTW831.00 
8HLD6 8L 
2181137 1.00 
P61 .6o 
PA9000.80 

.60 

5L0] .50 PC96 .80 
EL3130 1.20 PC97 ;80 
EL500 .40 PC900 .48 
ELLI01.25 PC034 .40 
E880 .46 PCCaa .44 
a13a1 .86 PCCOO .60 
EE6s .66 20060 .60 
Eyed .40 F00159 .57 
EM93 1.00 F011I0 40 
52157 -70 p01,112 -85 
EN3180S 8E PCP84 .60 
76.351 .40 nurse .00 
5Y61 .10 P011100 ,75 
8Ta1 .64 POF001 .50 
E164 .70 PCr802 .60 
REIN .88 PCF606 .60 
&TOB 40 PC8200.80 
RY01 68 POLSI .58 
3240 .60 POLSI .60 

.21 I BYZ1S 

16 
-20 
14 
-11 
-17 
14 
-14 

:17 

-17 

.86 

.50 

PT800 .05 
PINNA .95 
PT600 .40 
PERM .40 
PZ30 .48 
QQV03¡lo 

1.75 
0875/201.00 
Q8951101 -00 

ñ6 M71.40 

7E1211 1.00 
TP24201. 00 
0A8050 .46 
VAP42 .40 
UB(:41 .Oo 
1713081 .46 
07131010 .40 
UBF80 40 
UBL21 .77 

0A47 
oÁ70 
PAIS 
0170 
IMO 
OÁ60 
0590 
OASI 
0500 
05200 
04202 
0044 
OC45 
01746 
0070 
0071 
OCIO 
0074 
0070 
0076 

.88 
14 
47 
11 
-17 
.17 
-10 
30 

.0 
30 

-16 
11 

-22 
17 
-14 
18 
15 

11 
.17 

0077 .80 
0075 17 
0L:7BD 17 
0981 18 
MAUI 18 
0085 -15 
O(:82D 19 
0083 -90 
0064 -18 
0C12a 86 
00159 86 
00160 80 
00171 .80 
00200 -Sf 
OC201 4B 
00202 47 
00009 -3a 
00204 -88 
00200 -47 

MÁ10880 THAa6IST05 ETS:- - 
LPI61A0Ii3. ACIDO. ÁOi57. ÁA120) ße0 
per pack. 1 -0061D A 1- 0081.470. 
1 -0041 a 2 -0066, -475. 1-- 00820. A 
9- 0085.885. Bet of 3- 0083.7811. 

VALVES ALSO REQIITRED FOR CASH. LOOSE OR IRIZED. BOT SOIT BE NEW. OFFERS 
MADE BE RETURN. 
All gonda are treated and aubleet to the standard 90 dey gu{rsotee. Cash or cheque with twit! Only. 
Despateb eOargee:- Oelere beloe £8. add lOp total to corer up to three Items. esah eddltIonal Item 
Se extra. Orden leetontnld Rod d10 add 26p tote!. Orders over 410 are Poet tree. Same day drupelets. 
Any parcel insured against drtmate lo traaelt for only 3p per parcel extra. Teresa of bwleees tree 
se request. llany others lo stock to numerous to mention. 
Fleece traiter I.A.E. for reply to unit oorreaolndeoee. 
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At three ha'eflce a pint% 

S011 
pCrI( 

a ' 

packet! or two! 

Around 178o Sarah Oliver 
kept the colourful Ray Horse Inn 
in North Shields - the haunt of 
sailors, labourers, thieves and 
gentlemen who settled to her 
much -loved brew, said by many 
to 'preserve the wind'. 

Times change, but good things 
don't. 

Now from the same building 
on Horse Ferry Landing, Geordie 
Home Brews bring you all the 
natural, wholesome ingredients 
you need to brew a strong, 
natural beer like the one Sarah 
Oliver served. And still at a 
ridiculous 1 ;p per pint! 

MAKES 
AO 

SAZ a11 
ONSSQ 

Sarah' 

Oliver's 
e 

Home Brew 
BYGEORDIE HOME BREWS 

from your usual Geordie Stockist 
Enquiries to: VIKING BREWS Lill. 
CLIVE STREET NORTH SHIELDS 

WI LMSLOW 
AUDIO 

THE Firm for speakers! 
SPEAKERS 
Baker Group 25 3, 8 or 19 ohm 
Baker Group 35 9, 8 o 1S ohm 
Baker Group 50112 8 or 15 ohm 
Baker Deluxe 12" dfcone 
Baker Major , 

8eker Rogenl 
Baker Superb 
Baker Auditorium 12 

Celesllon MH1000 horn 
Celesllon PST8 for Unl lee 
Celesllon G12M 8 Or 15 ohm 
Celesllon G12H 8 or 16 ohm 
Cele,tion G15C 8 or 15 01151 
Celesllon G18C 8 or 15 ohm 
Coral 6; "d1eone roll tuff -8 ohm 
Coral 8"dfcone roll Curl. 8 ohm 
EM 19x83,8or15 Ohm 
EM 13 x 8150a/c 3.8 or 15 ohm 
EM 13 x8450t;I., 3.B or 16 ohm 
EM 13 x 81ype 9508 or 15 ohm 
EM 130820 welt bane 
EM 6i "938504 or ohm 
EM 5" 98132CP 8 ohm 
EM 8 x 5 dfcone, roll surr 10 wilt - 
EM 25" tweeter 97492AT 
Eagle OT33 30 welt tweeter 
Eagle HT15 horn tweeter 
Eagle CTS cone tweeter 
Eagle CT10 tweeter B or 16 ohm 
Eagle MHT10 horn tweeter 

CN216 Eagle crossover CN23, 
Eagle FR4 
Eagle FR65 
Eagle FRB 
Elne 9 x 5, 59RM109 15 ohm, 

59RM114 6 ohm 
Elea 61" 6RM171 dfc roll surf. 
Elcc 6)' 6RM220 dicane 
Else 4'tweeter TW4 
Elea 10" dfcone 10RM239 8 ohm 
Elne 8" 8CS175 3 ohm 
Font Pot 15 watt 12" 
Fane Pop 2512 25 watt 12" 
Fane Pop 40 welt 10' 
Fane Pop SO watt 12" 
Fane Pop 55 12" 60 welt 
Fenn Pop CO watt 15" 
Fane Pop 100 watt 18' 
Fane Crescendo 12A 100 welt 12" 
Fane Crescendo 120 bees 
Font Crescendo 16" 100 watt 
Fano Crescendo 18" 150 welt 
Fane MT 8" d/c roll purr. 
Fane 037T 8" rife roll surf. 
Fens 8087 8" d/c 
Fane 701 twin ribbon horn 
Fane 910 horn 
Ease 020 horn 

£7.75 
E6-S0 

£1250 
£10-75 

E1.50 
E7-75 

E14S0 
£12-50 
E1495 

E2-55 
E12.00 
£1S 0o 
1E24.00 
E33- OS 

E2 50 
C3-Q5 
E2.25 
E2- 50 
£3.75 
E6 25 
05.10 
El 00 
E250 
E2 50 

-65 
ES 45 
E3 80 
E1 75 
E2 55 
ES-60 
El -SO 

ES30 
El -35 

E10 63 

E2 00 
E3 58 
£ 2.11S 
E1.21 
L 2.1115 

E2SO 
E 4-SO 
E6.95 
LE-SO 

£11.00 
E12 -SO 

£13.00 
fee 50 
£29.00 PA /DISCO AMPLIFIERS 
£J6 -0 (cary. and Ins. £1) 
£46 SO Below Major 100 watt 

£7 08 Linear 30140 
E315 Linear 40180 
Cá'75 Linear 801100 

ESS OO Llneer loll Walt slave 
£12.75 
£13.00 Eagle PA range In stock -oak }or celeinguo 

Goodness SP 8 or 15 ohm 
Goodmans 10P Bor 45 ohm 
Goodman, 12P 8 or 15 ohm 
Goodmans 12P -D 8 or 15 ohm 
Goodmans 12P -G 8 or 15 ohm 
Goodmans Audlomax 12AX 100 wet, 
Goodman. Audlomax 15AX 
Goodmans 15P it Or 15 ohm 
Goodmena 18P 8 or 15 ohm 
Goodman, Mldax 750 
Goodman Axent 100 tweeler 
Goodman, Audlom 10012" 
Goodmena Anion 401 12" 
Goodmans Twlnaxlom 8 
Goodmans Twlnaxlom 10 
Ket 127 
Ref T15 
Kef 8110 
1018200 
Kef 8139 
Ref OHS 
Stet 05012 
Kai 08113 
STC4001G caper lweeter 
Richard Allan CGBT B"dir r(auer. 
Whededele Super 1005100 
24" 04 ohm, 70mm 8 m 0 ohm, 70m 8 ohm 
21" 75 ohm 
7"r 4" 9 ore ohm 
6 "x5" 3 or ohm 
IO "a6" 3, 8 or 15 ohm 

SPEAKER KITS 
Baker Motor Module 
Fan. Mode One 
Goodmans DIN 20 
Helme XLK 25 
Helme XLK 30 
Helme XLK 50 
KelIlt 2 
Kett 3 
Richard Allen Twlnklt 
Richard Alien Triple 8 
Richard Allan Triple 
Richard Allan Super Triple 
Wharfedale Linton 2 kit 
Wharfedale Glendale 9 kit 
Wharfedale D.vedeie 3 kit 

£5 00 
Mao 

E/2-9S 
Et 1.75 
EIS 75 
E37.50 
E40'00 
E21-01 
£36 00 
E18 00 
E7.25 

E12 00 
E17. 25 
E6-2S 
E0. 0 0 
ES. 2 5 

Ca.0 
E7-25 
Ee 25 

E14 25 
LOO 0 

E4 9S 
E3 30 ELI 
E63 5 

CO90 
'6S 
S9 

C1,5 
EI-SO 
C230 

each 1210 -75 
each E990 
each £9.75 
peer E22-00 
pair E14.1S 
pal, E39.95 
each E24-75 
each £36.75 
wch £1.91 

each f13ß5 
each £19 -9S 
each E23.75 
pair E19.2S 
Pair C36.50 
pair £52.50 

E49-73 
E30 00 
£3S-00 
431-1S 
E8400 

Free with speaker orders over £7- 
"Hi -Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. Carriage and packing: speakers 38p each, 
speaker kits 75p each (£1.50 pair) tweeters and Crossovers 20p, 

ALL PRICES QUOTED INCLUDE VAT. 
WILMSLOW AUDIO (Dept. PW) 

Loudspeakers; Swan Works, Bank Square,Wilmslow, Cheshire. SK91HF 
Discount Radio, PA, HiFi: 10 Swan St, Wilmslow 
Send Stamp for free hookiet "Choosing a Speaker" 

Agfa Low Noise Cassettes 
AT LESS THAN CSO 

HALF PRICE! C120 

AGFA HIGHDYNAMIC C60 +6 
SUPER C00 +6 

C120 

AGFA STEREO -CHROM 
CHROMIUM DIOXIDE C90 

SAME DAY DESPATCH. P. d P. 150 per order 

The 
best 
buy! 
1 10 

E1 00 £1S0 
600 £241 £4.95 
430 43.10 E13.20 

1 10 
S0p £2.40 £4.70 
68p E3-35 E640 
99p £4.90 £9.60 

I 5 Io 
SSp £4.20 Le 30 

LI.00 £5.35 £1060 

WILMSLOW AUDIO 

Cut -price 

(DEPT. P W) 
10 SWAN STREET, WILMSLOW, 

CHESHIRE, SK9 1HF 
prerecorded cassettes-send stamp for list 
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RA i IO TV SERVICING 

,AP.R[S 

AND _ tDI4 A: t 
. 

RADIO AN» 
S(N .VIStC TELEVISION 

I% 
'ERVICINt.. SERVICING G 

Essential data for over 1500 
popular models 
With this vast 6- volume library at your fingertips you 
have all the necessary servicing data you need covering 
almost every popular model +from 1968 to the very latest 
on the market today. And not only radio aid TV but 
stereograms, record players and tape reccrders too. 
Much of the earlier information on this equipment is 
quite unobtainable elsewhere and Radio & TV Servicing 
is now the only available source of technical data. The 
1974 edition. now ready, brings the library right up -to- 
date with abstracts from manufacturers' service 
bulletins issued during the past year. Radio & TV 
Servicing is the only work of its kind -a money- spinner 
that no service engineer should be without. 

e 
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1 Volume library 1844 is now ready 
Speedier, more efficient servicing 
means increased turnover... 
This library is a gold -mine of technical 
information. Six hard -bound volumes 
giving vital data on more than 1500 
models of Television (colour and mono), 
Radios, Car Radios, Stereograms, Record 
Players and Tape Recorders. More than 
4000 pages clearly display thousands of 
circuits, printed panel diagrams, compo- 
nent layout diagrams, waveform graphs, 
block diagrams, etc. Over 800 pages, 
devoted entirely to Colour TV, include 
installation instructions, new term expla- 
nations, purity adjustments, colour 
balance, static convergence and a wealth 
of invaluable information. Here, in fact, is 
all the data you need for efficient and 
speedy repair work. 
Your Guarantee 
Sending for these valuable books, even 
though you also enclose your remittance, 
commits you to nothing. Unless.you are 
absolutely satisfied you are perfectly free 
to return the set and if you do so within 
10 days of receipt your money will be 
refunded in full and without question. 

How to get your 6- volume set 
Detach the Order Form below and send 
it, with the appropriate remittance to: 

Purnell Book Services Ltd 
Box 20, Abingdon, Oxon, OX14 4HE 

The 
Only work 
of its kind 
anywhere. 

Makes of Colour TV include: 
Alba, Baird, Bang and Olufsen, B.R.C., Bush, Decca,Dynatron, Ekco, Ferguson, 
Ferranti, G.E.C., invicta, H.M.V., Marconiphone, I.T.T. /K.B., Masteradio, 
Murphy, Philips, Pye, Sobell, Stella, Ultra, Hitachi, Thorn Consumer ,Elec- 

tronics, Korting, R.G.D., Sony, Telefunken. 

All these makes of Mono TV, Radios, Car Radios, 
Stereograms, Record Players, Tape Recorders: 
Aiwa, Alba, Baird, Bang and Olufsen, Beogram, Beolit, Blaupunkt, B.R.C., 
Bush, Cossor, Crown, Dansette, Decca, Defiant, Dulci, Dynatron, Eddystone, 
Ekco, Elizabethan, Ferguson, Ferranti, Fidelity, G.E.C., Grundig, Hacker, 

Halcyon, H.M.V., Hitachi, Invicta, I.T.T. /K.B., JugoElektra, Klinger, Loewe 
Opta, Marconiphone, Masteradio, Monogram, Murphy, National, Nivico, 
Perdio, Peto Scott, Philco, Philips, Portadyne, Pye, Radiomobile, Radionette, 
R.G.D., Roberts' Radio, Robux, Sanyo, Sharp Sobell, Sony, Standard, S.T.C., 

Stella, Stereosound, Telef unken, Teletron, Ultra, Unitra, Van Der Molen, World 
Radio, Thorn Consumer Electronics, Elpico, Rigond8 (USSR), Waltham. 

Plus such developments as: - 

Stereo Multiplex Transmission - Phase Locked Loop Stereo Decoding - 
Dynamic Noise Limiting - Adoption of Integrated Circuits in Receiver Design 
- Thyristor Power Supplies - Silicon Controlled Switch Timebases - Sony 
Trinitron Systems - Modifications to Circui}ry and Fault- Finding Tips. 

11111111111111111MBIIIIMI 
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To; Purnell Book Services, P.O. Box 20, Abingdon, Oxon OX144HE 

Please send me the 6- volume set of RADIO & TV SERVICING for which 

I enclose cheque /P.O. No. crossed and made 

payable to Purnell Book Services Ltd. 

for the full cash price of (29.00 fl tick 

for f6.40 deposit to be followed by 6 successive 
appropriate 

monthly payments of f4.00 (total (30.40) box 

I understand that unless I am entirely satisfied I may return the volumes 
in good condition within 10 days and my money will be refunded in full. 

BLOCK LETTERS PLEASE 

Name 

Address 

TRADE APPLICATION (To be accompanied by Trade Order) 

Please supply 6- volume set(s) of RADIO & TV SERVICING at 

(29.00 per set. (Credit 30 days) 

Name 

BLOCK LETTERS PLEASE 

Company 

Signature 

IMPORTANT: Individual volumes are available on application. 

P /ease return entire form. Available U.K. only 049 
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TWO NEW ADDITIONS TO FANE `POP' RANGE LOUDSPEAKERS 
POP 20T 10" 
20 Watt 
Impedance 
8 ohms or 
15 ohms 
Gauss 14,000 
Voice Coil 
Diem. I' 
Fitted 
Tweeter Cone 
Range 
50- 15,000 Hz 

£8'50 Rec. Retail Price inc. VAT 

BRIEF DETAILS OF 'POP' RANGE 
NOW AVAILABLE IN 8 ohms or I5 
ohms 

Rec. Retail 
POP '15' 12" IS Watt £6.30 

I" Voice Coif inc. VAT 

POP '25T' 12" 25 Watt £8.95 
i" Voice Coil inc. VAT 

POP `50' 12' 50 Watt £12.95 
2" Voice Coil inc. VAT 

POP `60' 15" 60 Watt x`16.95 
2' Voice Coil inc. VAT 

POP `100' 18' 100 Watt £31'00 
3" Voice Coil inc. VAT 

Also for those who can 
afford the very best 

For Instrument Reproduction 
Two Super Sensitive Models 

CRESCENDO '12' 8 
(deal for Lead Guitar etc. 

12" 75 Watt 2" Pola Diem. Gauss 20,000 

CRESCENDO '15' 
General Purpose 

FS" 100 Watt 2" Pole Diann. Gaues 20,000 

Rec. 
Retail 
Price 
CRESCENDO '12' B 

£39'95 
There is also a 
Speaker for General Purpose 
Public Address, and a 12" and IS" 
for Bass Guitar etc. 
Please send S.A.E. for leaflet on HORN 
UNITS & 'POP' or 'CRESCENDO' Range 
Speakers 

Rec. 
Retail 
Price 

CRESCENDO 'IS' 

£46.59 
12` Crescendo 

POP 55 12" 
60 Watt 

Impedance 
8l5 ohms 
Gauss 15,000 
Voice Coil 
Diem. 2" 
Range 50 -9,000 Hz 
AN ALL PURPOSE 
UNIT OF HIGH 
SENSITIVITY 
Rec. Retail price 
int. VAT 

£1599 
HIGH FREQUENCY 

HORN UNITS 
MODEL 910 
Rating 50 
watts with 
recommended 
Titer 

£1595 ine. VAT 
MODEL 920 Mk 11 {as Mucci 
SIGNIFICANTLY 
INCREASED SENSITIVITY. 
UNCHANGED PRICE. Rating 
recommended filter £39.95 inc. 
100 watts VAT 
Filters for either model available if required 

Distributors to Wholesale and Retail Traders -LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLET, Manufacturers enquiries co --FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS 
Pricer shown correct at Seat 2. 1974 

LEEDS. 

THE NEW NELSON- JONES FM TUNER 
.e. dylr matron 

PUSH-BUTTON VARICAP DIODE 
TUNING (6 Position) 

(WW' JUNE '73) 
RAY Ciesigner Approved Kits 

What are the Important features to look IOr in an FM tuner kit 7 Naturally it must have an attractive appearance when built. but it must also embody the latest and best In circuit design such as:- 
MOSFET Iront end Sor excellent cross modulation performance and low noise. PHASE LOCKED Stereo decoder with Stereo mute. see below a GANG tuning for high selectivity. LED fine tunin0 indlCetors. VARICAP tuning diodes in back to back conligurallon for tow distortion. PüSH BUTTON tuning (wllh AFC disable) Over the FM band (88-104) CERAMIC niters for defined IF response. IC STABILISED and S/C protected power supply. INTEGRATED circuit IF amplifiers for rellabllfty and excellent limifiegjAM rolectlon CABINET doublo veneered against warp. 
The Nelson -Jones Tuner has all Of these features and many more, and more impartan ly th0 design is fully proven not rust with a few protOlypes but with many thousands of working tuners spread across the world. - - - - - -, 

Typ. Specs: 20 dB quieting 0 75uV. Image rojeclion -70dB.I.F. Refection -85 dB. 
Basic toner modulo prices start as low as 612 11. with complete kits starling at 526.95 (mono) 
4- P.P. 65y, and of course all components are available separately. 
Our low Cost alignment service is availabteto customers wlthoutOeCeas toe signal generator. 
Please send large SAE for our latest price lists which details all of the many options and 
special low prices fur complete kits. All our other products remain available. 
PORTUS AND HAYWOOE) PHASE LOCKED DECODER (W.W. Sept. '70). Still the lowest 
distortion P.L. decoder available. THD typically 0.05% at Nelson -Jones Tuner OM level)! Sopplied complete with Red LEO. 
Price £7 92 when bdught with a complete N -J tuner kit or £8 -29 if bought sepaiatety (P.P. 21p) 
PLEASE NOTE. Existing tuners are readily Convertible and kltalpa,ts aro available for this 
purpose. 
TEXAN AMPLIFIER. We have dealgned the tuner case and metalwork to match the Texan amplifier (see photograph). Complete designer approved Texan kits are available at £30.78 plus P.P. 65p including Teak Sleeve. 

NEW LOW COST STEREO TUNER Available as basic or complete kits 
Basic stereo tuner £15 post free. 
Basic mono tuner E12 post tree. 
6 position push button unlls with 
Integral pots Z2-92. ;,i Iry 
TYP. SPECIFICATION ^i.'e 
xµvrrar 30ae SIN 

Complete mono kit £24.19 Image rejection 40dB 
IF rejection 65dB VAT at 8% Is included in all prices P. & P. 65p 

No alignment required. Mollard LPI tae Front end module used wllh Ceramic IF end IC amptl tier. 
Push button tuning it position) with Interetatiyn Mute, restricted range AFC, single LED tuning indlcator, phase locked IC decoder, and complete metalwork and veneered cabinet. 
Complete with IC regulated PSG and fall assembly instruclfons. (Mechanlcalty idehtical to NJ Tuner.) Access PRICE Complete stereo kit £28-42 

INTEGREX LIMITED, P.O. Box 45, Derby, DEI ITW Phone Swadlincote (028387) 5432 Telex 377106 
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1IT electronics 
Dept 1. 

56. Fools Glee, Road. tonton, NIO3HN 

telephone DI 663 3705 

'I l , 
IlI0ns4ato 

(a. 

RedA,..de Re MAN 72 

Green MAN 52 

lell,w MAN 87 

L/N 
Dc =. nr, 

OUR PRICE f2.5 9 

3is¡ lilronix 

111 
Cam 

Carhade 

MAN 74 

MAN 56 

MAN 174 

3/11 

Uri PI 

Q,neflen 
1_17 

MAN 73 

MAN 53 

MAN 61 

DI. 707 
0.1' M1ipl tharyre. 

14pin011 

OL 701 

(n.r.on Anode 
RS Cale 

DL 747 

0.6. nom charaeler 
L.N. Orr IN 

DI 746 

TtT1 

Co- on 
fed 1nlp 

3>r1.13 i2.65 

709 11 pin dipl 33} 
(A4577 

709 170-991 3946 
17414 

709 (I4 pin dipl 3149 LÁ4381 
710(9pindip) 34y, 

1.14382 
710 (7099) 391p 

Lhv3A00 
710 04 9:n 1101 3849 

711 00497 444; 
not 13031. 

711 114 pin lip) 3`4p PA( 13050 
121 17o-99) 9 p Mc1310 
723 414 pin CO 64p 

741 f I pin 44.1 31p 
MC 1313 741 170-991 4¡p 

741 (14 pin dipl 421p MO 1314 

747 (14 pin dip) 9136 MC 1315 

74e f 6 pin dip) a ly 

748 170.961 44p 01C 1330P 
74 114 On d ip1 4249 MC 13399 

AK 1350 
Á4C1151 

AY. 1 0717 05.99 1441357 
AY- 5 1724 11.59 MC 1357 

AY- 5 - 3507 17.45 MC 1398 

4Y 5 - 3510 N, .22 44( 1375 
MC 1456CG 
MC !AUK PI 

11400147 43.07 04(14e30 
MC 1495 

(A3046 910 MC1494G 

CA3065 [I.50 ÁC3302 
CA3075 01.62 6<3401 
CA3a81 11.61 
(A3062 11.62 MFC4001 

MFC4060A 
L00511 41.45 14/(46304 
L05b11 41.45 41C46rc 
103771 61.45 
L124 11.39 04045314 7.76 
Ltx £1.39 MM5316 016.17 

1.131 11.3P 

1711 54414 0.724 
11.1313 SL415 (2.244 
17.264 5440 62.84 
7.2.19¡ 9N75491 CI.41 

73a SN75497 E1.6: 

144263 009 

11.434 7AA3a0 01.74 
54p 140310 11.34¡ 

£2.45 TM320 91, 
TA433a 12.51 

12.42 1A6370 65,05 

94.05 T64550 BDp 

15.37 1A4570 11.62 
TAF700 (1.56 
TAD100 41.53 

344p 154731 e89 
L1.74 76453C 07.85 

814p 7114520 (2.46 
(1.08 T6453C 61.94 
11.06 T1N540 41.96 
11.56 T34562C (7.97 
11.65 T1A6254 41,03 
(1.38 7346256 1.1.03 
(1.714 114625C 01.03 
£2.37 TBA651 11.62 
£2.47 164142.1 969 

(5.54 16*9105 11.07 
01.4 7648104S (1.07 
01.30 T14B26 740 

754p T(A940 11.94 
TDA1200 (2.10 

414 
10414C5 P7p 

764p 
TDA1412 97p 

BIIP 
7041415 97p 

C7 
IAN 2111A 1.56 
ZN4D2E 1.94 
2N114 I.29E 

1.r e.ap -a.. plan:, Irrar e 

¿/ 

LION, EMITTING DIODES 

0.125" 0/4 

711209 size 

O(11 

Usaol 

price 

Special 

Pack 

Price 

TO RED Ili! 
10 GREEN £149 
10 YELLOW 2 07.9! 
TO WHITE .4 / 43 
TO ORANGE £3.10 £ 2.19 £1e90 £4.3, 

PO 1171.39 

0.2"EIIe 

A11fD4$9 sise 

OSrr 

11$[+01 

price 

Special 

PODS 

PTk» 

/O RED 

Sack in stock again t 
HC244R 

1b. 5.aeilired Po.er mp9'y 

far w.i.,h *word a:.F. r.trod. 19919 

nlrood 3;6, 71 691411.w10 400..A 

paler:r7.e.en911.ieh, Wer M4... 1Miewa. ol1/pN 11h4h:4r, Leal 

MuhlWer e.Ip.r el ,y oda9lw. Á1ero1 Cme. labber Peel 

44.57 n 6.6 1 4, 

Ie. 000E OLANDED 11(ID1X15 

7400 110 742 944 7490 Alp 
7441 17p 7445 1.70 7491 1.10 
7402 17b 7447 1.15 7492 1Lb 

7403 17v 74474 1.76 7443 740 

7404 17p 749 1.47 74100 2.32 
74011 719 7470 32p 74121 Sep 

7409 251. An 3311 74122 0.5p 

7410 17p 7474 449 74141 1.07 
7413 29p 7475 62p 74154 1.76 
7420 17p 7476 47p 74192 2.61 
7430 17, 7486 339 74193 2.45 
741 90p 749 465 74196 1.70 

f. M, STEREO* TUNERS SIEMENS LCD's 

LÁ4101 00.99) 59p 

14301 II pin dip) 52. 
11467 170.991 59p 
(M107 II pin 01Á1 52p 

LM30644(10.994 11.741 
106304 (Beim d-P) 974 

5,43070 42.36 
1.M339 55.480 
LM371 £7,44 
L 06172 C 2.43 
1M3ß (3.04 

Á1Y000 

Mv117M 
04/1154 

NE540 
71.1665 
N(55E 
N05101 
NE5116 
615670 
NE5E5 
NE566 
NE567 

11.62 
11.62 
11.62 

Li .791 
65p 

41 62 

£.3.45 
13 e0 

7] 45 
4.2 39 
11.75 
f2 14 

Ta..43. F.M. fare. 
Cho,ie, 9.Á1r. 
poesia. 
410065 

01.14 

A..e99e44der 

r6mach 41005MS f6.c0 

Ne. W41 9.11. Taney 
1.7.11 1.94I. 

46.76 
Men4Mro 548444 D0r Me. 

14.66 

2i r J-1 -i 

LIi7VI0 C9YSTAL 015PIAY ce.qlere .ilb 
.a,94 an. 4p9.9b1..ronet14V bpc4in6: 
6eF A641321 13.. ehoracre. NON. Can 

o. di.e,.ly dCi..n b. Naio..a1 94.4I4uM0un 
A,an. CIec4 cM1.p M143316. 

OUR PRICE f13.99 

24 HOUR DESPATCH NOW IN OPERATION 

AT 

LAST 
We cpn nee rupal7 11.0 . <oepl.te rei of I.C'. For 

.0,e 041* Logic ..errar eF 4.e COS SO Decoder. 

TO. 1(:1312: MC 1314 6 Á1C1115. under C35 

ecencir4 anannewnom e there can only by sold 

ae 1611 inelaine of aeaocialr4 400093'5. 
Please ow for See pire 

SI'IEC:IA1. OFFERS 
Loft AnM Da, Ipwl Po lnl 

All 444..4 Anode, 
(94,0uer wi0N 0.3- 

4 far £5,99 
s for 1 ROS 
6 for 1313 

RED I Led 7) 

GREEN I Led 18 

,ELLOW I Led 21 1 

ANOTO -DARLINGTON 

2N5177 
Vice4: V4b9 25.; Ve1.9 & 

veee. vean 754. 9110 8. 

Me 7500, I, 750 'rA 

0 
L7 

M/N/TRON 
7,Imrn 1,4 r.:n. 1F P,,.. oil lOrn. 

Cha. a,ter 748í9111 

0.9 0.1,r Pei 3015* 

0.cOo./9elera7 4.1 3015E 

NEW PRICE 01.26 

VAT /J/ pia) AT 8/ AT RNVOAiSCES ON EPL EST 
DUC 3727 

P& P On 11 K Otdcrti min 950 

Sh:l .,ot.-ol.,lr.-o.l MOS L51 chip CplLme 
all the 16gí, mercenary fa. o 3¡ 1.441418, dual 

elope intglel:rq, o.ornorle. poloD7 AeNel:ro 
DYM. Sepplied whin fear awe and 4irca:r 
146.1.1. 4y- S 1507 

OUR PRICE ONLY 7.fd 
6,0.11,.. .lore 20p1 

Mullard 

[01116 Diode lun4 Frans End 
(p1165 F M. I. F Amplifier 
471410 Slrree M.DIpI. Drraea 

Teh Ian nok4 alee al ,ne no+. 0rbaloal F . M 

ol all ,:yod Typcal 10. .l ,.poralen SO 604 

1.4.65 
(5.38 
11.66 

CALLERS WELCOME 

693 
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The largest selection 
EX COMPUTER BOARDS 
Packed with transistor... Oludee, eapaeltora 
and resletors- COMPO14E1T VALSE SI 30. 
3 Per ONLY bhp + p & 0 301, 

SPECIAL One av Abe§ e PLUS Power Tran- 
slators ONLY 555 Garb 4-p & p 1Sp 

PAXOLINE BOARD$ 75 x 0" approx. 
4 for SOD + p a p' -0p. 

FIBRE -GLASS PRINTED 
CIRCUIT BOARDS 
165 k 4" sppTou. 2 for MD 

DECON -DALO 33PC Marker 
Etch red.tant punted crcuit market Mn 
992 Bath 

VEROBOAROS 
Packs containing approx., 50mi. Ina. various 
else.. all -1 marl* 55P 

REPANCO CHOKES & COILS 
BF Chokes 
CItI. 2-6m11 449 CHI. 6 own 800 
CH8. 7.6mH 81p CH4. l OruH 339 

C115. l -SmH ggp 
COILS 
PBX! C '0.1 set Sip DRRI /Midrange 450 

COIL FORMERS & CORES 
100RHAI0 5" Cores n Fonnere Sp 
Y' Cone a Former 10p 

SWITCHES 
0P113T Toggle SOp SP5ST Toggle 30p 

FUSES 
15' and 20mnt. IOOmA, 1500m.4, 250n,Á, 
6001nA, 1A, 1.5A, 2A 
QVlCKRLOW 6p es. 

EARPHONES 
Crystal 2.6 plug 42p 
Crystal 5Omet plug 425 
8 elms 2-Smm plug 22p 

A ahnte 8.6n.n, plug 22p 

DYNAMIC MICROPHONES 
131224 - 200 Mane pila on /oS switch and 
2'5m11, end 3-5rnnr plugs £1.56 

3 -WAY STEREO HEAD- 
PHONE JUNCTION BOX 

141012 01 87 

2 -WAY CROSSOVER 
NETWORK 
K4007. 30 oboli ilej'. Insertion loti 3d £1.21 

CAR STEREO SPEAKERS 
tangled) W 85 Uer hair. 

BI-PAK 
CATALOGUE AND LISTS 

Send S.A.E. and 10p. 

INSTRUMENT CASES 

t$laek VIOpI eovered) 
Vo. Length Width llelghl 
0V3 8" x 51" x 2" 
RL'1 11" x ß" x 3" 
ALUMINIUM BOXES 
RAI 35" x 21' x I(" 
RA2 4r' x a" X 15" 
itA3 4" it 1" X 1}^ 
11A4 51" x 4" x 1" 
1146 4" it 24' X 2" 
BA 8 3" x 2" x 1" 
13A7 7° x I" X 2r 
DAS 8" x 8" x S 

IsA9 0" x 4" x 2^ 
P a 1' lOp on each box 

694 

Price 
11.10 
!1'46 

42p 
425 
420 
505 

84p 
lop 
905 
085 

BIB HI-FI ACCESSORIES 
De Luxe Groov-Kleen 
Model 42 £1 95 

Chrome Finish 
Model SO £1.50_ 

Ref. BStylus & Turntable Cloaking KII 345 
Ref. 38.a. Xecord/Stylui Cleaning Kit 36P 
Ref. 43- Record Care Kit 5842 
Ref. 31. Çeesette Head Cleaner PBp 
Fier. 32. Tape till lag XII SIBS 
Model 9- Witt RtelpperfCutter 839 

lief. M. Writ level OPI' 
Ref. P. Hl -Pi Cleaner lip 
Rel. 32A. Stylus Balance LI-37 
Ref. J. Tape Head Cleaning Kit 889 
Ref. 513 Hi'FI Stereo Hints A Tips 425 
Ref. 45. Auto changer groove Cleaner 11.08 

ANTEX SOLDERING IRONS 
X25. 25 watt 02 03 

CCN 240- 15 watt 12.48 
Sfodel D. 18 watt E8BO 

SKI. Soldering Kit 15$6 
STANDS= 9T3, Suitable for all models El 
SOLDER: 198R'ä Multicore lot 0161 
228WO la. Si -81. 188LV1l 121E Slp 
220W0 Tube 330 

ANTEX BITS and ELEMENTS 
Bits 10e. 

1103 Pnr Model C5140 3(32" 420 
104 For model C51240 9110" 485 

1100 For model 0CN240 3132" 42D 

1101 For model CC14240 3,19. 42p 
1102 For model 0X'14240 t" 480 
1020 For model 0240 3152" 42p 

3021 Fer model 0240 1/e" 420 
1022 For model 1.5240 3/15" 42p 

50 For model XIS 3/32" 400 

51 For model X25 1/8" tSp 
52 For model X25 3118" IBp 

ELE]fENTS 
ECV 240 11.30 ECCN 240 1122 
E0 240 Ei-07 EX 25 11.16 

ANTEX HEAT SINKS 10p 

V.A.T. included In nit prices. Please 
add 10o P, L P. (U.K. only). Ovarteas 
enders- please add extra for postage. 

NEW COMPONENT PAK 
BARGAINS 
Peck 
No, Qty. Description Price 
Cl 200 Amistore mixed values approx 

count by weight O.55 
02 I50 Cm:Adrore inleed values approx. 

count by weight 0.6S 
Cl 50 Prec[elon Ilealitore 1 %, 2, 

mixed values O -bli 

C4 75 5th W Sudeten mixed preferred 
values 0.55 

C5 5 Piece. assorted Perrin! Rode 0 -66 
CO 2 Tuning Gunge, MW /LIV 1.11E 0.55 
C7 1 Pack Wire 50 metres smarted 

eoloure 0.65 
C 8 10 Recd Switches 
O 9 3 Micro Switches 
C10 15 Aruorted rote á 34. 8.5e 
C11 5 Jack Rockets 3 x 313. 2 x 

Standard Switch Type 
Paper Condensera preferred 

types mixed voltes 
CIS 20 Electrolytle§ Trine. types 
C14 I Pack exported Merdwire- 

NYle /BOlts, ürDmmete etc. 

C12 30 

CIS 5 

010 20 

C17 10 

CIS 4 

CIS 2 
C20 1 

0-05 
0-55 

0-66 

0'50 

0-65 
015 

0.56 
Maine Slide Switehee 0455 

Assorted Tag strips d: Panele 0 -55 

Assorted Control Knob. 0 -55 
Rotary Wave Change Switches 055 
Relent 5-24V Operating 055 
Pack abeete Of Copper Lam note 

20 eq. fun 055 

VISIT OUR COMPONENT SHOP 
18 BALDOCK ST., WARE, Herts. (Alo) 

One. elm,,. -Hal. ny 3n n.m. Tot. 01507 

PLUGS AND SOCKETS 
PLUGS 
PO I D.7.:1. 2 l'in tSpeakrl9 0.11 
Pa 2 D.I.V. 3 Pln 0.18 
PS 9 D.Y.N. 4 Pln 0.15 
PS 4 D.I.N. s Pin 500° 0.18 
PE d D.Y.N. 5 Pin 240° 0-16 
PB 0 DJ,N, O Pin 0 -il7 
Pe 7 8 -1.31.7 Piu 0.18 
PS 0 Jack 2 5mm Screeie,l 0.10 
PS 9 Jaek B -Sam Plaxtle 0.12 
PS IO Jack 3.5mm Screened 01.0 
PS 11 Jack f" Pinetic 0-15 
PS 12 Jack t" Sotmoe1 022 
FR 13 Jack Stereo Screened 0'38 
TS 14 Phono 0.10 
PS 16 Car Aerial 0.22 
PS 16 Co,Axfal 0.15 

[KLINE SOCKETS 
FS 21 D.I.N. 2 Pin (Speaker) 014 
PR 22 D.I.V. 3 Pit D -10 
PS 23 D.I.V. 5 Pln 180° D-20 

DS 24 D.I.V. O Pin 740° 17ß0 
1'8 25 Jack 2.5mm Plastic 0.10 
PS 20 Jack 8.5m10 Pleat§ 0.10 
PS 27 Jack t" Eleatic 0-30 
PR 28 Jack 5" Screened 0 SS 
Fe 29 Jack Stereo Plastic 0.30 
PR Il Jack Stereo Screened 0.35 
PO 3t Phono Screened 0.15 
P8 32 Car Aerial 0.22 
F8 33 Co- Axle] 022 

SOCKETS 
PS 35 D.I.N. 2 Ph (Speaker) 
re 2d D.L.V. 3 Pin 
PS 37 D.I.N. S Pln 180° 
1 S 35 D.I.N. 5 Pin 240° 
PR 39 Tack 2.Onim Switched 
PS 40 Jack 35inm Switched 
I'S 41 Jack t" Switched 
PO 42 Jack Stereo Stitched 
PS 43 Phono Single 
PR 44 Phono Double 
PS 45tkt.lxlal Miriam 
PS 47 Co- -trial Plush 

0-OS 

Oa1 
00.1 
0-11 
018 
012 
020 
030 
059 
010 
0.10 
020 

LEADS 
LS 1 Speaker lead 2 plu D.I.N. plug 

ta Open ends approx. 3 metre§ 
long (coded) 020 

CABLES 
CP 1 Single tapped Scree[, 0.07 
CP 2 'fwht Common Screen 0.11 
CP 3 Stereo tOtroened 0.12 
CP 4 FOtr Core Common 8eeee0 0-53 
CP 5 Four Core Iadlvlsifully$crmeed DOO 
OR 8 Microphone Fully Braided Cable O.SO 

CP 7 Three Cote Maine Cable 0.09 
CP 8 Terme Oval Mane Cable 0.07 
CP 9 Speaker Cable 0.06 
CP 10 Law Lots Co -Axial Ott 
CARBON 
POTENTIOMETERS 
Log end Lin 
4,7K, 19K. 22K, 47K, 100K, 220K, 470K. 
13f, 251 
VC I Single Irae Swlteh 0.15 
VC 2 Single D.F. Rwiich D-00 
VC 3 'Tandem Lea. Switch 0.45 
VC 4 1K Lin Lea Swlteb 0 -15 
VC 5 1007( Log nnttLOg 0.40 

HORIZONTAL CARBON 
PRESETS 
0.1 watt 0.05 each 
100. 1* 470. 1K, DM. 4.7K, 10K, 22K 
4X7. 100K, 2400, 475E, 1M, 1M, 4.731 

IT'S NEW 
IT'S POWERFUL 
(ls + 15e. R.'A.S -) AND - 
IT LOOKS GOOD! 
THE 

LEGIONAIRE 
STEREO 

mmHgAMPLIFIER 

ORDER N OW- 
ON LY£39.95p &p50p 
01 write for full details 

WORLD SCOOP 
JUMBO 

SEMICONDUCTOR PACK 
Treuelitore - Germ. and Silicon Reellflare. 
Uiodee - Triaca - Thyr[atora - I.C. an 
Boren ALL NEW AND CODED. 

APPROX 100 PIECES 
Offering the swirl our a feotestle bargain Pe 
and 4. eIOrnlOua xnving- tdentl'cati011 no 
dal& .heel ln 0140 Pak. 

Only ¿Z p. d, p. 20p 

RECORD STORAGE/ 
CARRY CASES 

7" B:P. tar x 7" x S ". (20 recant,) 50-1 
12" LP. 131" x 71" x121". (50 records) 10 -S 

CASSETTE CASES 
tlol,le 12. 10" x 31" a 5". Lock a H,.ndlr 

Ll-BI 

SPECIAL PURCHASE 
2148055. Silicon Power Transistors IDN 
Fautoue manufacturera out -of -epee derive 
free from open and short defects -every on 
able] 115v-. TO3. ) letal Case. 

01111 SPECIAL PRICE 9 for el 

LOW COST CAPACITORS 
01 CF 490v. SD, tic: 

500Uí' 60e. Elect. IOp tie. 

REPA FICO TRANSFORMERS 
240v. l'rirrmry. Secondary volts-gee ara[]ah) 
Rom selected tapplbge 4v, 7v, 8,-, 10e, 141 
15v, 17v, 19v, 51e, 20v. 31v, 38r, 40. S 
and $53r025v. 
TYPE Amps. Price P & P 
11T50¡1 4 EI OS 3110 
15T601 Y E2-48 S5p 
121603 2 E8 50 405 

CARTRIDGES 
ACOB 
OP9118C 250mW at 2-2cm /see 21-31 
Op0s -1 2110mV it lao /aeo El 81 

äP96.1 10Um1- at Icnt /sec ED Oi 

TTC 
J -2055 CryslallIil Output Et O: 
J -30100 COlnpatlble e1 Di 
J20068 Stereo /Hi Output E1-71 
J -2105 Ceramic /Elea Output el 91 
J 11203 Stegnetie 5mV /5cm /sec. 

Including stylus 24.01 
J -211038 Replacement styli. for above E801 
ATO65 Andioteehnlca magnetic 

cartridge 4hiV ,3tmfoee 23.31 

CARBON FILM RESISTORS 
The Ell Range of Carbon Film Resistor' 
1/8th watt available in PARS of 45 pieta 
assorted Into the following groupe: - 
R1 GO Mixed 100 ohms -820 chine SOI 

NO 50 Mixed IK ohms -8ß71 ohm. SO] 

R3 DO Mixed l0K ohms -8211 ohm. 591 

114 50 Mixed 10010 ohm. -1 Meg. elmos Spi 

THESE ARE VVREATARLE PRICES - 
JUST 1p EACH 1NCL- V.A.T. 

BI -PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
Coo, 382 090, 105 x'120. BOO 
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the lowest prices! 
31 -PAK QUALITY COMES TO AUDIO! 

AL10 /AL20/AL3O AUDIO 
AMPLIFIER MODULES 

The ALLO, AL20 and AL30 unite are 
elmllar In their appeetance and In their 
general .pecificatlon. However, careful 
'election Of the placo' power d'elce' bas 

8 
suited in a range of output power. from 
to 10 watts R.1S.S- 

Th. versai }lily 01 their deelso make. them 
Ideal for nee in record players, tape rceeedmv. 
etereo ampllder, and cassette and earl-ridge 
talpa players in the car and at home. 

Parameter Conditions Parlarmance 

HARMONIC DISTOIITTON Po - 3 WATTS l-1KHz 023% 

LOAD IMPEDANCE - 8 -16 CI 

INPUT IMPEDANCE f -IKHz 160kÁ 

FREQUENCY REOrONSE ± 3dß Po -2 WATTS 60 Hz -260Hs 

SENSITIVITY for RATED OIP Ve -23V. R1- an f-1KHz 76mí. RHO 

DIMENSIONS - 3" X 2f" x 1" 

The above table relate. to the A Lio, ALTO and ALSO 

modales. The following table outlines the di}tereneee 
in their working condition.. 

Parameter AMC/ ALB, ALSO 

Maximum Supply Voltage 23 30 311 

Power output for 2% T.H.D. 
(HL - 601 f - 1 KHz) 

3 watt. 
RMS 311 n. 

Its 
RMS afin. 

10 watt. 
RHO Hm. 

IUDIO AMPLIFIER 
AODULES 
1 10. 3 watt. - RMO 62I9 
L 20. 6 watt, RHO 6269 
ISO. 10 ratte 0200 63.0I 

ROWER SUPPLIES 
'B 12. Met with AL10. ALSO, ALSO) 88p 
PM BO. (Vue with ALSO) £3.55 
'RONT PANELS SP 12 with Knoba 

6110 

PRE- AMPLIFIERS 
PA 12. (Use with ALIO A AL20) 6486 
PA 100. Mee with ALSO re ALbO) 118 16 

TRANSFORMERS 
T461 (Use with AL101 61.31 P a P I5P 
T63á (Me with ALSO. AL30) 

61.98 PA P 15p 
ammo (Use with ALSO! Itt-10 P a P 269 

PA 12. PRE-AMPLIFIER SPECIFICATION 
Frequency rtspOnee 

20Hz- 60KHz( -Ida) 
Saes oontenl- 

± 12d13 at 00Hz 
Treble control - 

A 19dß at 14KHz 
-Input 1. Impedance 

1 Meg. ohm 
Sensitivity 303111V 

.Input 2. Impedance 
30 K ohm. 

Sensitivity 4mV 

'he PA 12 preempliaer ira. been designed to match Into 
tort budget etrroo ey.klne. It le compatible with the 
,L 10, AL 20 and AL 90 audio power amplifier' end it 
an be supplied Irons their associated power supplies,. 

here are tre 'toed Inputs, one bac been designed for use 
itb (:'refuse tartridgea while the ancillary Input will 

At moat ttlogbello Cartridge., Full details are given in 

ne apeclication table. The four contras are, from left to 
'Ott: Volume an,' onion snitch, balance, beet and treble. 
fire honor 0. 04mm x 35mm. 

Look for our 
SEMICONDUCTOR ADVERTISEMENTS In 

Practical Wireless Wireless World Radio Constructor 

ALL PRICES INCLUDE V.A.T. 

The STEREO 20 
the :Stereo 20' amplifier le mounted, ready wired and taeted 
.aune -p lece Miami, measuring 20 cm x 14 em x 6.6 em. 
No compact unit comes complete with on¡of9 switch 
olmne control, balance, ham and trebl000nlrola, 
YaUeiarmor, Power supply and Power amy, 
lttraetieely printed Front panel and match 
rag control knob.. The ' Stereo 20' has been 
reigned to fit into mont turntable Plinth.., 
ritbcut interfering with the meehaniem or 
dtetaatlreiy, Into a separate cabinet. " nee 4 
70iput power 20w peak. Input 1 (Cer.1 rte - 

IOOmf into 221. Preq. re 2611=25kBx kr 0 
Input 2 (Aux.) 4mV into 30E. Harmonic 

101Osty Dees control t 
watt. Z14.45 fONr typically Dß5 ó at 1 watt. 

rrhle cuir. ±14dß at 14511e. 

TC20 TEAK VENEERED CABINET 
For Stereo 20 (front board mold/led) Rise 100" n 81" z 3", 68.90. plue SOp postage 

SHPBO STEREO HEADPHONES 
t -16 ohm, Impedance. Frequency response 20 to 20.000Hr Stereo ¡mono switch and volume 
:onlrola 6995 

NOW WE GIVE YOU 
50w PEAK (25w R.M.S.) 
PLUS THERMAL PROTECTION! "l 

The NEW AL60 Hi -Fi 
To 4 

Audio Amplifier FOR ONLY 
£3.95 

ggi f, 

114 as Heat Sink temp. 90'c. Thermal Feedback 
Frequency Response 20Hz to Latest Dessert Improvements 
100KHz Load -3, 4, 8 or 16 ohms 
Distortion better than 0-1% at Signal to noise ratio SOdB 
0.1KHz Overall size 63mm x 105mm X 

Supply voltage 15 -50 volts 13m1ß 

Especially designed to a strict specification. Only the finest 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. 

STABILISED POWER 
MODULE SPM80 

8PM80 lee.prcially designed tapower 2 of the ALSO 
Amplifier., up tO 15 watt (rein...) per channe( elmul 

tantou.ty. This module embodies the latest component. 
and circuit techniques incorporating complete short 

circuit protection. With the addition at the Maine Teana 
termer BMTBO, the voit will provide outputs of rap to 1.6 

amps et 35 volts. Sire: 03mm x I06mns x 30mm. 
Thee' nuits enable you to build Audio System. of the highest 

quality at a hitherto re oblrinable pries Also ideal for men! 
other application, inefuding : -OI.cn ureteral. Public Addrrei 

Intercom Unite, etc. Handbook evellablel0p PRICE E3 .25 

TRANSFORMER BMTBO £215 p. & p. 28p 

STEREO PRE -AMPLIFIER TYPE PA1O0 
Built to specification and NOT a prim, and Yet e111 the greatest value On the market. 
Use PA100 stereo pre- unpllOer has been conceived irons the fate,t circuit techniques. 
Designed }MUSS with the ALSO power amp1111ereyetebt thiagpality made unit incorporates 
no Ira. than eight el Icon plenas tranelator., two or theee are epeclally eeiceted tow nolnu 
RPN devices for use io the input Mager, 
Three switched stereo impute, and rumble and ecrateb Otter. ere feature. of the PAlOR 
which alto ban STEREO/MONO .,.itch, volume, behave and conttauemiy variable 
her, and treble control.. 

SPEOIFICATIOIt 
Frequency Reeponee 22Hr - 201CN2 t LOA 
Harmonic Distortion better than 0.1% 
In pule: 1. Tope Head 3.29 m V Mtn 50K fl 

2. Radao, Tuner 75 mV Into 50R R 
3. Magnetic P.V. 3 mV into COK IT 

All leput ro8agee oh for ao output o} 25016V. Tree and P.U. input. 
equalised to RIAA curve within t 1dß. from 20Hz to 20K Hz, 

Awe Control A 19bß at 20Hz 
Treble Control A 05dß at 20 KHI 
Filters: Rumble (High Piaui 100Hß 

Scratch (low Par.) SKHa 
'igues /Nol. Ratio better than -05d13 
Input overload + 26dß 
Supply + 36 volte at 20mA 
Dimensions 292mon X 82mm x 35suia 

ONLY £1146 
SPECIAL COMPLETE KIT COMPRISING 2 ALSO's, 1 

SPM&O, I BMT80 & 1 PAIN ONLY £25.30 FREE p. & p. 

MK 60 AUDIO KIT 
Comprbdni: 2 x AT.60. 1 z BP1W10, 1 z OTMBO, 1 x PA 100. 1 front pane). I kit of parta to 
Include on -cad ewitnb, neon Indicator, stereo headphone Rocket. plug lndruntion booklet.. 
Complete Priem 628.75 plus SOp postage 

TEAK 60 AUDIO KIT 
[:umpnafng, Tusk veneered cabinet eine lai" x111" z 31 ", other parto In Jude olnminium 
cbaeela, hreteink and front panel bracket, plus back pane) and apprnpristc sockets etc. 
Hlt price: 69.95 plus 30p pcetagc 

Giro No. 388.7006 

Please send all orders dined to warehouse and despatch departmerlr 

111-PAK 
P.O. BOX G, WARE a MERTS 

Postage and parking add lip. Overseas add extra for airmail. 

Minimum order 55p Cash with order please, 

Guaranteed Satisfaction or Money Back 
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1 

NEW MULLARD & MAZDA VALVES 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. weal I.OS PIA9 048 3or.1f1K.`Y80 

0234 0 ;7 01.83 1'08 054 
O'01 EC9A3 018 P080 015 PLA4 0 87 30015 
0 80 ECL88 0 64 P1.788 0 05 PLSOI 0 89 PC11809 1 01 
0 91 E1,80 0 42 I PC97 0 42 PL508 1'18 50017 1 03 
D 45 EPOS 008 ' F(7000 0 56 ` P1..509 1 58 30018/ 
I01 E065 0 42 00084 034 PL602 1 89 PCP600 1-00 084. 9.P88 115 00088 o 86 PY36 0 85 30061P0818 
0 78 5089 174 PCC89 084 1.1811000 40 108 
D58 E091 0 90 P00309 0 80 PY82 008 3000.11 
589 E392 1 87 009'80 0 54 PY88 0 58 PCR800 0 80 
DJI3 EP93 119 PC082 128 PY500A 1.02 300L2 0-80 
0'73 E0189 0 80 PC9'86 0-64 01800 49 3001.12 1 13 
0 78 E0184 o BD P0Y200 1,00 PYB01 0 49 300L 14 014 
088 3390 0 89 1.00201 1-01 1.128 0 88 3011110084 
0 80 ELIO 0 02 PCF801 0 04 11191 0 98 054 
0 47 5130 1-01 000811 0 70 U195 061 30116/ 
D 44 5161 055 0070806 0 84 17.48000 0 90 0L77805 1'08 
0 47 51.84 0 47 P011200 1 14 Y:BC61 71 30117 0 89 
D 64 E1.85 86 201.82 0 36 1721080 0:58 30246111 1 27 071 EL94 0 92 l'CL83 0 04 Ut:CdS o59 30P121 
D 84 E2.91 000 PCL04 0080 UCHel 11E PC1801 111 
0.08 EL95 090 ri'.L35 0 04 0700.62 070 80019/ 

2'00 PCL08 0 84 1101.83 70 2.0.802 0-89 
1 19 P01600185 07080 010 3000.11 
1-10 0 84 07164 0 92 101.001 1-04 
0--^.9 PD5O0 188 1.11/86 004 300113/ 
0 40 PPV200 0 68 6iSOL21 P07.800 1-16 090 0138 0 89 E00804 0 98 30PL141 
084 0161 77 002S¡EF812 P0L86 1 94 
O'38 PL81A 0'89 1-08 SOPL15 1'18 

EXPRESS 
POSTAGE 
86 Oor 1 Valk. 
Euh additional Valve 
add 20 

DM70 
1)Y61 
DY88ji 
D Y802 
EABL'80 
E391 
523061 
EB080 
EBF63 
EBP89 
3088 
5088 
ECM 
EC97 
ECCAI 
50082 
ELY:83 
50031 
50050 
E(x88 
E fXI89 
20080 
910082 
ECF80 
E01151 
801183 
EC2164 
1101.80 
F7CL82 

ELLBO 
086 E0084 
088 E1587 
145 5151 
0-94 1?Y88/7 
1-02 E!"88 
0-07 5280 
0 BO E281 

NEW VALVES P81,000050 02áM x:90 
01001 0.55 6450 020 individually boxed and aP 1 083 ';Q 

0- 
ó 

guaranteed but of Euro- T6I 100 á37x 0-60 
U34 0.76 556.7 0.80 

pears or other origin at 1125 100 6570 036 
L'26 0'86 6127M 046 greatly reduced prices. Ú19ÁC80 075 0380 0.7700 Quotations for any U2Óáì 080 01ií 0.05 valve not listed. Send 05F0e1 050 6070 040 

SAE for lists. 076069 090 881707 066 
01(2.780 0.50 01014701 0.55 
0707842 0 80 
UCH81 0 50 
0100.82 0 40 
0700.09 0 70 
ÚF41 0-70 
11089 0 50 
131,11 086 

A21 876 3F39 
4281 080 E080 
CEL31 1'40 3086 
0133 160 EF86 
CY31 0-00 EF89 
361711 0-40 El'91 
DAF08 0'80 EP92 
D LY,50 116 5093 
11091 0-40 E09H 
D006 0-80 E0183 0-40 P9 
DE91 0-50 5:01/14 4 0.40 

001:910 r 

P170109 
D592 1.00 E122 060 001-10 
13 598 076 EL33 2-00 P0002 
01092 050 EL34 0-70 PC080 
1)1.94 0-48 E1.20 0-e0 100001 
78198 0.55 EL37 2-50 000802 
1)186 8-42 3141 0-80 000806 
31787 045 EL42 115 P00000 
D280.1 0-47 EL84 006 000608 
E ABC80 0.38 RIM 080 001A2 
EAF42 o- 70 E1.1.80 2-00 PCL83 
E891 8E5 E1t80 0.56 00164 
53033 100 51581 080 001.06 
E0041 9.76 31584 0-40 1201.84 
E50911 0-40 E8185 1-00 
E0050 910 E161 0.45 
EBF83 0-40 E166 046 PD500 
E11089 032 3240 0-00 0E1445 
E13131 2-00 5241 0-75 PL98 
E0081 0-40 6280 0-30 0181 
80082 0-30 E202 0.31 00.92 
5(7083 088' 01501 0.00 01.03 
EC4-284 0-86 4450 085 PL84 
E0085 0.46 67882 006 P1500 
ECC88 060 n234 9-75 PL504 
608135 140 12137 125 171.508 
0.07642 0.86 1511300 150 21,509 
E01781 0-65 ETdI 2-00 PL802 
E01013 060 E66 2-50 P54 
EC/.110 0-80 57111 (PC5) P7126 
E0102 0-40 180 PY33 
E(.T63 015 E780 175 l'YBL 
ECL88 0-56 BT08 200 PY02 
E0L1890 3'50 ETW61 110 PY83 
E097.4 180 MU14 1-00 PY98 

126 N78 
0-35 052 
0-46 OB2 
0 50 PC08 
0 33 PC88 
0-40 PC97 
010 PC900 
0-46 00094 
0 80 

! PCC08 

360 
045 
043 
085 
0 85 
0 95 
066 U144 060 

0807GT 010 
(IMO 1.25 
0100 080 
0Ve0T 080 
GA4 0 45 
Ba50 9.45 
81511T 015 
7118 080 

016 17141 0-85 787 010 082 UYOS 846 7010 1-30 156 23106/30 0 90 700 1-00 
095 YR330130 0-45 7117 080 
0-40 0.52 0-48 7R7 0811 

0-45 757 225 
D60 714 080 
840 l':Á75 0-46 
D-40 12577 0-45 
0.60 12AUe 0 60 
085 12.01'7 0 B8 
100 1257[7 D-08 
0-53 12BA6 0 50 
085 122E8 060 
600 a0C1 0.40 
086 03:16 1-00 
0-00 30077 1-00 
0-10 30018 090 
1-00 30PS 100 

85Q6 060 300L1 1-00 080 85370 1'00 30012 0.76 068 OATS 090 300L14 090 
0.55 84U8 060 301.15 095 
060 66A0 038 301.17 090 
060 GBEe 0.46 30041111 1-80 
0-50 08218 0-75 30012 1-00 
0-86 6310 0-75 30019 0-96 
0 86 01107A 0 66 SOPLO 096 
0-90 0)53.7 1 E0 30PL13 1-10 
115 81387 1-40 SOPL14 110 
1-00 611W6 1-00 36W4 080 
8-60 611W7 100 367,40? 0-70 
8.60 91.24 0-40 5001)60 1-20 
0.03 BCDOG 1-95 807 100. 
0-45 60218 130 813ITT 1400 
O 46 50504 100 81911688 e-00 
O -60 69`29 0-90 8085 1.20 
0-60 8025 100 

0 42 062 
0 65 
0-60 1BÉ5 

0 65 174 
O '90 :' 384 
0-80 314 
000 6B40Y 
0'45 6140 
070 SYSNT 
0-60 SY40 
0-80 6240 
0-50 0/3012 

PCI605/85 en Kb 

1 6Ó 
6A515 

TRANSISTORS -INTEGRATED CIRCUITS 
All transistors, I.C's offered 
are new and branded. 
Manufactured by Mul- 
lard, Texas, RCA, Fer- 
ranti, Motorola, ITT, 
Fairchild, Lucas, etc. 
Quantity discounts on 
application. Send SAE 
for full lists. 

EXPRESS 
POSTAGE 
bp tor Om/ Tran.,01or. 
for euh additional add 
1p. 

58119 
ÁA213 
AÁ9716 
80307 
50126 
50127 
50128 
ÁC176 
50187 
AC188 
ACT21 
ACY39 
AD140 
611140 
AD101 
ADI82 
501I5 
ÁF116 
50117 
A 0186 
A0239 
58227 
A8Y28 
BA102 
BAI18 
BC1D7 
60108 
140 109 
00113 
5C117 
ßC143 
30147 
BC148 
B01á247 
BCI82 
BC182L 
BCI041 
BC 112 
BCT93 
30134 
BCY70 
BCY71 
BCY72 
60271 
3DI21 
33I24 
671131 

0-7 
0.10 
O -10 
0.55 
0.25 
0.25 
0-20 
0 -25 
020 
0.20 
0-22 
0.65 
0.60 
0.60 
020 
O .50 
026 
0.05 
020 
0.40 
0 94 
080 
0.25 
0 25 
0.10 
0.11 
o 12 
0-12 
071 
021 
0.80 
0 12 
010 
0 -14 
0 -12 
0-1R 
0.19 
1-20 
0.58 
0.46 
016 
0-00 
0'16 
066 
1.00 
0-80 
660 

1313192 
BF116 
BF167 
BF273 
BP179 
BF180 
6P181 
B0I94 
BF196 
B P197 
60700 
B02101 
30008 
BF129 
BFA88 
BF1-60 
BPY61 
601952 
BFWIO 
BY1o0 
B Y126 
01127 

8-6D 
O 73 
0-55 
0-28 
D-38 
035 
0-36 
0-13 
0-18 
0-15 
0-32 
0-06 
026 
028 
O 28 
0-2D 
0-20 
0-20 
081 
015 
014 
015 

332ä81 iwrlea 
0-20 

112188 arrie. 
010 

0581.06 0'30 
C881-40 016 
CH8385 0-40 
0110340 0 56 
1176310 0-60 
117E370 0.58 

OCIE 
0020 
0023 
0026 
0028 
0035 
0030 
0042 
0044 
0046 
0071 
0072 
0070 
0477 
OC81 
OC81D 
OC612 
OCBS 
047140 
00170 
00171 
00200 
00201 
00202 

M1E82O 0-55 00203 
0119.2008 1'10 00071 
511E3000 016 ORP12 
M00102 0-40 08080 
1100103 086 T2006 
MPF104 015 I 71044 
MPF106 0-44 TIC2280 
3E7464 080 TIL209 
OA6 0-80 ZT71107 
0510 0.40 Z11108 
01479 0-10 ZT7[300 
OA01 010 2?1301 
0501 0-7 ZTä302 
05200 0-08 ¿ 5171804 
O 5202 0.10 211600 

1.00 
2.00 
1.26 
0-40 
0.70 
0.65 
085 
0.40 
0.18 
0.18 
015 
O .26 
0.50 
0.55 
028 
028 
046 
015 
0 65 
0.25 
0 30 
0.55 
080 
000 
0.55 
1.00 
0.55 
0.46 
O -10 
0.29 
160 
026 
0.12 
0.10 
0.14 
014 
0.70 
0,24 
O -16 

2T7CSO1 
275.505 
177031 
ZTY 650 
11914 
IN4001 
/N4002 
I104003 
/64004 
IN 4008 
/514008 
1134007 
I N4009 
] 34149 
18921 
112093 
1025115 
I82100A 
203010 
23598 
214097 
21708 
281700A 
2141131 
261133 
211302 
231903 
2101904 
2101905 
211900 
231307 
2101308 
211509 
261613 
2511614 
232147 
2512160 
23'1558A 
232644 

0 15 
0.10 
D 25 
O 40 
005 
66 
0.7 

0.6 
08 

0.10 
D-12 
012 
000 
0-00 
607 
Oß0 
010 
o 20 
Oß5 
018 
0 -15 
010 

2101904 Oto 
2120046 0.25 
2102003 5.82 
21029052. 025 
2112108 0.00 
2102920 0-10 
313003 0ß0 
261055 580 
238626 o -e0 
2783014 109 
2113015 D80 
2783702 47 11 
2513703 0.12 
2513704 0 14 
2513709 0.12 
253708 040 
2143707 0 -10 
213700 0.07 
2513709 0-10 
233710 011 
263711 0.11 

0.16 
660 
0.00 
0.10 
0-20 
026 
0 -10 
0.15 
010 
018 
0'11 
014 
5.90 
041 
0.40 
0.45 
0.40 
0.80 

2NS019 
0111 133020 
0 E6 2175623 
0 26 233903 
0 16 2:73904 
0 18 233906 
0'02 263900 
022 231064 
0'28 264060 
028 234060 
0 98 211061 
080 214062 
020 2N4289 
0.46 33142 
0 76 40380 
100 4030I 
0 16 40362 
O 60 40430 

8517400 
8917401 
6N71o9 
8517103 
837404 
617404 
B 37406 
8747407 
5147400 
8107409 
8047410 
867411 
867412 
82474I8 
14147414 
8107427 
0117420 
ß847422 
SN7423 

O .00 037426 087 8577471 0.44 
0.90 937427 0.17 0517474 048 
0.90 8147423 018 8717475 010 
090 8N7440 0.00 8047470 046 
O 90 637412 0.17 587480 0.60 
0.00 827453 0-48 6297482 687 
140 837417 040 6105483 120 
0.40 8107410 0-45 057484 100 
026 837440 0.20 037400 0,50 
0.16 810744I410 037490 0.76 
0.20 0 85 01074014N 
0.91 6117442 0.81 1.10 
028 0517480 0.20 8517492 0.75 
040 057481 010 637495 o7á 
0410 0107405 000 8117494 025 
010 8117424 0.20 8107496 0.86 
0-20 837400 0.20 057406 1.00 
0-211 0107470 0 al 837407 4909 
040 8107475 0 38 05174150 2.16 

8N74107 
6/174110 
891 74111 
8N7 4115 
8374119 
05174121 
6674122 
51474125 
61474141 
01474146 
81174150 
81474181 
85174184 
0374156 
874180 

0.61 8674157 
0.67 1 0374170 
0 88 65171174 
1.00 8674176 
1-92 ßN74176 
O .57 8374100 
o -80 61974101 
1.44 8N74102 
1.00 01474195 
1.44 80474194 
230 61074196 
1-15 61174190 
0.30 BN74I07 
1-15 8274108 
1.16 10374100 

1-00 
R BB 

1.00 
1 24 
144 
210 
260 
E-80 
2-80 
l'78 
1-44 
1-68 
1-68 
3-10 
2-08 

DIL 14 pin l5p 
SOCKETS 16 pin 17p 

VAT 
8% to be 
added to 
all orders 
including 
POSTAGE! 

THIS MONTH'S 

0 OSCILLOSCOPE - 

TUBE TYPE 
VCR 139A 

Price £8'00 p & p 25p 

SPECIAL OFFER 
TERMS OF BUSINESS C.W.O. Arc's available to approved 
companies on applica Jon. Telephone and telex orders ac- 
cepted. Export and trade enquiries welcomed. Lists, etc. on 
application. Open daily to callers 9 a.m. -5 p.m- Mon. -Sat. 
Closed Sat. 1-.3. p.m. Prices correct when going to press. 

RST VALVE MAIL ORDER CO. 
16a Wellfield Rd., London, SW16 2BS 
Tel: 01 -677 2424 Telex: 946 708. 
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CUSTOM CABINETS, 331 High Street, Rochester, Kent. Tel: Medway (0634) 404199. 

Speaker Cabinets in kit form represent HUGE SAVINGS 

2' x 12" Cabinet 4' x 12" Cabinet Disco Console (includes lid not shown) 
Takes two slaves 

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show 

examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce a 

professional finish in a very short time ! 

Kits are available in all specifications and all the kits contain everything you need as follows :- 

1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and 1 baffleboard with speaker cutout 

2) P.V.C. cut to size for frame and back, plusfalse front and back timbers, white front piping and speaker cloth 

3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions ! 

Type 
2 x 12" (illustrated above) 
4 x 12" (illustrated above) 
4 x 12" P.A. Column 
1 x 18" 

PRICE &TYPE LIST 
Size 

36 "x18 "x13 "x4 
31 "x31 "x13 "x4 
48 "x27 "x13 "x4 
31 "x31 "x13 "x4 

1 x 15" with two top horn cutouts 36" x 20" x 13" x 4 

Mini Disco (state deck cutout BSR, GARRARD etc.) 33"x 20"x 10" x l 
Maxi Disco (illustrated) (state deck cutout BSR, GARRARD etc.) 42 "x20 "x10 " x 2 

Price manufactured Kit price 
£19.50 £12.50 
£24.50 £17.50 
£30.00 £21.50 
£24.50 £17.50 
£21.00 £13.50 
£20.00 £13.00 
£25.00 £18.50 

Please ask for quotation on any other type or size of cabinet you may require. 
ALL OUR PRICES INCLUDE VAT AND UK DELIVERY 

The Pictorial Method 

WHAT READERS SAY 

SI 
ELECTRICITY(5vols) 
ELECTRONICS(6vols) 
TELEVISION(3vols) 

You'll find it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon -type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy- 
approach-to-learning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex- 
perience. 

The series 
will be of x- 

ceptional value in 
training mechanics and 

technicians in Electricity. 
Radio and-Electronics. 

I am amazed at the ease a layman can under- 
stand these books. 

G.P. Bexhill 

At such a low cost they are a magnificent set 
of books. 

W. I. Ladywell 

My sincere congratulations on describing every- 
thing so simply. 

J. B. Belford 

I have received both enlightenment and pleasure 
from reading your manuals. 

V. S. Huddersfield 

r -- - -- 
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 

BROMLEY, KENT. BR2 7HP 

Please find enclosed P.O./Cheque value £ 
BASIC ELECTRICITY 5 parts £6.50 , 

BASIC ELECTRONICS. 6 parts £7.50 
BASIC TELEVISION 3 parts £4.25 

Tick Set(s) required. Prices include Postage and Packing. 

YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded in full. 

YOUR 

111X110 
GUARANTEE 

Should you be, to 

any way dissatis- 
fied with the 
MANUALS your 
money will be re- 
funded by return 
of post. 

.............. INN NMI 

NAME 
BLOCK LETTERS 

FULL POSTAL 
ADDRESS 
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PE SCORPIO Mk2 
ignition system kit 
new from 
ELECTRO SPARES 
*6 OR 12 VOLT 
*+ VE AND - VE GROUND 

Here's the new, improved version of the original PE 
Scorpio Electronic Ignition System -with a big plus over 
ail the other kits -the PE Scorpio Kit is designed for both 
positive and negative ground automotive electrical 
systems. Not just +ve ground. Norjust -ve ground. But 
bath! So if you change cars, you can be almost certain 
that you can change over your PE Scorpio Mk.2 as well. 
Containing all the components you need, this Electro 
Spares PE Scorpio Mk.2 Kit is simply built, using our easy - 
to- follow instructions. Each component is a branded unit 
by a reputable manufacturer and carries the manu- 
facturer's guarantee. Ready drilled for fast assembly. 
Quickly fitted to any car. 
When your PE Scorpio Mk. 2 is installed, you instantly 
benefit from all these PE Scorpio Mk. 2 advantages. 
* Easier starting from Cold * Firing even with wet or 
oiled -up plugs * Smoother running at high speed * Fuel saving * More power from your engine * Longer spark plug life * No more contact-breaker burn 
Electro Spares prices: 
Deluxe luxe Kit only E11.50 inc. VAT and p & p, 
Ready Made Unit £14.75 inc. VAT and p & p, 
State 6V or 12V system. 
Send SAE now for details and free list. 

FM VARICAP STEREO TUNER 
As featured in the May 1973 issue of 'Practical Efeclronics'. 
Superb Hi -Fi tuner Kit now available from Electro Spares. 
Including cabinet and all components -- pre -set Mullard 
modules for R.F. and f.F. circuits. Motorola I.C. Phase Lock 
Loop Decoder for perfect stereo reception. No alignment 
needed. Guaranteed first time results - or send it back, and 
we'll return ¡tin perfect order (For a nominal handling charge). 
Electro Spares price only £28.50 inc. VAT and p & p. 

'GEMINI' STEREO AMPLIFIER 
A superb unit with a guaranteed output of 30 watts PM S per 
channel into 8 ohms Full power TH D is a mere 0.02%, and 
frequency response is - 3 d0 from 20 Hz to 100 kHz into 8 or 
15 ohms. Electro Spares have already sold 100s and 1005 of 
these Kits. Get yours now Depending on your choice of 
certain components, the price can vary from £60 to £60 inc. 
VAT and p & p. 
* Alf components as specified by original authors, and sold 

separately if you wish. 
* Full constructional data hook with specification graphs, 

fault finding guides, etc. 55p plus 4p postage. 
* Price List only. Please send S.A.E. (preferably 9 x 4 

minimum) for full details. 

ELECTRO SPARES 
esTUc Chur¡n)r)f:rlt CcrNrt: (if lire Nu,lh 
288 ECCLESALL RO.. SHEFFIELD Sil 8PE(C) 
Tel:Sheffield (07421688888 
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PC ETCHING SIT 
Conlelns lib Ferric Chloride, t05 es. 
Ins, copperclad board, OALO etch - 
resist pen, abrasive derma', etching 
dish 6 Instructions. all for only £3.30 

RESISTORS & CAPACITORS 
500 assorted resistors £1.35. 2500 
£4.70. 150 poly, ceramic, mica etc 
capacitors 80p. 15 different trimmers 
airspaced and compression. up tO 
12500 £l. 

VEROBOARD 
100 sq. ins. arow -10 Alyea and pitches 
On tiny pieces) £1.10. aporox 8 bite_ 

3W TAPE AMPLIFIERS 
Polished wooden cabinet ten 13 x 9" 
aontais,,0 e aensitive (20µV) 4 valve 

et with tant d volume controls. 
Glvea 3 watts output to the 7 x 4 "3(2 w akes. Atoo a non -standard tape 
deck. Supplied In peed working 
condition with circuit. Standard mains 
operation. £4.50. Suitable cassette 
£1.10. Spare heed 335. Time (ee 
computer) 75p. Ampllper chapel, 
only. complete and tested (2xECC83. 
EL84, EZ50) and speaker £3. 

VERSATILE POWER UNIT 
Contains mains transformer, 2A 
thermal culout end bridge rec- 
tifier. Will pive I-7.10,5V output 
with 2 extra capacitors (supplledl 
£1.20. Also available as model 
garage with switch, teme, lack plug 
plc. (Used for 'Hot Wheels') £1.70. 

LEO Ill COMPUTER 
Arriving late -October. All parie 
available, including 3000 reels lape. 
4" decks. power units, etc. 

FERRIC CHLORIDE 
Anhydrous technical quality to MII 
Spec in lib double sealed pecks. 
11b 80p, 31ós £1.55,10tb a £4.15, l eelbs 
£35. 

PO AMPLIFIER UNIT 
Contained In steel Case 5f x 5 x 3f' 
are 2eGETt15 transistors on heal 
sinks, 3 pot cores. 2 3DV eaters, 4 
audio transformers, 1% resistors d 
Caps. With Circuit diagram £I. 

7Ib BARGAIN PARCELS 
Hundreds of new components- 
Pole. resistors. capacitors, awItehea, t PC boards with Transistors and 
diodes. and loads of odds and 
ends. Arne:Ina value at only £2.30. 

COMPUTER PANELS 
31ó5 esstd £1.40, 71bs £2.65, S6Ibs 
£15. Peck containing 5p0 components 
with at islet 50 translators 95p. 12 
High quality panels with power 
transistors, tdmpote, IC's etc £2.50. 
Thousands of boards el shove for 
callers from 5p. 

SLOTMETER 
Ea -Pay TV, takes 10p pieces, has 3 
digit mechanical counter. coin 
Counter. Sangemo- Weston impulse 
movement, nylon gearing. switch. 
etc. Only £1.20. Impulse movomen I 

only, 40p. 

MISCELLANEOUS 
Transformer, Maine art 16 -0-16V 
with 9V tap sec tiA £2. Post office 4 
digit counters Cop. Balanced arm- 
lore earpieces, use as mie or apkr 
2011 impedance 305. 2N30S5 300. 
Multimeters. 000d range in stock 
from £3.50. 

All prices shown include e% VAT and postage (mainland only) 
SAE list, enquiries. 

GREENWELD ELECTRONICS (PW9) 
Mall order dept wholesale /retell shop 51 SHIRLEY PARK ROAD, SOUTH- 
AMPTON. Tel 0703 772001, Other retail shops at 21 Deptford Broadway S£8, 
Tel 014382 2009 and 38 Lower Addlscombe Road, Croydon. Callers Welcome. 

Tele-Tennis 
As described in Practical Wireless 

Play the game that's sweeping the nation. 
You've seen it in pubs, clubs and arcades - 
now you can play it in the comfort of your own 
home. 

Plugs into the aerial of your V.H.F. 625 Black & 
White or Colour television, No internal 
connections to your T.V. set. Does not 
interfere with other T.V. programmes. Built 
from 6 neat sub -sections, purchase a complete 
kit or sub -section at a time. 

All parts available separately including P. C. 
boards, case and ready punched and slotted 
facia panel. 

S.A.E. for full details. 

DABAR ELECTRONIC PRODUCTS 
98 LICHFIELD STREET 

WALSALL, Staffs WSI IUZ AaaeCrAVCaaD h 
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.., practical 
...visual 

...exciting ! 

no p'evious knowledge 
no unnecessary theory 

no "maths" 

...,.. 
+.e, 

L"'WY me 

ó 

O 

RAPY 

- 

electronics 
really 
mastered 

BUILD, SEE AND LEARN 
step by step, we take you through all the fundamentals of 
electronics and show how easily the subject can be mastered. 
Write for the free brochure now which explains our system. r 
1/ BUILD AN 
OSCILLOSCOPE 

You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

7_7 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
40 EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including : 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho- 
to electric circuit. computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a.c. experiments, d.c. experi- 
ments, simple counter, time delay circuit. 
servicing procedures. 

This new style course will enable anyone to 
really understand electronics by a modern, 
practical and visual method -no maths, and 
a minimum of theory -rio previous knowledge 
required. It will also enable anyone to under- 
stand how to test, service and maintain all 
types of electronic equipment radio and TV 

receivers. etc. 

FREE 
POST aNOW 

BROCHURE 

or write if you prefer not to cut peg e 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 

we do not employ representatives 

BLOCK CAPS 

PLEASE VYLI24 

NAME 

ADDRESS 

special free gift also to all our students 
699 
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"SLO -SYN" 3 -LEAD 

SYNCHRONOUS STEPPING 

MOTOR 

t_ --- 

Type SS15. These 
fine motors are 
easily reversed, 
starting and stop- 
ping in less than 5° 
without electrical 
or mechanical 
braking. Simple 
relay circuit can 

be applied to give DC., to winding for a maximum 
holding torque of 300oz /in with 35v at 035 amps 
through winding. For AC. (synchronous) operation at 
120r., 50Hz. Speed 60 rpm at 60Hz.. 72 rpm. STEPPING. 
Holding torque at 50 steps per second -100 oz/in. Can 
be wired to give 100 or 200 steps per revolution witn 
accuracy of 01° per step non -cumulative. Torque 
characteristics can be modified by simple R.C. 
circuits. Dimensions: dia. 4', body length 41", spindle 
length 21" x i}" die. Weight 61 lbs. BRAND NEW In 
maker's packing. Offered at less than } maker's price. 

OUR PRICE ONLY £15 

NORPLEX 
Fibre -glass copper -clad laminate. Finest quality 
epoxy resin base. Heat resistant, ideal for P.0 's 
Sizes: 12" x 12 "; 24" x 12 "; 24" x 24 "; FULL SHEET 
43" x 37" (11 sq ft.) Single -sided Copper with thick- 
ness of 1/32 ", 3/64 ", 3/32 ". Also double -sided 1/32 ", 
1/16 ", 3/32 ". £1 per sq ft. Cut sizes (1 -10 sq. ft.) 25p. 
P & P Full Sheet £t each. Carr. £1 for 1st sheet 
plus 25p each additional sheet. 

SMITHS RINGER -TIMER 
Reliable 15 minute times, spring wound 
(concurrent with time setting) 15 x 1min 
divisions. approximately } between 
divisions. Panel mounting with chrome 
bezel 31" dia. £140. 15p P. & P. 

KNOWLE (U.S.A.) MINIATURE 
MICROPHONE CAPSULES 
Impedance approx. 2005), output 60 or 80 DB at 1 Kc. 
As used In deaf aids, bugging devices, etc. Size (60 
DB) 7/32" x 5/32" x } (80 DB) }" x 5/32" x 3 ". Ex- 
equipment, all tested. £120 each. P. & P. FREE. 

Ultra PRECISION 
CENTRIFUGAL BLOWER 

by Air Control Ltd. 
30 segments individually 
balanced in heavy cast alloy 
case. 2,300 r.p.m. 240 A.C. 
Very powerful and silent 
running. 51 dia 3" inlet 
dia. Outlet flange 3" x 21 ". 4 LIMITED NUMBER ONLY 
E1195. P & P 400. 

MAINS 
SOLENOID 
This little unit gives 
vertical lift of approxi- 
mately 1^ through 
hinged 'e I b o w ". 
Bracket incorporates 2 fixing screws. Length of arm, 
2 1". 240V AC. Pull at coil is approximately lib. £1, 
FREE P. & P. Special quotes for quantities. 

SOLENOIDS 
by WESTOOL 
240AC type MM6. 
31b. pull, 21" x 1" x 
1 } ". Travel 1 ". 90p. 
each. P. & P. 100. 
240AC type MM4. 21b. pull 
1} "x1} "x1 Travel } "70p 
each. P. & P. 10p. Quantity 
discounts: 10- 5010%, 50 up- 
wards 25 %. 

SILVANIA 
MAGNETIC SWITCH 

Now complete with reference magnet) 

A magnetically activated switch, vacuum 
sealed in a glass envelope. Sliver contacts. 
normally closed. Rated 3amp at 120v. 1 #amp 
at 240v. Size: (approx.) 1{z" long o }' dia 
ideal for burglar alarms, security systems 
etc., and wherever non -mechanical switching 
is required. 10 for £210; P. & P. 15p. 50 for 
£0.00; 100 for £1550. FREE P. & P. over 10. 

AMPEX 7.5v. D.C. MOTOR 
An ultra precision tape motor 
designed for use in the AG20 
portable recorder. Torque 
450GM /CM. Stall load at 
500ma. Draws 60ma on run. 
600rpm ± speed adjustment. 
internal AF /RF suppression 
' dis. x 1" spindle, motor 3^ 
dia. x1 l". Originalcost £16.50. 
OUR PRICE E330. P. & P. 25p. 
Quantity available. Mu -metal 
enclosure available 75p each. 
FREE P. & P. 

1- 
r 1Ij r` 

OPEN FRAME 
shaded pole 
GEARED MOTORS 
(Dural gear case) 
240 AC., 28rpm. NEW 
HIGH TORQUE,approx. -!- 
overall size: 3 4" x 3 }" x 
2 } "+ spindle }" dia. as Illustrated. £2'70. P. & P. 30p. 
Similar to above, 19rpm. £270. P. & P. 30p. 
110rpm with pressed steel gear case (similar to above 
but slightly smaller). £270. P. & P. 30p. 

TALL PRICES 
INCLUDE V.A.T. 

Whilst we welcome official orders from established 
companies and Educational Departments, it is no 
longer practical to invoice goods under £5. Therefore 
please remit cash with orders below this amount. 

ELECTRO -TECH 315/317, EDG WARE ROAD, 
COMPONENTS LTD. LONDON, W2. 

Tel : '01 -723 5667 01-402 5580 

A V.C.O. by FHACHI 1Hz to 100kHz 
for £5.75 P. & P. 15p 

Size 2"L; 1 }" W; r H. 
Input 12 to 24V DC (not centre tapped) 

18V input giving 10 volt constant amplitude output 
Requires only a 1 meg ohm pot to tune entire range -or can 
be swept with a saw tooth input. 
Enormous possibilities- music; synthesizers; filters; com- 
munications; frequency modulation etc. 
Detailed application sheet with all purchases 

FHACHI RAMP MODULE FX21 
24 volt DC input for 18 volt sawtooth output. Requires only 
external capacitor and 100K ohm potentiometer to control 
frequency range up to 100kHz (eg 50 mfd electrolytic gives 
sweep of approx 1 cm per second). In or out sync capability. 

Price £5.75 P. & P. 15p 

FHACHI FILTER MODULE FX31 
Designed for use with VCO FX11 and RAMP FX21. This 
completes the 3 building blocks required for a basic low - 
frequency Spectrum) Analyser that covers 100Hz to 50kHz. 
The additional components required are discrete resistors 
and capacitors, etc. (No inductances or specialized com- 
ponents are needed). Price £13.00 P. & P. 30p. 
Fibre glass P.C, board to mount FX11, 21 and 31 ready 
drilled. Connection details and list of additional compo- 
nent required supplied with each order. £2.50 P. & P. 30p. 

LOW FREQUENCY WOBBULATOR 
Primary Intended for the alignment of AM Radios Communication Receivers: 
Filters. etc. In the range of 250 kHz to 5 MHz, but can be effectively used to 
30 MHz. Can be used with any general purpose oscilloscope. Requires 12V 
AC input. Three controls -RF level sweep width and frequency. Price L050 
A second model is available as above but which allows the range to be 
extended down in frequency to 20 kHz by the addition of external capacitors. 
Price £11.50. 
Both models are supplied connected for automatic 50 Hz sweeping. An 
external sweep voltage can be used instead. These units are encapsulated 
for additional reliability, with the exception of the controls (not eased not 
calibrated). 

I IirAomal.x 

PLEASE ADD V.A.T. AT 9% 
OPEN 0 a.m. to 9.30 p.m. ANY DAY 
cllaILTMSwo LTD 

7/9 ARTHUR ROAD. READING.BERKS. 
(near Tech. College) Tel.: Reading 502505 /90019 

700 

ALL PRICES INCLUDE VAT 

AERIAL MAST POLES. Approx. Sft. tin. high. 2in. dia. Interlocking ends . 

Minimum order 3. As new, £1.25 (each) P. & P. 40D each. 

AERIALS. As new. Whip Type l lft. £1 each. Collapsible type. P. & P. 200. 
New Bases for the above 75p. P. & P. 30v. 

PAIR OF 4 x 150A VALVES complete with bases ex -equip not tested . 

Good condition £3. P. & P. 30p. 

BARGAIN PARCELS 141b at £1.60 plus 35v D.D.; 281b at £3.00 plus 
57 1D D.D.; S61b at £4.95 plus Li '371 D.D. Contains pots. Res. Valves. Diodes, 
Tagboards. Chassis. Valveholders. etc. Good value save £££s. Lucky DIP 
Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E450 4/8/16 4VH. medium 
Persistance. green. Ideal scope tube. 

Also 7BP7. All unused as new. Price £2 post paid. 

TRANSISTOR BOARDS -consisting of transistors. diodes and resistors 
etc. Long leads. Good value 12 for £1.00 (min. order) P. & P. 30P. 
Quotations for quantity. 

OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in.. 21ín., 2in. 
mill amps, volta, amps. Mixed at the bargain price of £2.20 P. & P. 30p. 
minimum order of six. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft £I. p. & p. 
25p. 

AERIAL POLES 411 high 2" in diameter push -in type as new LI each D. & D. 
25p each minimum four. 
DLR No. 5 HEADPHONES -High impedance. Good condition £1.30 
postage paid. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE 
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS. 

A. H. THACKER & SONS. LTD. 
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, 

Staffs. 
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MAPLIX ELECTRONIC SUPPLIES 
ORGAN BUILDERS 

DIES ainone,et Ilit Wert Intent development LL organ 
circuitry. 

THE DM02 
13 Mn.trt 1'requtumlee on ONE tiny circuit boar,!. 

LOOK AT THESE AMAZING ADVANTAGES 
* 13 frequencies from CB to C9. lie Each frequency 
digitally derived from s SINGLE lt.f. waster oscillator. * Initial toning for the WHOLE GROAN: ONE. 
6 INFLE ADJUSTMENT- * Relative tuning NEVER 
DRIFTS 1 * External control alloue (netsnt tune -up 
to other maidens. * Outputs will directly Jrlre most 
types of dividers including the S AJ11O. * And each 
output tart oleo he used se a dIrect tone cornets. * Earl. 
bic DRPTIO AND RATE tremutant Optional extra. * tiold.plated ping!, edge connexion. * (bmplete 

fibre glass board (including tremulant It require) ONLY 
3.71n, x 4.6ín, * Very 10w Power nnneanrptinn- 

* -EXTREMELY ECONOMICAL 
PRICE. * Ready Meth, tested 
aid fully guaranteed. 
1130021 (with treruulanl) ONLY 
14.86. 

* S.a.e. Plcaee 
for full tre,hllleal 
detalle. 

Trade requirire 
D3102 fwllliout trernulsntl 112.26. reeltee: . 

8AJ110 7stage frequency divider In orne 14 pin DIL 
package. Bloc or nquara wave InPUt stiere. operation 
from Imoet arty type of master oscillator Including the 
n3IO2 (when 97 notes are neallabJO). Square wave 
outputs may We modified to saw -tooth by the a,lelltioo 
of a few competent.. 84J110; 12.46 each OR special 
Print for pack of 12: 694.00. 0...e. please ter data .beet. 

Keyboards: High rtila}ily miludeble tyl.r. 
Eloping iront 61 -note C to C 

8loping !rent 49Imte C to C 

Fist front 46 -Ilote 1 to E 

Contact Blocks 0112 (2 make contact.) 
Palladium earth bar tier outset length 

Beep Tabe rocker type not engraved (while. rt.l, 
grey or black) n Itb DPDT switch 
Owen pedal 10h log )rot 81teu 

116-50 

6148h 
11436 

19D 

15D 

4Op 

26.93 

-41- S6AME 
DAcY 

SER5VICE 

REVERBERATION UNIT DISCOUNTS! DISCOUNTS! 
Enhances the sound of any electronic musical instrument. 
Ready hollt spring line driver mode]e suitable for use Every elm. you spend over 42 (occluding VAT) you will 
w-Itb aliuoet any spring line 1524 receive some a!Eit Drscorat Youebera, one for ouch lull 
Too types of geeing firme nallablr: primal spout on gronde, two for each Idoli pound i! you cloud 

Short line 6405 weer 66 on goods. When you're collected over 25 vouchers 
Long line 87.60 send them to us with an order sud oe'll fino vita FREE 

S.a.e. plater 1nr detail, leaflet SIEN 24 COODB TO THE VALUE OF Lb, 

BASIC ORGAN CIRCUIT 
Leaflet MEO 61 elbows complete circuit tor baalt tupelo lyphoLlo organ. Rend only 16p for leaflet and .tart Betiding 
nowt REST EM RR R -when you hase null! fila organ you .Ill liter he able to use the 'suie top quality' component parts 
an the heals Of a large 4o0iei lusted instrument with ail the Iacllitiee you want. Watch our ads for details. 
Leaflet Pt E8 5.3 shows how to extend your RES 61 tuait oróat. to two keyboards with into more stops- Jnet send 60 

(stamp) with on a.a.e. and we n il arnd reu n copy, 

CAPACITORS 
But...I Jet ore 
Axial lend eleotmlytio 

Dill V Price 
1 63 
t6 09 

2-2 63 
3-3 66 
4765 
08 40 
6-8 01 

10 26 
10 63 
16 16 
16 40 
15 69 
22 10 
27 26 
22 63 
3$ 6 8 6D 
39 16 ep 
33 40 Op 
47 4 Sp 
47 10 Op 
47 25 6p 
47 40 69 
47 6S 6p 

ap 
Op 
ep 
OD 
Op 

Op 
OD 

Op 
ßD 
6p 
OD 

Op 
6p 
0D 

Mid 
68 
68 
68 

100 
100 
100 
100 
100 
1n0 
160 
160 
160 
loo 
220 
220 
220 
220 
220 
220 
530 
010 
890 
930 

V Frtrw 
636D 

14 Op 

60 14D 
l Bp 

10 Co 
26 6p 
40 Be 
63 16D 

RP BD 

10 Op 
26 ID 
40 Idp 
63 lOp 

4 SP 
10 Op 
fa ep 
26 14D 
4n 16p 
68 260 
4 Bp 

10 Sp 
16 14p 
63 g9D 

DI ht 
470 
470 
470 
470 
660 
600 
680 
MAO 

1000 
1000 
1000 
1000 
1000 
1600 
1600 
2200 
7200 
5000 
4100 

t' t'rlee 
6-3 8p 

10 14p 
25 18p 
40 26p 

6-S 14p 
18 16p 
25 p5p 
40 pSp 
4 14p 

10 l6p 
10 25D 
26 pgp 
a3 169 

10 259 
16 1181, 

6.3 25D 
10 28p 

6-3 230 
4 28p 

OMNIUM 
GATHERUM 

P1'3. 0 etc. battery till. dual min. 99 

PPl. S etc. battery clip separate per pair 6p 

Pair crocodile dips 1 red, 1 black insulated 
sleeve- 1011 

solder Multicore 22swg 10 metre* 250 

silicone green In special dispenser 20n.1. 44p 

lied neon 240V Panel mounting 233 

Lacing Cbrd BtrOng rayon core,! PVC 
25rn. 6lp 
Panel fume bolder. 20ennt 20p; it" 41p 

Transformers 
1,1700 min. output trecsfnrener Iri- 1.2k 0 
Bec. 6 L1200mW hop 

Bub -min. Males. Transformer 
6.0.OV 100mA 053 

12.0 -12V SOmA OSp 
Elzeatoltl approx. 30 x 27 a 20umm. 

Min. Mains Transformer (size: 48 X. 31 er 

38mm) 0 -12V 260mA, 0.12V 260rnA 11.80 

Mains transformer MT3AT 
Pet. 200.220.240V. Bec. 12.13.20.24.30 V 2A 

f381 
Maine Transformer MT200AT 
l'rl. 200- 220.2.10V, Bec. 0- 10-20V lA, 
0.15.20E lA 13.08 

RIES CATALOGUE 25P 
Our O6 page catalogue lies over 20 pages 
showing connexion details and data foc ur 
complete range of tranststora, diode.. 1.Cue 
rte. + Over 100 Photograplla 4- Orer 100 
line drawing.. Seeing exactly what you're 
buying bakes Ordering no 0x611 

PLUGS AND SOCKETS 

)4111) 0 ¡lip 

DIN PLODS MAIlr1 1100 8 any ckaeal. 
It pin (I flat) Hp 2380 8 pin 1.5.1 soekrt Op 
3 vin Op chamois plug with 
4 pin, 6 pin A line .errket. Per 
1180 ° >, 6 Pin E pals 2011 

12400), 6 pin 1op SA 2100 S pin 6t 
chiais ping g0p 
e A 1062 Lb,e market 

DIN Beckett Ion above 26p 
2 Din OP PACE 
3 pin. 4 plu, 6 pin MCMURDO Std. r nom, Ding 
A 1180 °), 0 Pin S APB 0 may chacal. Plastic 15p 
(240 °), 7p. 6 pin Sp plug 52p Screened alp 

PEONO 
Plug Plaellu 
Ylug acreenr.tl 
Charola e beet 

120 
4p 

11.1. 1" .!riel, plug 
Pleatic 103 
Bererued SOD 

Open mono socket 
1" 101I: Moulded 
mono socket 1" with 
2 break contacts 
146; Moulded eteree 
eocknl 1" with it 
break oobLact 18p: 
3.5nrm, plug plastle 
OD: eureebed 15p; 
open socket Bp. 

WE KNOW YOU NEED 
1T! 

The MEB 1074 Catalogue 
in STACKED with dOnens 
of teuelding new lines. 
BR1MMINO OYER with 

clear ulu.traticoe 
nod detailed data. 
E'RE WAITING 

TO RUSH YOU 
A COPY. 

You'll be IMPRESSED 
with our POST FREE 
ordering ayet am, RE- 
CITED by our BIG 
VALUE dlnmunt voucb- 

STAOOERED by our o 

UNBEATABLE speed f 
. erviee. Take the brat 

ROWep 
Loomis real service 

Bend ONLY 26p 
for our heautlfulLy 
produced catalogue and 
Isere the rest to net 

POTENTIOMETERS 
Rotary rnlolattire rarbou track ; o ru t Ile. 

Bangle gang Lin or Log 
6k, 10k. 2,21. 50k. 100k. 250k, 
5001r, 131, 25-tadd lk Lint 10P 

Single gang with DP switch 
250V 7A Log or 1,111 Mc lO 
'!M as abero 333 

Dual ga 
(Stereo) without 
twitch Log., Lib 
6k to 2M an 
It tore 403. 

PRESETS 
Submiuialure 0-1W ',en or liorlr. loi). 200. 590, il, ?Pk, 111, 
10k. 25k. 60k, 1001c, 250k, 100k, JAI 0p 

NE555V 69p 8 -pin D[! 

RESISTORS 
Carbon Film 5W 5% 1 R to 1M; 189! 1-251 to 103E Pill 
Carbon Pllin 9E 5 °.4 10 la 100; 10% 1.261 to 10M Ell 
Carbon Film OW 1% 11 1) to 5100 E12 le E24 
Carbon Riley 1W 0% 101) to 10M Ell 
Metal Oxide W 2% 1011 to 1M F.113 1124 
WsrewO ind 2 {W 10% 022010 ns W O.4701mr4' 1112 
Wlrewound 21W 6% bolero to 270ohme Fil 

1p 
10 
]p 

alp 
4p 

120 

E12 ,slues 10. 12. 15,10, 22, 27. 35, 3p. 47, IC, 6% 02 and decade. 
F29 valued 11, 13, le, 20, 24, 30, 36, 43, 61, 62. 7E4 91 and decades 

VAT Please add 8% 
to the (final total. 

LINEARS 
CA3046 69p 

LE00410. 1090 (TOO). PET lip Op AMP Z4-hop 

L312013.. 8 -pin D]L. Op Amp 

liC,l Ór. 14 -pin DIL. PU Stereo Decoder Pei wits 
01-19D 

beetled) . 28-16p 
MPC6040. electronic attenuatur 89D 

3fFC6010, 8 -pin bnoe. 1W Audio Power AMP 11 -lip 
hIPC4000E 1 watt Audio Amin H3 
NEO66V. 8 -pin DIL, Precieloe Timer 

64 4H8s 
NE6610. LBpin OIL. Pewee Locked loop 

8034025 Amplifier /Multiplier 61.609 

601493D. 14 -Pin DIL Four Quadrant Analogue NOW 
Plier 

2 to 12V Voltage Regulator )tA723C. TOp 1T03 }, g. 
6tA723C. 14pl n DIL. 2 l0 37Y Voltage Repdatur 
8A7410. 8 -pin DIL. Op Arerp 
f411611', 14 -pin DIL. Op Amp 

104748C. 8 ptnnDIL. Op AmPp 
Amp 

Zß414, TO5. Tß6' Rad/0 
FIJI data, pin connexion., etc., on nearly all types haled In our 
catalogne. frise 25p 

12 700 
7Bp 
75p 
alp 
I5D 

Ch -06p 
lop 

6180D 

SW, TC'NES 
Rotary with aellnerahle atop l pule 2 to 12 way; 2 pule 2 to 6 

way; 3 pole 2 to 4 war 4 pole 2 nr 3 was-. m:telr 36p. 
Mahne rotary DPRT 260V 2A 20p 

Ate Posh to make 
non -locking 
14p 

Toggle 260V 1-24 
with Oi4)Ogi' 

torei:' togglle ewltcheaminla- piate Shp. 

SrDT L-5A 204V AC 64p 
I mill DPDT 1 -6A 340V AC 76p ilmlfd slide Beh- DPDT SA 240 AC 770 

miniature Pour Pole DT SA 240V AC 

DPDT Ps tr 2187 

i 
1 

Past & packing FREE in U.K. Orders and enquiries for catalogues to MAPLIN 

(15p handling charge on orders under fi.) ELECTRONIC SUPPLIES, P.O- Box 3, Rayleigh+ 

First clam lost pre -luùd envelope supplied free tut b every order. Ess eX- PHONE SOUTHEND (0702) 
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CHIPS UNLI V ITED! 

WE have, from time to time, taken a peep at the pocket 
calculator market. It has been currently estimated 
that the world -wide production of chips for elec- 

tronic calculators for 1974 will be of the order of 28 million 
units. This exploding market is one of the few fields in 
which prices are constantly dropping. If the present growth 
rate continues, it is estimated that there will be an elec- 
tronic calculator shortage within two years! 

There exists a veritable jungle in both price and selection. 
The prolific arrays of pocket calculators that are available 
to the consumer that dominate the windows and counters 
of our local high street shops are indeed bewildering. 
There appears to be a greater variety of pocket calculators 
than transistor radios! 

A price war has emerged amongst major manufacturers - 
prices being slashed overnight and indeed putting many 
retail distributors and 'special offer' organisations on the 
spot! A recent overnight price reduction by a major manu- 
facturer caused considerable embarrassment to many of 
his trade and retail outlets. This sort of fiasco is being 
repeated over and over again. Where will it all end? 

One enterprising calculator manufacturer determined to 
display his 'chips' to members of the public has opened 
up a 'mobile shop' at a London main line railway station. 
By all reports, he is doing fantastic business. 

What of the 'domestic' pocket calculator? Rumour has It 
that a basic calculator especially designed for the house- 
wife may be launched. If so, this could be just the thing for 
calculating and analysing those shopping expeditions to 
the supermarket. The shopper would be able to check his 
totals at any time and at the till check -out point. I can 
foresee many red -faced supermarket managers attempting 
to explain away the differences that may occur between 
store and customer calculated totals. 

The pocket 'memory' calculator with its inherent potential 
as a pocket computer, with the ability to recall stored 
information at the press of a button could be just around 
the corner! 

What of the future? The pocket calculator could become 
as prolific as the ball -pen -a must for everyone. 

However, the pessimists (optimists, if you prefer) are 
chanting 'Beware, Big Chip is watching you!' (shades of 
1984). They could however be forecasting our future. 

There is no doubt that the calculator chip has, in many 
ways, dramatically changed our whole way of life. The 
question is: are we all in the hands of the Big Chip? 

LIONEL E. HOWES- Editor. 

We're off to a good start in the New Year with 
our three part series on Model Control by Radio 
and we tell you how to get your licence for this 
most interesting of hobbies. Do you sometimes 
wish you had a small audio amplifier around for 
testing purposes? Our 2 watt IC audio amplifier 
will fill the bill. The Special Pre -publication 
Book Offer ought to appeal to many of our 
readers for all the useful information contained 
in Radio Servicing Pocket Book, a new 3rd 
edition. Finally, you won't want to miss the 
fourth and final part of the PW Buyers' Guide 
1974/75. All in the January issue of Practical 
Wireless. 

702 

NEWS... 
From Partridge . . . 

N ever increasing number 
of people are living in 
space restricted environ- 

ments. Either through sheer lack 
of external facilities for the 
erection of aerials, the inability 
to receive radio signals inside 
ferro concrete walls, or the 
existence of local government 
legislation preventing the use of 
outdoor space for aerials, there 
are ever growing numbers of frus- 
trated readers unable to pursue 
their hobby of Amateur Radio or 
Short Wave Listening. 

For many years now Partridge 
Electronics Ltd., of Broadstairs, 
Kent have specialised in equip- 
ment designed to overcome this 
problem. Five years ago they pub- 
lished a reproduction of a World 
Record Certificate awarded to 
American Radio Amateur W6TYP. 
This was achieved by Mr. Art 
Child of San Francisco using the 
Partridge system operated from 
a hotel room at the foot of San 
Francisco's famous Nob Hill. 

Partridge have now developed 
a device known as A.G.T.U., an 
Aerial Tuning Unit which also 
incorporates an Artificial Earth 
(or ground). This overcomes the 
only remaining problem of the 
high -rise apartment or flat dwel- 
ler having no access at all to 
natural earth. 

ON THE COVER... 

PW's MINIATURE 
SCREWDRIVER 
Don't despise this very 
useful workshop aid be- 
cause it seems to be so 
small! How many times 
have you found that your 
'small' screwdriver is just 
too wide or too thick for 
the grubscrew in a knob or 
the adjusting slot in a 
subminiature potentio- 
meter?? The more you 
use it the more uses you 
will find for our little pre- 
sent! 
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NEWS... NEWS... NEWS... 
Harrogate Fair 

AUDIO '74 or the Northern 
International High Fidelity 
Festival at Harrogate was 

the biggest and best -attended 
ever. In 1970 there were only 50 
exhibitors. 1972 saw 70 firms 
exhibiting their wares and this 
year over 90 companies decided 
to show their faces. 

Over the last couple of years, 
there has been a marked increase 
in the amount of quadraphonic 
equipment on show. It is a 
pity that there seems to be little 
or no agreement on the kind 
of system to be favoured for 
quadraphonic reproduction. 

We hope to include a short 
report on "Audio '74" in a future 
issue. 

BBC tape deal 
ACONTRACT to supply the 

BBC with more than 
100,000 reels of TS Scotch 

262 recording tape for stereo 
broadcasting has been awarded to 
3M United Kingdom. 

The contract, which is due to 
run until next June, is in addition 
to the 70,000 reels supplied to 
the BBC last year after close 
liaison between the Corporation's 
sound engineers and technicians 
from 3M's magnetic tape facilities 
at Gorseinon, near Swansea, and 
Caserta in Italy. 

BEAB approval list 

T HIS list covers the first 
category of audio products 
in the BEAB Approval 

Scheme which have successfully 
met the requirements of the 
British Safety Standard BS.415: 
1972. 

Decca Radio & Television with 
the Decca D5623, ITT Consumer 
Products Ltd. (ITT KP 820, KP 
821, KA 1026, and RGD PA 30, 
P 83). Pye Limited (Pye 5000 
and Invicta 8040). Sony (UK) 
Limited (Sony HMW -20). Rank 
Radio International Ltd. (Bush 
A 1005, A 1016, BS 3013, Dansette 
A 4005, A 4016, and Murphy 
MS 3014). Thorn Consumer Elec- 
tronics Ltd. (HMV 2046, Ferguson 
3047, Marconiphone 4047, 4049, 
Ultra 6046, 6048. 

Computer club 
NOW moving into its second 

year of existence the 
Amateur Computer Club of 

Basildon, Essex has now formu- 
lised its activities into a constitu- 
tion and elected officers for the 
year. 

The club now has a firm 
membership of over 200 with a 
regular newsletter forming the 
nucleus of the club. 

After two Annual General 
Meetings in London and commit- 
tee meetings the start of a club 
activity schedule has emerged. 
The first of which was an open 
afternoon on the 25th May, 1974, 
at the Galdor Centre, 52 Brighton 
Road, Surbiton, Surrey. 

The people at the Galdor 
Centre own and run an ICL 1301A 
computer (1960 vintage) which 
they have installed and made 
working to provide them and simi- 
larly interested persons with com- 
puter time at "materials only" 
cost. 

Further activities are being 
arranged and will be announced 
in the newsletter which has also 
provided a unique forum for the 
airing of ideas and introducing 
basic principles to the beginner. 

Articles in the newsletter have 
covered transistor working, design 
and operation of a digital core 
store, digital computer elements. 
computer software, software 
routines, descriptions of various 
computer systems both working 
and under design /development, 
news information items and com- 
puter games! 

Club members are contributing 
articles to the newsletter result- 
ing in some cross fertilisation of 
ideas among the members, which 
is one of the most important 
objectives of the club. 

New members and ideas are 
very welcome, membership is 
£1.00 per year (that includes the 
near monthly newsletter) and 
applications should be directed 
to Mike Lord, 7, Dordells, Basil- 
don, Essex. 

Heathrow computer 
CABLE and Wireless Ltd. 

have installed a new com- 
puter -based departure con- 

trol system for airline passengers 
at London Airport. Japan Air 
Lines will use the system named 
"Lopac" which has been jointly 
developed by C & W and 
Scientific Control Systems Ltd. 

Apart from speeding passen- 
gers' baggage check -in procedure, 
the system also allows ' for 
productivity expansion. 

Lopac, incidentally, stands for 
Load Optimisation and Passenger 
Acceptance Control. 

PW TOOL KIT OFFER 

We apologise to our readers for 
the delay in dealing with their 
orders. The overwhelming de- 
mand created problems with 
delivery. If any readers have 
not received their tool kits, or 
a suitable alternative, would 
they kindly contact the Editor. 

Javelin move 
JAVELIN Electronics have 

closed down their City offices 
and moved to Javelin House, 

Second Way, Exhibition Grounds, 
Wembley, Middlesex HA9 OUA. 
(01- 903 -6821). 

The new building contains the 
service department, a dealers' 
advice centre and a customer 
relations department. 

Sansui 4- channel 
THE sponsors of the "QS" 4- 

channel system, Sansui, are 
making moves to persuade 

artists in the UK to record 
material using their system. 

The "QS" regular matrix 
system has been accepted by the 
American and Japanese Record- 
ing Industries Associations and 
over 20 record manufacturers are 
producing software in the 
system. 

It has been stated that at least 
one commercial radio station in 
the United Kingdom is thinking 
of using "QS" which has now 
been adopted by all f.m. stations 
in Japan. 
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SPECIAL 
PRODUCT 
REPORT 

c 

iI[ OUR 
CAR RADIO KIT 

I MUST confess from the start that I am not entirely un- 
familiar with the RT -VC car radio having bought an earlier 
version some time ago. I spent a couple of evenings leisurely 
soldering the bits and pieces to the printed circuit board 
and putting the thing together, following the instructions 
most meticulously. On connecting it up to a 12 volt battery 
in the workshop the radio worked first time and with a 
tweak of the oscillator capacitor the calibration was done. 

The set soon disappeared into the innards of my 
daughter's Triumph, Herald. I was about to say 'never to 
be seen or heard of again' but that would be patently untrue 
since the radio is simple but elegant in appearance and can 
certainly be heard! Subsequently, the set came out for a 
further fiddle on the oscillator trimmer to enable London's 
Capital Radio to be tuned in right at the low frequency end 
of the medium wave band. A big improvement on the side - 
band splash that had been tolerated up to then! 

This latest Tourist Two car radio kit has taken all the fun 
out of the home construction of kits and one would be hard 
pushed to say, with a clear conscience, that 'I made it 
myself'_ Admittedly the earlier version of the PCB had a 
few components plus the audio IC already soldered in 
position but I suspect that RT -VC did this so that they could 
say 'look at our soldering ... now you do the same'. In 
fact, they insisted that the constructor's soldering was as 
good as theirs before accepting back any kits for servicing 
or checking ... and quite rightly so. 

Now, alas, the PCB comes completely assembled and the 
soldering iron remains cold and unwanted! A pair of long 
nosed pliers and a small screwdriver are all the tools re- 
quired with this new kit and the remaining assembly work 
is child's play. In the words of RT -VC 'the kit can be as- 
sembled in less than two hours by anyone who has the 
ability to wire a normal household three pin plug'. 

Assembly 
The assembly instructions are extremely detailed and i 

cannot think of any point that would arise that isn't dealt 
with already. RT -VC's guarantee says 'If, after receiving your 
Tourist kit, you feel that its construction is not within your' 
capabilities we will refund you the full price of the goods, 
less post and packing, upon the return of all parts supplied 
on the condition that no constructional work been attempted 
and all parts are received in the same condition as 
dispatched'. I hope that the formidable appearance of the 
assembly instructions, fault -finding guide, installation 
instructions and six annotated photographs will not have 
the opposite effect and frighten off the prospective 
constructor I 
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Having completed the assembly you will want to know the 
polarity of your car's electrical system. If it is negative earth 
then the set is ready to go but if it is a positive earth then 
you have to change over two of the push -on tag connectors. 
Not very difficult! Should you decide ever to transfer the 
radio to a car of opposite polarity the change back can be 
made more quickly than it takes to tell. 

Installation 
RT -VC recommend a check -out of the set with the car 

battery before final installation in the car. Calibration takes 
a moment and the aerial trimmer is adjusted using the 
aerial that is to be fitted to the car. If all is well, and I'd be 
surprised if it wasn't, installation can now begin. RT -TV's 
instructions on this aspect are, again, as complete as they 

SPECIFICATION 

Tuning Range:- Medium Waves 185 to 555m (1620 
to 540kHz) 
Long Waves 1153 to 2000m (260 to 
150kHz) 

Sensitivity:- Better than 150 at 1MHz 

Output:- 4 watts to 4 ohm speaker 

Controls:- Push- buttons (4 MW 1 LW), 
manual tuning control, volume/ 
on -off 

Dimensions : - 7" wide 2" high 4j deep approx. 

The supply voltage is nominally 12 volts. The polarity, 
relative to the case, can be changed over internally 
simply by reversing two push -on tags. The circuit is 
protected by an internal fuse and a VDR (voltage 
dependent resistor) against static discharge. 

Prices:- Car Radio Kit £7.70 +55p P /P. Speaker, 
including baffle and fixing strip £1.65 ß23p P /P. 
Car Aerial, fully retractable and locking £1.37 -I-20p 
P /P. 

Radio and TV Components (Acton) Ltd., 21 High 
Street, Acton, London, W3 6NG 
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The contents of your kit will look like 
this, left. Between the metal casing is 
the permeability tuning unit and 
pushbutton assembly. Bottom right 
shows the complete PCS which Is 
fully tested before despatch. 

if the simple Instructions are 
followed the almost finished set 
should look like that In the photo- 
graph below. Only the dial, escut- 
cheon and knobs remain to be fitted 
plus the cover. 

can be and cover every contingency. There is one point here 
that might be stressed. If you use the aerial available trom 
RT -VC the feeder is about 4' 6 long and the aerial trimmer 
works perfectly, peaking signals as it should do, when the 
overall performance is excellent. However, if you need to 

fit the aerial to the car in such a position that requires the 
feeder to be extended then this must be done using a 

special extension lead otherwise performance will definitely 
be impaired. Using Ordinary coaxial cable just will not work. 
This point is fully covered in the instructions. 

Apart from the manual tuning over both bands, four of the 
push -buttons can be set very easily to any desired stations 
on the MW band, the fifth push- button selecting a station on 
the LW band, usually BBC Radio 2, the band change being 
automatically effected by the action of the push -button. 
If for some strange reason, the set does not work at all, 
or unsatisfactorily, then the Fault Finding Guide will come 
to your aid and the answer found very quickly. 

interference 
Having completed the installation and tested the radio to 

your satisfaction there is a chance that you will suffer a 

slight set -back when starting the car, because of inter- 

ference to the radio from the various bits of electrical 
equipment. Generally, unless the car is a real old 'banger', 
normal suppression capacitors and oth'er devices will be 
fitted to the car already and little trouble will arise. However, 
this matter is dealt with fully in the notes and if the logical 
sequence of checking is followed a rapid Solution will be 

found. 

Conclusions 
A very well designed kit with all the bugs ironed out long 

ago. Being a bit of a fiddler myself I would have liked the 
oscillator and aerial trimmer capacitors to be accessible 
from the outside of the case when the radio is installed in 

the car. I compromised by very carefully marking out and 
drilling two holes in the top cover of the case above the 
trimmers, sticking a bit of Sellotape over the holes when I 

had done fiddling. I wouldn't expect RT -VC to do anything 
about this point but l thought I'd mention it, got to complain 
about something! 

Finally, J don't know how RT -VC do it at the price but I 

understand it Is due to the purchasing in volume of proven 
components and direct retail sales. Certainly they are not 
contributing to the present inflationary movement! 
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INEXPENSIVI 

CAPACITY 

fF 

TEST gear is often conspicuous by its absence 
from the amateur's workshop, possibly 
because such equipment can be expensive to 

buy but, more likely, because it is not a justifiable 
outlay considering the relatively few occasions on 
which it would be used. 

The Capacity bridge described here is very cheap 
to make, will measure capacities from as low as 
2pF and up to about 10µF and will be found to be 
quite adequate for general workshop use. Over a 
period the constructor manages to collect unto 
himself a quantity of capacitors that have had their 
markings removed in one way or another. This 
bridge will enable them to be measured, checked 
and used again. Incidentally, it is a very wise man 
who checks the value of every component before 
using it, regardless of colour code or marking, 
saving a lot of time and temper. 

It is not everyone who has good eyesight and 
even slight colour blindness can cause confusion 
with colour coded components, generally with blues, 
browns and greens, which can lead to wrong values 
of resistors and capacitors being fitted to PCBs etc. 
This bridge will eliminate any such problems 
especially if it is used as a matter of routine. 

The dial is simple and easily calibrated and used 
in conjunction with a four step multiplier switch. 
The consumption of the bridge is very low and the 
internal 9 volt battery will last a very long time. 

DESIGN 
As you may have guessed, a bridge circuit is used, 

what else! and was last seen in the Take 20 series 

Fig. 2; Co mpkfc circuit at the capa- 
cly brOd9e derived from the basic 
cirrvtt of Fig. r. Other types of tran- 
sistor such as 8C109.8049, 8CY69 
Can be used if dire note is Wen of 
lead -out ronraeriicvas. 
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ERIC DOWDESWELL G4AR 

Fig, r: This rhrWlt lilef #iTapx 
how the CU1i4Ctor toad relis - 
1« at 41s suai* ckSchltigot 11w 

used as part of a rapacity 
rneisuring bridge. 

in this magazine. In essence, the collector load 
resistor of the second transistor of an audio 
oscillator forms two sides of the bridge, Fig. 1, and, 
in practice, is a potentiometer. The other two sides 
of the bridge comprise a capacitor Cs of known 
value and Cx, the capacitor under test. If these 
capacitors have the same value then, for the bridge 
to balance, RI will equal R2. A detecting device 
'D' placed across the bridge will indicate a null in 
the audio tone under these conditions. If Cx is any 
other value then the bridge is unbalanced and 'D' 
will indicate this. Balance can be restored if the 
ratio of RI/2 is adjusted to have the same ratio 
as Cs /Cx. 

In the practical circuit, Fig. 2, Cs is in the form 
of a four position multiplier switch with capacitors 
of 100pF, 1000pF, 0.01µF and 0.1µF all of close 
tolerance, the switch being marked xl, x10, x100 

R1 R2 R3 
10k 1M 1M 

VR1 
10k 

C1 C2 

1000pF 1000pF 

Tr1 Tr2 
2N2926G 2N2926G 

10 02441 

Crystal i earphone 

13 1415 16 
100 1000 0.01 0.1yF 

F pF yF 
x10 x100 

x11 x1000 

Red Black 
o O 

Test 'C' 

S1 

eis col 

2N2926G 

S2 

i 
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M this enwefe riew CV ttre brid{te the 
capacitors aai been morel away f,'orn 
the snitch Sr t show thFr rirru,t 

and x1000. The capacitor under test is connected to 
the two terminals. Transistors Tr1 and Tr2 form a 

multivibrator circuit running at about !kHz but the 
actual frequency is not of any great importance. 

The detector is asimply crystal earphone of very 
high impedance, this factor contributing very 
significantly to the excellent performance of the 
bridge, the minimal damping imposed by the ear- 
phone providing a deep sharp null at balance. 

CONSTRUCTION 
The bridge is housed in a heavy plastic box with 

all the components mounted on an aluminium panel. 
The oscillator components, with the exception of the 
potentiometer VRI, are assembled on a small piece 
of Veroboard as in Fig. 3. The bottom rail of the 
board is soldered to a tag bolted to the panel, provid- 
ing adequate support for the board. 

VR1 

C3.4 5.6 connected between 
top rail and Si 

Test C' 
terminal 

and VR1 

IAM 02161 

Fig. 3: Components comprising the audio oscillator are mounted on 
Veroboard as shown above. 

The test terminals are spring loaded, their 
soldering tags passing through 38in. holes drilled 
in the panel. The holes are purposely large to 
reduce self capacity. An alternative might be to use 
feedthrough insulators terminated on top of the 
panel with miniature crocodile clips on stiff leads. 
Whatever arrangement is used it is essential that 
a capacitor can be connected to the bridge and 
removed again very easily. 

The potentiometer is a very ordinary linear 
carbon one with a plastic spindle, which, again, 
reduces self capacity but one with a metal spindle 
would probably work just as well. The dial was 
made from a disc of card held under the potentio- 
meter fixing nut together with a pointer knob of 
such a size as to allow a single range of calibration 
figures to be marked on the dial. The dial is marked 
in the `preferred' range of values corresponding to 
the standard markings on capacitors. 

The crystal earphone is wired directly into the 
circuit, which again helps to reduce capacity. A 
combined phone jack and on /off switch was contem- 
plated but a switch and isolated jack could not be 
found. If any doubt exists as to whether an earpiece 
is crystal or magnetic it can be checked with an 
ohmmeter. A magnetic one will show very low 
resistance whereas a crystal one will show, effectively, 
an open circuit. Just to make sure that you havn't got 
an open circuited magnetic earphone put it in the 
ear and check again with the meter when clicks 
should be heard even though the meter indicates an 
open circuit. 

The multiplier switch used here is a miniature 
ceramic one but the more common plastic or 
paxolin wafer type will suffice. However, if the 
switch chosen has been used before it must be very 
thoroughly cleaned before using it in this bridge, for 
reasons which will be noted later. The standard 
capacitors C3 to C6 are wired directly between the 
switch tags and the top 9 volt rail on the circuit 
board. If a standard size switch is used it will be 
necessary to move the board down from the position 
shown in the prototype. It is a good idea anyway, 
with any project, to shuffle the components around 
for best positioning before drilling panels etc. 

CALIBRATION 
After the small amount of wiring is completed 

and checked, fit the PP3 battery and switch on when 
the audio tone should be heard in the earphone. 
The volume., should be adjustable from maximum 
to zero using the potentiometer. Adjust the position 
of the knob on the potentiometer spindle so that 
the ends of its travel are positioned as shown in 
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the photograph of the bridge. Mark these positions 
on the dial with a sharp pencil. With the multiplier 
switch on xl a null should be found near the top 
of the dia!, if the potentiometer has been wired as 
shown in Fig. 2. This represents the zero position 
of the bridge without any external test capacitor. 
Mark this point on the dial. 

Close -up of the dial of the bridge. Note that the limits of travel of the 
potentiometer are also marked. 

With a 100pF 1 
%Q capacitor connected to the 

terminals and multiplier on xl find a new null at 
about mid position on the dial, then mark it. Turn 
multiplier to x10 and locate null not far inside the 0 
mark. This is marked 10. Note that we have been 
able to find two points on the dial for one capacitor, 
using the multiplier. This feature can be used to 
cross check dial readings. 

Change the test capacitor for one of 100pF 1% 
and mark the null at the bottom end of the dial. 
Switching to x10 should locate the null at the 100 
point, already marked. The remainder of the cal - 
bration is done using 1% or 2% capacitors in the 
preferred range of 120, 150, 180, 220, 270, 330, 390, 
470, 560, 680 and 820pF. The xl multiplier is used 
to mark the remaining points between 100 and 
1000pF and x10 for the points between 10 and 100pF. 

TOLERANCES 
For a general purpose bridge the cheaper 5% 

tolerance capacitors are quite adequate for calibra- 
tion purposes but instead of having to buy the 
thirteen preferred values it is possible to make da 
with eight only, the missing values being obtained 
by paralleling certain capacitors as shown in the 
Table. There are probably other combinations 
possible by connecting capacitors in series or even 
series parallel! 

The calibration can be completed with a fine ball 
point pen or a more fancy dial constructed, as 
shown in the photograph. As the end points of the 
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potentiometer travel have been marked the dial 
can be removed for finishing or copying and then 
replaced without losing calibration. 

CALIBRATION CAPACITORS 1pF) 

100 
120 
150 
180 

220 
270` 
330* 
390 

1000 

470 
560' 
680* 
820 

The capacitors marked may be obtained by connec- 
ting other values in parallel, as follows: 

270 120 + 150 330 150 4- 180 
390 220 4- 180 560 220 _ 180 150 

680 220 180 r 150 4 120 

EXTENDING RANGE 
As shown, the maximum capacity indicated ou the 

dial is 1000 x 1000pF or 111F but it was later found 
possible to extend this range to 10pF enabling 
small value electrolytic capacitors to be checked, 
although it should be remarked that there is no 
polarising voltage applied to the capacitor under 
test. Nevertheless the bridge lias been found very 
useful for this purpose. 

The accuracy of this extension to 10pF will depend 
upon the accuracy of a ll.F capacitor that is required 
for calibration. Again, a 5% tolerance will do as a 
1% capacitor of this value is rather expensive. 
Connect across the test terminals and locate a null 
near to the bottom end of the travel, past the 1000 
mark. The multiplier should be on x1000. The point 
can be marked lOnF for simplicity. Only two or 
three intermediate points are required such as 2200, 
4700 and 6800. 

IN USE 
Normally the null will be very deep and sharp. 

In my own case, the audio tone actually disappears 
at the null point and I generally consider my hearing 

* CQ111pÓllellts list 

Resistors 
R1 10kfl10 %# or }W R213 1M.tl10% } or 3W 
VR1 10kí2 linear carbon potentiometer. See text 

Capacitors 
Cl 1000pF 10% 
C2 1000pF 10% 
C3 100pF 1% SM 
C4 1000pF 1°/, SM 

C5 0.011.4F1 %SMor 
Polystyrene 

CG 0.1 F 1 % Poly - 
styren e 

C7 1001,F 16V electrolytic 
Calibration Capacitors: --see text and table 

Miscellaneous 
Tr112 2N2926G. Crystal earphone. Battery 9V PP3, 
battery clips. On(off switch. Veroboard 0.15in, 
matrix, approx. 21 x 1 }in. Knob and dial. Terminals 
(2), Case and panel 5 x 2} x 11in. deep (Stella 99 
series, from E. R. Nicholls 46 Lowfield Rd., Stock- 
port, Cheshire.) S1, Single pote 4 -way wafer switch. 
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to be better than average. If the null is not deep and 
seems to be undefined then the capacitor is probably 
leaky although it may be of the order of a few 
megohms. The effect can be simulated by connecting 
a high value resistor across a known good capacitor 
and resting the combination on the bridge. The 
lower the resistance the poorer will be the null. In 
the long run it is better to destroy such leaky 
capacitors at the time of testing rather than to 
leave them around to be used in equipment where 
the leakage might prove highly detrimental to the 
operation of a circuit. 

AUDIO OSCILLATOR 
The bridge can also be used as a source of audio 

tone for testing amplifiers and suchlike, the output 
being taken from the test terminals and adjustable 
from zero to maximum output with the potentiometer. 
The waveform is very rough, of course, coming from 
a multivibratur but quite adequate for general audio 
testing. If a Morse key is connected across the on /off 
swift h the unit can be used as a Morse code practice 
set. A second crystal earpiece can be connected 
across the test terminals and, if two keys are 
connected in paraJlel, two -way simulated signalling 
will be possible. 
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P©ONE R E 

TELEVISION 

IN THE 
DECEMBER ISSUE 

SIGNAL STRENGTH METER 
Correct aerial alignment is important if bright,' 
sharp pictures free from blurring due to multipath 
reception, stably synchronised and with accurate 
grain -tree colour are to be achieved. This is 
difficult without a signal strength meter since the 
receiver's a.g.c. system will hide signal strength 
variations -quite apart from the physical problems. 
The TV signal strength meter described is por- 
table and can be used to ensure that any u,h.f, TV 
aerial is aligned for optimum reception: it is 
equally useful in local and fringe areas. Features 
include varicap tuning, three gain ranges and a 

unique indicator of vision carrier reception by 
means of a light- emitting diode. Construction is 

easy since a ready -made surplus i.f. strip is used. 

DECODER FAULT.FINDING 
Colour receiver decoders are gene-ally reliable but 
when they do give trouble fault -finding can be a 

headache. In "Practical Decoder Fault Finding" 
in this issue a number of useful hints and tips 
based on practical experience are given together 
with guidance on the logical approach to tracing 
faults. 

SELFCONVERGING COLOUR C.R.T.s 
The next generation of colour sets already 
beginning to appear on the market -will be fitted 
with self- converging art/deflection yoke systems. 
How these operate, with particular reference to 
the Mitsubishi SSS tube, will be described. 

SERVICING TELEVISION RECEIVERS 
The Baird/Radio Rentals 660, 670 and 680 series of 
TV receivers and their faults will be described by 
Les Lawry- Johns. 

PLUS ALL THE REGULAR FEATURES 

_ e_.__.rir trm. _ _M___ 

(Name of Newsagent) 

Please reserveldefiver the DECEMBER issue of t 
TELEVISION (25p) and continue every month until 
further notice. 

NAME ... 

ADDRESS 

L youP__ 

t 

i 
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MEASUREMENT 
IT never ceases to amaze me that 
measurement in electronics gets 
more and more sophisticated as 
every day passes. On reflection this 
must be so because as the very latest 
devices are born, some means must 
be to hand with which to measure, 
accurately, their performance. At the 
recent International Microwave Ex- 
hibition at Montreux, for example, 
there were switches shown which 
could switch at 26GHz- that's twenty - 
six thousand million times every 
second! I might add that the man on 
the stand eagerly told me, "... and of 
course we're working on higher 
frequencies right now ". 

While frequency must be measured 
accurately, what about time? Latest 
to come to my attention is a time 
interval counter which is soon to be 
launched in America. The amazing 
thing about this one is that it has a 

resolution of 100 Femtoseconds. If 
you are not impressed then let me 
add that a Femtosecond is 0.001 of a 
picosecond and a picosecond is one 
millionth of a microsecond which, of 
course, is one millionth of the com- 
mon or garden everyday household 
second. For the technical /boffin types 
it's 10 -15 seconds. Just think if every 
Amateur radio station had one of 
these, it could tell its transmission 
frequency to a fraction of a cycle 
even at v.h.f. 

TIMED CALCULATION 
Electronic calculators and digital 

wrist watches always create interest 
but now I really have heard it all. The 
ultimate is about to be launched onto 
the market, something that will 
satisfy even the most pedantic of 
tiros. It's a digital wrist watch and 
calculator combined! The calculator 
part has a nine digit readout and 
offers forty functions. When it's not 
used as a calculator it functions as a 
digital watch. There are only 20 but- 
tons on the calculator and here the 
designers have introduced a very 
crafty dodge. 

Although only twenty buttons are 
employed (because of space con- 
siderations) there's a "shift key" 
which, when activated, gives the 
twenty buttons other functions thus 

ON RECENT DEVELOPMENTS. 

giving a 40 button capability. This 
shift key acts something like the shift 
key on a typewriter which allows the 
same keys to be either capital letters 
or small, lower case letters. The 
watch /calculator measures about 
1.5in x 1.5in x 0.5in. deep. The first 
models are rumoured to be priced at 
around £200 -£250 but they're not 
available yet and probably won't be 
for some time. The buttons, inciden- 
tally, are depressed with a small 
probe, or tip of a ballpoint pen as far 
as I can ascertain. Information is 
rather scant because this is a state of 
the art unit and the information is 
red hot. 

SOLID -STATE C.R.T? 
A colleague in Washington reports 

that the US Army may soon lay its 
hands on a liquid crystal display 
which gives an 84- character output. 
It also might be used as a liquid 
crystal cathode ray tube. At present 
the company doing the development 
is waiting to get a Government grant 
with which to continue work. It is also 
rumoured that the prototype device 
is coupled up to a miniature warfare 
computer. If this development is well 
funded, it could be another avenue of 
development for the solid state c.r.t. 
for television receivers. 

SOLID -STATE CAMERA 
At the other end of the television 

signal -the camera, developments 
are pressing on with solid state 
sensors which will replace the vidicon 
camera tubes. This was highlighted 
at the recent conference on charge 
coupled devices (c.c.ds) which took 
place at Edinburgh University. Of 
great interest was mention (plus 
photograph) of a miniature entirely 
solid state television camera which 
was constructed by Bell Labs at 
Murray Hill, New Jersey. Another 
interesting fact about this television 
camera is that it is battery operated. 
The size was not mentioned but from 
objects in the photograph which in- 
clude a ruler, it is judged to be of the 
order of 11cm x 6cm. 

The camera uses a chip sensor 
which has 256 x 220 element array 
gives excellent results using NTSC 
scan rates and the author claims 

that television image sensors with 
525 and 625 line capabilityare now a 

viable product. It must be remem- 
bered that solid state cameras will 
not come in over night. At present, 
users of the "valve" type camera 
tubes have only to plug in a compo- 
nent and it works whereas these 
solid state items are still being 
developed. However, with the world 
shortage of silver and the search for 
some other means of photography, 
it isn't too difficult to see the amateur 
photographer of the future holding a 
tiny solid state twin lens reflex which 
records directly onto tape which can 
then be played back on the television 
receiver at home. 

These CCD devices are well worth 
watching. New applications are com- 
ing up and are being enthusiastically 
worked on. To date they are being 
used in TV applications, infra red 
cameras, delay lines, telecommuni- 
cations, memories for computers and 
are even employed to generate a 
s.s.b. signal. 

IT'S SIMPLE! 
The servicing of televison sets 

has taken a step nearer to being 
automated. Grundig colour tele- 
vision receivers are currently manu- 
factured in modular form. A number 
of modules are used in a plug -in 
fashion, each unit looking after a 

specific function within the receiver. 
The offending module (in the case 

of malfunction) is simply unplugged 
and either repaired immediately or 
just replaced and then repaired at 
leisure in the workshop. 

Some 75% of the. colour television 
circuitry is catered for in this way. 
Now, Grundig has taken care of the 
other 25% by adding a simple socket 
to the receivers. A small diagnostic 
unit is then simply plugged in. The 
circuitry is featured on the lid of the 
diagnostic box, and I.e.ds mounted 
in this circuit diagram illuminate to 
pinpoint any fault. 
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Now there's Doram,you need rar 
wait for electronic components. 

7 -day service. 
Buy the new Doram 

catalogue and you could have 
your components within 7 days 
of our receipt of your order. 

If you don't,you'll have 
your money back and no 
questions asked. 

What you won't get is 

a tedious wa it Which goes on. 
And on.And on. And on. 
Ycu know just where you are 
with Doram. 

Millions of components. 
Doram is a brand -new 

deaf forserious amateurs. 
It's a complete door -to -door 
components service operated 
by mail o-der. 

You buy the Doram 
cataloguefor25p (that's a 
yearly reference book for the 
price of a pint!: and then you 
order from it. 

We're big enough to 
offer you stocks of millions of 
components on over 4,000 
product lines. 

And so confident of our 
service that if we can'tsupply 
the part you want within 7 days 
of receiving yourorder,we'll 
give you your money back. 
Immediately. 
No- quibble guarantee. 

It's ìust about impossible 
to buy a defective part from us. 

Because our checking is so 
pains- taking. 

But even if the unthinkable 
does happen -and you're 
unlucky -then we'll still make 
you happy quickly. 

Because we offer a no- 
quibble replacement part 
service. 

And ourguarantee is 

guaranteed by the fact that 
we belong to the biggest 
electronics distribution Group 
in Britain. 
All branded goods. 

All goods supplied are 

branded goods. Made by big - 
name manufacturers like RS, 

Millard, SGS -ATES, Ferra nti, 

Doram brings the 
amateur the sort of service only 
professionals have enjoyed 
before. 

So don't delay.' Use the 
coupon.Send today for your 
first Dororn catalogue. 
It can make your life a whole 
lo' easier. 

For 25p that can't be 
bad,can it? 

rMI NIN -7 
ENCLOSE 25p' PLEASE 

SEND ME THE NEW DORAM 
cAIA.LOGUE. 

Norte 

III Address 

1 
IDoram IEleetronìcs Limited, I 

PO Box TM 
Wellington Rood Industrial Estate, 

Wellington 8ridge,Leeds LSI2 2UF.' 
I'This will be refunded on orders 
of £5 lless VATI or more received 

us before March 31s1,1975. 

IyrqmI 

PWi12j14 
L_._- 
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LISTEN TO C O DAR t THE WORLD! 

*CR70A 

COMMUNICATION RECEIVER 

P.R.40* 
*MADE 

TO 
ORDER ! 

04.14! 
VAT PAID 
CARR. 87p 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to IO metres with no gaps. 
Carers shipping, coastguard and distress frequencies all six amateur 
bands 160 -10 metres, International broadcast. Met. stations etc. etc. 
giving world -wide reception. Exclusive features include Air -spaced 
CODAR -COIL Hi -"Q" Aerial input, illuminated Meter and Slide 
Rule State, Two Speed vernier tuning. Switched B.F.O. for CW /SS8 
signals. Separate output for Tape recorder. 
Ready to plug in to 200 ¡240 volts A.C. it only needs your aerial and a 
2/3 ohm Loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. 

* IMPORTANT NOTE 
This fine receiver is not a mass produced item, but each set is hand 
built to your order, individually checked and air tested. Please allow 
for this when ordering -your delivery date will be shown on your 
order receipt, sent by return. 

ILLUSTRATED LEAFLETS 

ON THE DESIGN STAFF- 
G3SZM G31 RE 

£10.93! 
VAT PAID 
CARR. 32p 

R.F. PRESELECTOR 
The PR40 R.F. Preseleetor is the solid state version of the world famous 
PR30 which it now supersedes. 
It employs Silicon "N" Channel FET (Field Effect Transistor) (rant end followed by silicon NPN Broad Band R.F. Amp., and will substantially improve receiver performance over the range 1.5 to 35 MHz, providing a considerable increase in gain up to an overall average of 30d1), with improved imago 
rejection and noise ratio. 
Supplied complete with co -ax plug (less standard 9 volt PP6 Battery). 11 
months Guarantee .. 

MULTIBAND -6* 
SHORT WAVE RECEIVER KIT 

£16.90! CARR. -4313 

All transistor T.R.F. Receiver tunes 550 KHz to 30 MHz. (540 to ID metres) 
complete coverage-no gaps. Medium waves -Trawlers -Ship f Shore 
Telephone -All Sic Amateur Bands 160 -10 metres -International Broadcast from Australia, Far East, Russia. USA etc. using 4 miniature plug in Coils. 
Hi -Gain FET Regen. Det.IAF /AF Module giving full loudspeaker output to ny external 213 ohm speaker. Receives AMfCWiS5B. 
Separate Electrical Bandspread. Calibrated Mein Tuning. 
A Quality CODAR -KIT with 12 months Guarantee. No technical knowledge 
required, simple to build, printed circuit and Pictorial Instruction Manual. fully detailed step by step. 
Complete Kin with 4 Coils (less standard PP6 battery). 

FREE ON REQUEST 

CODAR ® 
TELECOMMUNICATIONS ANO ELECTRONIC 
EQUIPMENT SUPPLIERS TO N.M. AND OVERSEAS 
GOVERNMENTS 

VALCON WORKS - BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
Tel. 090 -63 -61901 ESN 15 - L TZ 

'1 ALL 
SILICON! 

ELECTRONIC IGNITION SYSTEM 

PRACTICAL 
WIRELESS 

This Capacitor -Discharge Electronic Ignition System was 
described in Practical Wireless, and has proved extremely 
popular. 
The kit is supplied with a ready- drilled roller -tinned printed - 
circuit board and fuliy machined die -cast case with AMP 
Electrical Spade Connector Block together with a custom 
wound transformer, first grade components and hill con- 
structional details. 
The original circuit employed Germanium Power Transistors 
for the negative earth version. WE OFFER SILICON P.N.P. 
POWER DEVICES AT NO EXTRA COST! All components 
are available separately. Case site 41" x 3} x 2'. Complete 
assembly and construction manual free with kit, available 
separately 25p. 

SUITABLE FOR 12V SYSTEMS WITH NEG. OR POS. EARTH. 

PRICE: £950 U.K. ORDERS PLEASE ADD VAT. 
Quantity Discounts: 
Trade and Overseas 1-5 Nett 6-9 less 10% 
Enquiries Invited 10-49 less 15% 5D -99 less 20% 
Mail Order Only. 100 -999 less 25% 1000 up less 30% 

PLEASE STATE POS. OR NEG. EARTH WHEN ORDERING 

DABAR ELECTRONIC PRODUCTS 
98 LICHFIELD STREET 1 

WALSALL, Staffs WSI IUZ 
[:=I 

`""""steep 
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QUALAITY' Srl L' .[Ell 1.7VV 

umost PRICE OFFER! 
SOLENT AuDiO SYSTEM 

. down moat TO SELL AT 

DOUBLE TUL MICE 
IN CABINET EOM 

,f49.95 -_i,ir ; .., 
- '-,rrw +lltìlr: 

fS d t e ©ßßßo árl 
'Stereo Tuner Amplifier chassis with AM /FM radio cover- 
ing Fong medium short and Stereo FM wavebands. Separate 
Base and Treble controls. Power output 7 watts R.M,S. per 
channel (frequency response 25 -20,00 Hz) Tape record and 
playback facilities. Dimensions 18" x Si" x 3 }-. The very 
latest BSR automatic record deck with cue and pause 
control. Two matching elliptical speaker units. 

Order early limited stocks available cash price £49.95. 
Credit Sale/S.00 deposit 9 monthly payments of £5.75 
(Total Credit price £5875). P. & P. £2.50. Send £750 
today. 

Chassis only available for cash at £35.00. 

Full 12 months Guarantee. 

CALLERS WELCOME. 

Stereo headphones supplied with every order. Q 
PW12174 108 CHASE SIDE SOUTHGATE 

LON00N N14 5PL Tiphenn: 01.688 

F 

LEWIS 
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MA 
YO 

OWN 
FO h B the amateur, printed circuit board. ,ne 

good and bad points. They are neat. reduce 
free wiring. make assembly mistakes less likely 

and can support large items such as transformers. 
On the other hand. they take time to make and 
subsequent modification to Iheni can be difficult. 

Ready -made "unisersa1" printed circuit boards 
may have no copper where it is required, will have it 
where it is not needed and mistakes during soldering 
are easy as different areas look alike. The design and 
preparation of individual boards is easy and the 
materials readily available. 

DESIGN 
The method used successfully for many projects is 

as follows. A fairly large copy of the circuit is drawn 
on thin paper, such as that used for typing (thin 
paper saves time later). All component junctions are 
ringed, as shown dotted in Fig. 1, to give the basic 
copper plan. Beneath this is drawn an outline, the 
size of the intended circuit board and, using com- 
ponents to check spacings, the basic plan is adapted 
to give a full size layout, Fig. 2. 

R1 

1 

JOHN JACKSON 
.'1'rl.1.t. A number can he cFussed ()IT eat Ii tinse a 

connection is allowed for. 
A negative of the plan must now be made. This is 

easily done by turning the paper over and drawing 
over the lines that should be visible. This plan is the 
master diagram, see Fig. 5. 

It is possible to forget to reverse the plan, which 
is not serious with transistor circuits, but it will be 

tricky reversing a nine -pin valve -holder to match! 

PREPARING THE BOARD 

Copper laminate may be backed by fibreglass or 
SRBP, the latter being cheaper. Areas requiring 
copper, the "fields ", are covered with resist and the 
unwanted metal is etched away. Resist can be from 
a purpose -made pen, such as a "Dalo" or use can be 
made of nail lacquer or paint (thinned enamel or 
cellulose). 

First the board must be cut to size, with a hack- 
saw having a fine blade, cutting with the copper side 
up. After filing off any burred edges the copper must 
he thoroughly cleaned of grease or tarnish, using 

R4 

C2 

I I 

I i 

SW2 I I 

II 
RR3AAI IVV 

Tri 

Cl 
R2 

Tr 2 

4- - 

C4 I 

I 

i 

r 

1 

Tr4 

Out 
C5 7 R 

C6 

1 

4-CF 005) 

1; This emu( 1., used to 
demonstrate the Drorluttio+o aft 

C7 
a printed (jr,' crY Petard, is of 
a G.' nshôt Stimulator that 
appeared in the April 1972 
issue of PW Irr the Take -2O 

series 

In the final layout it is advisable to keep input and 
output points apart and wires leaving the board are 
better near the edges. Fixing holes must be taken 
into account and copper should not be too close to 
these, to prevent shorting to metalwork. To avoid 
missing a component, a list can be made with each 
component written once for each wire: R1,l, R2,2, 

o 
- 1 

scouring powder on cotton wool. After rinsing and 
drying on a soft cloth the copper is ready for the 
resist and the board must be held only at the edges, 
as any grease may cause the resist to flake off and 
prevent areas from etching. 

The board is then stuck beneath the master dia- 
gram, with a piece of Sellotape to reduce handling, 
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R1 Fe 

R1 O C2 R4 

SW2 C2 R6 

Tri Tri SW2 C3 C3 R6 

Tri Cl R3 R3 R5 R5 C4 C4 

R2 Cl Tr2 Tr2 Tr3 Tr3 

R2 Tr2 Tr3 

Tr 4 SW1 

Tr4 Tr4 SW1 

C6 C6 

R8 

O R8 

Out C5 R7 R9 C7 + 

Out C5 R7 R9 C7 - 

rI Copper 

Fixing hole 

Area to be 
etched 

CFO 
Fig. 2: The dotted areas of Fig. 1 are transferred to the paper master as shown here, the final layout depending upon the sizes of the components 

to be used. The copper will be on the other side of the board, which is shown here twice final size. 

Copper 

Area to be 
etched 

CF06- 

Fig. 3 When the layout is finalised it must be reversed on to the board as shown here, complete with the ho/es required, drilled after etching. 

and a piece of carbon 'paper in between, carbon side 
down against the copper surface. Draw over the 
master with a pencil which will leave the outlines 
on the copper. Remove master and carbon paper 
after which the resist can be painted on the areas of 
copper which are to be retained. While the resist 
dries the etching solution can be prepared. 

ETCHING 
Ferric chloride is used which can be bought from 

advertisers in this magazine. One pound will etch 
many boards. A suitable strength is about one table- 
spoon per fluid ounce of water. The crystals should 
be added to the water, not vice versa, and this should 
be done with care as a lot of heat is generated. The 
solution may attack skin if splashes are not rinsed 
off and it will stain cloth and wood, so work over 
newspaper. The solution must be used in a non -metal 
dish, a saucer is ideal, and after use it can be stored 
in an old bottle with a plastic top. 

If the prepared board is carefully levered off the 
paper, the Sellotape can be used as a handle. The 
board is placed gently on the etching solution copper 
side down. Surface tension will support it and the 
insoluble etching product can sink to the bottom, no 
agitation being necessary. After five minutes or so 
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lift the board and see that all the copper shows pink. 
Greasy finger marks show brown and unetched. If 
all is well, allow the process to continue, taking 
roughly twenty minutes. When all the unwanted 
copper has gone the board should be thoroughly 
rinsed with water and then the resist can be removed. 
"Dalo" or nail varnish will come off with nail varnish 
remover (acetone) while paint will require white 
spirit or stripper. A final wash with soapy water will 
leave the board ready for drilling. 

DRILLING AND SOLDERING 
Drilling should be done with as fine a drill as 

possible, for a hand drill this will be about 'min. dia. 
The slow speed on an electric drill is suitable but 
only gentle pressure must be used or the board will 
crack. It will be helpful to mark all the holes with 
a sharp point (a centre punch will not do) first, then 
hold the board in front of a piece of wood, in a vice, 
and drill all the holes. Any burrs can be removed 
with a larger drill. The board is now ready for use. 

The bond holding the copper to the board material 
is strong but too much applied heat may cause the 
copper to peel off. As usual, resistors and other 
passive components should be soldered before semi- 
conductors, though connecting wires should be left 
until last. 
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We promise you the world 
From 550 kHz to 30 MHz 

Our SW -717 shortwave receiver is an 
excellent low cost introduction to short 
wave listening. 

It gives you continuous tuning from 
550 kHz to 30 MHz in four bands. To let you 
hear broadcasts from as far away as Asia and 
America.Together with many amateur 
transmissions. 

But that's not all we promise. 
Because being a Heathkit, the SW -717 

. comes to you in kit form. A complete kit with 
absolutely nothing left out. And the very clear 
instruction manual you get makes assembly 
superbly straightforward. And very enjoyable. 

So besides the pleasure of listening to 
short wave radio, you'll also have the pleasure 
of building it yourself. 

Heath (Gloucester) Limited, Dept PW124, 
Bristol Road, Gloucester, GL2 6EE. 
Tel: (0452) 29451. 

L 

From 190 kHz to 30 MHz 
We make no bones about it. The GR -78 

is one of the finest short wave receivers 
you can get. 

Like the SW -717 it comes to you as a 
complete kit. The end result of which will be 
a superb receiver giving you short wave - 

coverage of everything from 190 kHz to 
30 MHz, in six bands. 

It's also fully portable, with its own 
nickel -cadmium battery and built -in charger. 
For use anywhere in the world. And, at home, 
you can use it from the mains. 

Post the coupon now for full details. 
Or, if you're in London or Gloucester, listen to 
the SW -717 and GR -78 for yourself. The 
London Heathkit Centre is at 233 Tottenham 
Court Road.The Gloucester showroom is 
next to our factory in Bristol Road.You'll soon 
realise that both models represent excellent 
value for money. 

So, to get the world, you won't have to 
pay the earth. 

, :,,.,. :k:.{.t .l.:ri..-. 

+ ri r r° Ina tip 

E To: Heath (Gloucester) Limited, Dept PW124, Gloucester, GL2 6EE. 
.,.I *1'a Please send me full technical-data on: 

the GR -78 the SW -717 El together with a free Heathkit catalogue. 

Name Address 
Postcode 

Remember easy terms are available with the Heathkit Monthly Budget Plana 
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Trannies LTD. 

Retail shop open 
9.30 to 5.30 Monday to Saturday 
Closed all day Wednesday 

4 BUSH HOUSE, HARLOW, ESSEX 
SEMICONDUCTORS 

ALL PRICES 

FULLY 
INCLUSIVE 

OF VAT 

TRANSISTORS-DIODES-RECTIFIERS-THYRISTORS-TRIACS-74 
Transittors 
AA119 7p 
AC107 ßóp 
AC128 Up 
AC127 189 
AC128 18p 
AC141 83p 
AC141k S99 
AC142 8311 
AC142k ß9p 
AC151 84p 
AC152 28p 
AC163k Up 
AC153k M/P 
AC178k 82p 
AC178k 42p 
AC176 24p 
AC187 28p 

° AC187k 88P 
AC188 88p 
AC188k Sep 

ACY18 
ACY17 Up 

ACY19 p 
ACY20 244 
ACY21 240 
ACY22 lap 
AD140 67p 
AD342 6ap 
AD149 680 
AD149 Np 
AD161 Np 
AD189 Np 
AD161 l M/P 
AD162 J abp 
AF114 80p 
AF115 80p 
AF116 80p 
AF117 1114 

AF124 890 
AF125 89D 
AF126 Np 
AF127 Lap 
AF139 68p 
AF239 Np 
A7270 73D 
ABY26 igp 
ABY27 60p 
ABY28 Up 
ABY29 44 

i BA111 Up 
BA115 lOp 

BA145 pAp 
BA164 14p 
BA358 18p 
BA%16 Bp 
BC107 14p 
BC108 14p 
BC109 14p 
BC113 18p 
BC114 lap 
BC115 laP 
BC117 86p 
BC125 17P 
BC196 17p 
BC135 lap 
BC197 lap 
BC140 Np 
BC147 12p 
BC148 lip 
BC149 lip 
BC157 179 
BC158 lip 
BC169 lip 
BC168 13p 
BC169 lip 
BC377 Up 
BC178 Up 
BC179 249 
BC182 189 
BC183 Lip 
BC1N lßp 
BC212 139 
BC219 16D 
BC214 16D 
BC257 1611 
BC268 l8p 
BCd59 lnp 
BC287 14p 
BC268 13p 
BC269 14 
BC270 164 
BC271 Up 
BC272 86p 
BC297 86p 
BC298 841) 
BC300 41p 
BC801 40p 
BC902 Up 
BC903 49P 
BC904 Up 
BC441 Up 
BC461 Np 

BCY30 68p 
BCY91 099 
BCY70 17p 
BCY71 274 
BCY79 14p 
BD124 140 
BD131 68p 
BD132 67p 
BD181 M/P 
BD192 }!118 
BDY20 9111 
BF187 25p 
BF173 80p 
BF177 87p 
BF178 Np 
BF179 Up 
BF194 lip 
BF1g6 lip 
BF244 879 
BF264 lip 
BFB29 Np 
BFB84 86p 

BFB86 25p 
BFX87 117p 
BFX88 Up 
BFY60 Up 
BFY51 lap 
BFYba gap 
BFY84 39p 
BFY90 8116 
BY100 17P 
BY127 17p 
BFZ10 Up 
BFZ11 Up 
BFZ19 Up 
BY713 sep 
C407 lap 
MA8001 ass 
MA8009 40p 
MA8003 40p 
2E0401 83p 
2E0402 84p 
2E0404 19p 
ME0404/1 lap 
2E0404/2 lap 
MEO{ll 8Bp 
2E0412 u11 
2E0413 lap 
2E0414 lap 
ME0482 88p 
ME0463 Up 

MB04075 34 
ME0491 83p 
31E0492 230 
ME0499 ßlp 
ME1001 lap 
ME1002 17p 
ME1076 lap 
ME1100 ßO9 

MS2001 
20p 

ME2002 l/p 
ME3001 81p 
ME3002 26p 
2E3011 Slp 
ME4001 16p 
ME4009 17p 
ME4008 lap 
MB4101 lip 
ME4102 17p 
2E4103 lip 
ME4104 16p 
ME8001 lap 

MESON ME8003 17ÿ 
2E6101 lap 
ME8102 809 
ME8001 lap 
ME8002 81p 
ME8009 83p 
2E9001 lap 
2E9009 18D 
ME9008 10p 
ME9021 lap 
ME9002 l8p 
MP8111 38p 
ME8119 Up 
MP8113 4aP 
NKT211 Np 
NKT912 814 
NKT913 89D 
NKT214 ß7p 
NKT217 64 
NKT261 86p 
NKT271 81p 
NKT274 Slp 
NKT409 77p 
NKT404 72p 
NKT405 96p 
NKT603F 41p 
NKT613F 38p 
NKT674F Up 
NKT677 a0p 

NKT718 Up 
NKT773 80p 
0A6(0H6001) 

lap 
°A10 84p 
0A47 , ap 
0A90 6p 

0A96 
/p 

(H01005 79 
0A200 Po 
0A202 Po 
0A19 662 
0C25 Np 
OQ28 06p 
GCm9 6Bp 
0C35 64 
OC36 6611 
0041 80p 
0C44 80p 
OC46 

2011 
0070 Sip 

0072 18p 
0075 ß4p 
OM Up 
OCB1D ß60 
OC89 ß4D 
OC84 88p 
TIP29a 6411 
TIP90a Np 
TIP31a 77P 
TIP92e BBp 
TIP99a ß1.18p 
TIP34a ß1.06D 
TIP35a /319p TIM* N 079 
TIP41a 881i 
TIP42a 21.14 
TIP29668100 
TIP9054 Up 
TIP3065 66p 
TI843 879 
V783 330 
IN33a llp 
1N914 Bp 
IN918 aP 
IN4148 6p 
1N4149 Bp 
1544 911 
22696 Up 
2N706 1,14 

2N930 Up 
221191 ß6D 
2N9132 20D 
72902 30p 
9N1903 30P 
2N1304 882 
221306 38p 
2N1308 479 
2N1807 47p 
221908 Up 
2N1309 6/10 
2N1813 84p 
2N1711 UP 
2N2218 Up 
2N2218a 48p 
2N2219 Np 
2N2219a 68p 
2N2484 Np 
2N2848 519 
2NR904 Up 2N290y ppp 

2N29Na 38p 
2N8059 33D 
2N8066 40p 
728702 lßp 
228708 llp 
228704 lßp 
2N3705 119 
228708 lip 
2N3707 llp 
22370ß lOP 
229709 lip 
2N3710 llp 
2449711 11D 
2N3794 20p 
229819 27p 
2N2928 ilp 
2N3904 17p 
923908 17p 
224036 670 
224068 13p 
2N4059 184 
2N4060 18p 
224081 lBp 
2N4062 1 

22517a llp 
4N5192 Ba11 

40361 ND 
40362 Np 
40888 69p 

SERIES-IC 
Thew- 
mistors 
VA10888 16p 
VA10555 lnp 
VA1066 15p 
VA1067 lip 
VA1039 14p 
VA1040 14p 
VA1077 16P 
VA1100 14p 

Bridge 
Rectifiers 
1 amp 

50v 88p 
200v Np 
400v 455, 

2 amp 
50v 4Sp 

100v 66p 
{OOv 07p 

5 amp 

2ÓÓv 
21.89 
l98 

400v !! 86 
10 

BOv !8N 
100v 8ß61 
400v l3.96 

Silicon 
Rectifiers 
IN{001 7p 
IN400a 7P 
IN4003 6p 
1N4004 ap 
IN4006 lOp 
124006 11p 
1N4007 lap 
PL4001 Op 

PL4002 lOp 
P1.4003 llp ' 
P1.4004 lßp 
PL4005 14p 
PL4006 17p 
P1.4007 81P 

1N5401 
14 
8011 

IN6402 81p 
125404 23p 
IN6405 11611 

125406 26p 

125407 28p 
IN5408 34p 
400mW Zener 

Diodee 
39v to 99v lßp 
Thyristors 
1 4T,!' iOp 

10ov UP 
200v 37 
400v Np 

9 amp 
50v 36p 

100v 408 
200v Np 
400v 63p 

5 amp 
100v Np 
200v cOp 

Triaca 
2 amp 

400v 70p 
B emp 
400v 90p 

30 amp 
400v !1i0 

7400 ßpp 

7402 
7409 SOD 
7484 81p 
7405 lip 
7406 44p 
7407 Np 
7408 ß0p 
7409 ß6p 
7410 80p 
7411 Up 
7412 40p 
7413 38p 
7416 4Op 
7417 Np 
7420 2011 
7422 64 
7423 60p 
7426 46p 

7427 Np 
7428 4gp 
7430 LOp 
7432 Np 
7433 79p 

s-THERMISTORS 
7437 77p 
7738 77p 
7440 80p 
7441 61p 
7442 81y 
7443 11y0 
7{44 IIb7 
7446 8N1/i 
7447 5153 
7448 11498 
7460 80p 
7451 80p 
7469 80P 
7464 2011 
7460 80p 
7470 Up 
7472 Up 
7473 4aP 
7474 49p 
7476 Np 
7476 Np 
7480 aBp 
7481 81 47 
748a 8130 
7483 !138 
7484 MIS 
7{85 !i86 
7489 N 96 
7490 B8p 
7492 64p 
7499 eßP 
7494 11'04 
7484 1104 
7496 11.14 
7496 8186 
74100 /8 06 
74104 818B 
74105 ale 
74107 Np 
74110 67D 
74111 11.02 
74118 81.80 
74119 81.74 
74121 67p 
74122 11.60 

7414] 11.80 
7414. !1 05 
741', p 90 
74191 8141 
74143 81 N 

74164 8880 
74156 81.7! 
74156 !17! 
74167 !1B! 
74160 88.10 
74161 !ß1! 
74162 NB4 

74163 44.7! 
74166 44.7! 
74166 848! 
74174 113.7! 
74175 /89! 
74177 88.7! 
74180 /5.70 
74181 !649 
74182 8121! 
74184 /86a 
74190 28.08 
74191 /880 
74192 !8bs 
74193 >ffibs 
74194 g87 
74195 !8N 
74196 !67B 
74197 82 78 
74198 III 113 
74199 8606 

ICs 
307 8 Pin DIL 

709c DIL i8ÿ 
709c T099 Up 
723e DIL 909 
7230 7099 

8110 
74ík DIL Up 
741c 8 Pin DIL 

Up 
743e T099 iBp 
747e DIL 94p 
748c DIL 64p 

DIL 
Sockets 
14 PIn up 
14 Pin Sgp 

All Prices Use!. 
of V.A.T. 

Resistors 
f watt 5% carbon 3.9 ohms to 10 meg 
i watt 5% carbon 
f watt 2% m/o 10 ohms to 1 meg 
1 watt 5% carbon 6.8 ohms to 10 meg 
3 watt wirewound 1 ohm to 6K8 ohms 
6 watt wirewound 
10 watt wirewound 

1p 
111 

41p 

1ß0p 
114 
lap 

Volume C oIs 
Potentiometer. 
Carbon track lk to 2meg 
Log or Linear 
eingle 

ara 
eang Stereo 
type with D.P. Switch 

Mini Presets 
Cartan Skeleton type 
All values 100 ohms to 5 mug ohms 

1 watt tip euh 
25 watt 7v each 

14íp 

3ßp 

Neons 
emm neon indicator. 
Red or Amber 
at 6v, 12v, 28v, 110v or 280 volt. 
miniature neon lamps 
240v or 110v 

Np each 

aD euh 
U lm Ylca 350v DC, +1% 
Values In pFs 2.2 to 220pF, 11p; 250 to 82011F,(14; 
1000 to 1800pF, 17, ; 2200pF, lap; 2700, 3800 F, 24p; 
4700, 5000pF, 38,; 6800pF, 44p; 8200, 10,000pF, 66D. 

Tantalum Bead 
Solid tantalum capacitors Tol ±20 %. 
AU values 20p each. 
MF voltage: 1 /35, 22/35, 33/35, 47/35, 1/36, 22/35, 
44/35, 10/69, 10/16, 10/25° 22/16, 47/88° 100/3, 

Veroboard 
.1 

ai x 31 Np 

91 x 8! Tip p 
3f x 5 86D 
17 x 2i 03g 
17 x 3f IIN 
17 x 5 PWn 

16 
292 

alp 
UP 
74p 

uaS 
11.10 

Pin Insertion 
tool 68p 68P 

Spot face 
cutter 57p 57p 

Pkt 50 
Pins 839 839 

Electrolytic 
Capacitors 
4 VOLT 10 VOLT 
471sF lip 220µF Bp 
100µF 61p 1330µF lop 
200µF 61p 4701F 10p 
92OpF lip 1000µF lip 
1000µF 13p 1600µF 8Op 
47001F ß9P 2200µF 24p 
6.3 VOLT 16 VOLT 
34F 654 151AF lip 
88µF Gip 93µF 
160µF GID 160µF 6111 
470µF lip 160µF BD 
880µF 18p 220µF 99 
1500µF 18p 880µF 17p 
2200pF 18p 1004F 17p 
8900µF 26p 1504F ß5D 

10 VOLT 2000µF 48p 
22µF OP 25 VOLT 
47pF Gip 10µF lip 
100µF 

86 VOLT 
47pF 60 
100µF Sp 
160µF Sp 
220µF lop 
470µF lap 
680µF 20p 
1000µF 8$11 

2200µF 39p 
6000µP 68p 

40 VOLT 
88µF Gip 
16µF lip 
39µF sip 
47µF G p 
68µF lop 
100µF Op 

22µF lip 220µF 1l, 

40 VOLT 
470µF 19p 
88OpF Up 
1000µF 25p 
2200pF 44p 

63 VOLT 
1pF 
22µF 610 
47µF Sip 
68µF Gip 
10µF Sip 
22µF 6i, 
68µF 10p 
100µF lip 
150µF 114 
220µF 28p 
990µF Up 
470µF 86p 
1000µF Np 

Ceramics 
Miniature Ceramics 50v DC. 
An valsa 1.8pF of 10,000pF 3p euh. 

Mullards Poly Capacitors 
ONO SERIES 
250V P.C. month g: 0.1µF, 0 015, 0 022 8i 0 p. 033, 0.047, 0068 4p. 01 lip. 0.15, 622 Gip. 633 7p. 0.47 Oip. 
06 . 1µF 14p. 1.6µF B2p. 2.4F 27p. 

400V: 0.0011sF 0.0015, 0.0022. 90033, 90047 39, 00068, 601, 0.015, 6022, 0033 810, 0047, 0068, 614 4. 0.16 lip. 
0.22 lip. 0.83 12p. Op47 14íp. 
160V: 0.011AF. 0.015, 9022, 0.033, 0047.0068 Sip. 0.14p.0.15 4p. 0.1 41p. 0.15, 0.22 nip. 633 7D. 0.47 pip 6681ßp. 
1µF 140, 1.6µF 24. 2.21sF 24p. 

LI BARGAIN PACKS 
10 Silicon ups power transistor. (223065), tested/un 
marked. 
30 Plastic FET's unmarked /untested. Similar to 2N3619. 
20 TO6 transistors ape 2 to 6A, untested /unmarked. 
20 TO18 trauletore pup like BC178, BC179, etc., untested/ 
mmarked. 
30 Plastic 223055, unmarked /untested. T0220 cue. 
10 General purpose, fully tested FED.. 

COMPLETE IOOwatt DISCO 
SYSTEM E19495 Inc. V.A.T. 

Complete System includes: * DJ DISCO Amp a real 100 watt RMS full mixing 
and PFL facilities. 

* Trannies DISCO console with two G d 
5P25 Mk IV or McDonald M60 turntables fitted 
with diamond high compliances cartridges. 

* Pair robust 50watt speakers. 
* Stereo headphones and microphone, 

Complete System L189.95 Carriage L4.00. 
* NO DEPOSIT terms available L10.63 monthly 

over two years, 

We stock a full range of Disco Equipment. 
Sand for list or pay us a visit at Bush fair. 
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Beat to*Frequency Oscillator 
F.GRAYER G70GR 

THIS receiver accessory allows the reception of 
CW (Morse) and SSB (single sideband) signals 
particularly with receivers whose coverage in- 

cludes any of the amateur bands. These bands are 
given below for the guidance of listeners who have 
not so far paid much attention to them. 

160 metres or 1.8 to 2.0MHz 
80 metres or 3.5 to 3.8MHz 
40 metres or 7.0 to 7.1MHz 
20 metres or 14.0 to 14.35MHz 
15 metres or 21.0 to 21 45MHz 
10 metres or 28.0 to 29.7MHz 

Short wave broadcasts use AM (amplitude modu- 
lation) and an envelope detector in the receiver 
demodulates this but this detector cannot provide 
the wanted audio output with CW or SSB signals. 
CW will be heard as an intermittent clicking and 
SSB as an unintelligible sound varying at syllabic 
rate. To receive CW a signal from the beat frequency 
oscillator is combined with the carrier, provided by 
the CW transmission, the difference in frequency 
between BFO and CW signals providing an audio 
output after detection. As a superhet receiver con- 
verts all incoming signals to a frequency of, usually, 
about 470kHz (the intermediate frequency) the BFO 
is adjustable around this frequency. So if the 13FO 

is set to 469kHz or 471kHz the CW is heard as a 

1kHz audio tone. 
With SSB the carrier and one sideband are 

suppressed before transmission. When the BFO is 
adjusted to occupy the position of the missing 
carrier the transmission can be resolved and the 
detector provides intelligible speech. 

r1 
To 
receiver 

12 
1 

13 
L 

si 
R2 

see text 

Fig. 1: Circuit of the simple beat frequency oscillator. 

6CFOO1 

BFO CIRCUIT 
This is shown in Fig. 1. The frequency is deter- 

mined by the coil LI, with fine manual adjustment 
by the variable capacitor VC1. The coil is suitable 
for receivers with an intermediate frequency of 
about 455kHz to 470kHz but the actual frequency 
need not be known. Windings must be in the phase 
shown, to secure oscillation. 

It is quite a good plan to operate the BFO from 
its own 9V battery, the zener voltage regulator is 

not then necessary as satisfactory results can be 

obtained without it. But if current is taken from the 
battery running the receiver the current drawn by 
the receiver will vary considerably, especially at high 
volume level, so that stable operation of the 13FO is 

impossible. In these circumstances, the zener is 

required for satisfactory reception. 

ASSEMBLY 
The components are assembled on a small piece 

of perforated board, Fig. 2, with wiring underneath. 
The two points MC are 12in. 6BA bolts, with tags, 
providing the chassis or negative return. 

A piece of aluminium about 3x134in is bent at 
right -angles about 134in from one end. The pitch 
capacitor VC1 is fitted to the smaller flange. The 
other flange is drilled for the two 6BA bolts men- 
tioned, so that the wired board can be locked in 
place, with leads and joints clear of the metal. 
Connect the variable capacitor fixed plates to pin 
3 on LI, and the moving plates to one MC tag, 
Fig. 2. 
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* components list 

17:t 39äk(2 »VCt tOpF (Jackson C804) 
R2 39Uí1 Tri BC147 
C1 150p F Li Dun co IFTt4 
C2 m ,-1µF L11 Zener diodo 6-8V 

P riorated board, about 1* x ¡in, Knob. Metal case, 
see tsxt. Onjçff switch, see text. 

TESTING THE BFO 
Set VC1 half open. Tune in any AM signal on the 

receiver. Place an insulated lead from pin 2 of Ll 
near the IF circuitry of the receiver. Connect the 
BFO to the 9V supply to be used. Rotating the core 
of Ll with a trimming tool should result in a set- ting being found where an audio tone arises. Set the 
core to the central or zero -beat position. If the core 
is rotated either way from this position an audio 
tone will be produced, rising in pitch as the core is turned. 

Rotating VC1 should now give a similar result. 
That is, a rising audio tone as the capacitor is rotated 
either way from the central or zero -beat position. 

The BFO is not used for AM reception and slight 
re- setting of the core may be necessary after the 
unit is fitted in its case, if it is found that VC1 comes at the fully open or fully closed position. 

BFO LOCATION 
The BFO unit is only about 214x134x112in so it may 

be fitted in almost any receiver, especially home - constructed types. A reasonably large control knob 
is best on VC1 and an on -off switch is necessary in the battery positive lead to the unit. 

The unit itself is very small indeed so it can be fitted into a convenient corner in any receiver requiring a BFO. 

It may be preferred to have the BFO as an external 
unit, with its own battery, when it can then be used with any receiver. To avoid troublesome hand - capacity effects, the unit must be in a metal box. 
A box about 6x3x212in with a backplate fixed with 
self- tapping screws will be suitable. This will also take a 9V battery and switch. 

COUPLING TO RECEIVER 
A short insulated lead from pin 2 of Ll, placed 

near the receiver or near the receiver IF stages, 
should normally give suitable coupling which is not too critical. Much looser coupling to the earlier IF 
718 

b 

VC1 
fixed 
plates 

eC1O7 

VC 1 

moving 
plates 

(\CFO!), 

Fig. 2: Layout of components on top of the Veroboard and wiring 
beneath. 

circuits will be required than to those at the diode 
end of the IF amplifier. 

If coupling is too close, receiver sensitivity will 
fall off considerably when the BFO is switched on. 
Should coupling be too weak, strong SSB or CW 
signals will be difficult to resolve, while weak SSB 
or CW will be resolved easily. However, it should 
be an easy matter to move the lead from the BFO, 
or to cut it down, until results are satisfactory. 

RECEIVING CW and SSB 
Morse signals should be found easily in the 

amateur and other bands and VC1 is simply rotated 
to produce a suitable audio tone. In some-cases rotat- 
ing VC1 one side of the zero position may be found 
to give better reception than the other side. 

To receive SSB, first tune in an amateur SSB 
signal, probably on 80m, with the BFO off. Switch 
the BFO on and rotate VC1 slowly until intelligible 
speech is produced. This requires quite careful 
adjustment. If the signal cannot be resolved, turn 
VC1 the other side of the zero position. This alterna- 
tive position will in any case be necessary on the 
HF bands, where the upper sideband is usually 
employed compared to the lower sideband trans- 
mitted on the LF bands. 

If the receiver is fitted with RF and audio gain 
controls, the audio gain should be near maximum 
and the RF control advanced as necessary, for best 
results on SSB. 

VC1 need not be 10pF but larger values give 
more critical adjustment while smaller values may 
not give enough range of adjustment. Where the 
receiver has a fine tuning control this can be used 
for tuning SSB or CW signals, but if the receiver 
tuning does not allow very critical adjustment, VC1 
can be used for this purpose, after locating the 
wanted signals. 
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SAXON Money saving high 

performance audio equipment 
DIRECT FROM OUR OWN FACTORIES 

GUARANTEED TESTED HIGH PERFORMANCE 

MODULES -now better value than ever 

SA35 £5.45 Car 
r s ai 

35W RMS 25 -50V 
7 translators, 7 diodes 

SA50 (6.90 
Coraaao 

50W RMS 15-65V 
7 translatas, 7 diodes 

SAI00 f1250 Cïre;je 
100W RMS 4S-70V 
10 transistors, ?diode' 

* 25141-2-5k Hz * 0'2 %distortion * Nolte -80dB * 500mV into 20K * 4-16 ahma * Simple wiring * Short and open 
circuit Proof * Continuously 
rated * Topgrad 
tamponami 

120 watt module complete with built - 
in supply -extra heavy duty 422.50 áö0 

Mk II STEREO DISCO MIXER £2250 
Carr. 30P 

This well tried unit mixes two decks, handles any 
ceramic cartridge, and features mic Over -ride plus 
separate full range bass and treble controls on both 
mie and deck inputs. Ample headphone power i 

available for P.F.L. May be used for mono and is 
mains operated. Fitted with sturdy screening case. 
Controls: Mie vol, base, treble. LeftlRight fade, deck 
volume, bass, treble, hiphone select. vol, Mains. Size 
17 }in x 3in X ¿in deep. 

DISCO MODULE £9.50 290 
Thousands sold of this extremely Popular mono version. A mie input may 
be fitted using the VASO (see below), Low consumption from a 9V battery. 
Feature. the same high standards of reproduction as the Stereo version, 
Controls: Hfphone select. vol. Left deck vol, Right deck voi, bass, treble, 
master vol. Size 12 }in X lin X Sin deep. 

THE SA100 MODULE 

POWER SUPPLIES 
UNSTABILISED--READY WIRED 

Suits 2 SA25 or 
SA50 (e ohm) 

Suite SASS le ohm) 
or 2 SAIOG 

PU45 
PU70 
STABILISED 

P545 SÓ {á li z Á5 om 

MT45 
PS70 

MT70 
N.B. 

£545 
£845 

£445 

Carr30iage 
p 

Carriage 
40e 

Carriage 
free 

Transformer fee £3.50 Carriage 
above 30e 

Suits 2 SALOO £5.45 Carrfreie ag 

Transformer for 44.90 Carriage 
above 40P 

PS10 is not suitable for the SA50 

t 

o 
SAXON 

t: a 

II 

x.. . L 

J j i 
K 

Ym. 

1 
M> 9a`O . 

3- CHANNEL SOUND -LITE £2250 err, 
Only SAXON can supply such incredible value For money. This unit teatarci 3kw 
power handling. fullwave control, bas:, middle, treble AND master controls. Twin 
loudspeaker jacks for "through" connections. It may be used free standing or will 
panel mount next to either of the above. Also features unique CUT -BACK circuitry 
for extra wide range response. Size 12in x 3in x /jig deep. Professional standards 
et price You Can afford! 

ADD 8%, VAT 
SINGLE CHANNEL Recently reduced in price 

VERSION í7'S0 ha dles Ikyv. Full caret 
TO ALL ORDERS 

Carr. free operation. 

MULTI-PURPOSE MIXERS 
M41-1L M6HL 

£I050 Carr, E29,50 Carr, 

featuring mute plea of our VA30 module. the MOIL 
and M6HL fullI the requirements of all clubs. groups, 
etc. where a high quality miter is required. Each 
channel has one high and one low impedance input, 

plus 
volume, treble and bats controls- Input 

peal ces may, if required, be easily changed. 
The M4HL has four channels. and one output, and 
the HOHL six channels (12 inputs} end a master 
control and two outputs, Either unit may be used 
free -standing or panel mounted. These miceri will 
feed all types of amplifier. Recommended for their 
versatility and high performance. and excellent 
value far moneY- 

VA30 CHANNEL £3.50 iaz 
This is the baste channel module in the above mixers 
and may also he used for extra Imputa on either the 
mono or stereo mixers. Fitted with volume, bass 

d treble controls, requires iust a lack and supply 
(9 -100V) 

al 

s $aX(HL SIO$Rd lite 

411-40---40 41--41 

40-41-* ,. 41-11-4/1i 

40-0-0 - 41-46-411 ü 

ò ò o o 0 óö ö ó ü t'7 3 

SAXON 

SAXON 
CSE 
100 

COMPLETE 
AMPLIFIER 

434.90 
Carr, fru 

100W of speech and 
music -Two 
separately controlled 

bai 
inputs. 

s and treble. 
range 

controls. Sturdy end 
attractive vynide 
case. Twin outputs. 
Ideal for groups. 
discos. etc. Fully 
tested and 
guaranteed. 
SOW version identical 
In appearance- 

CSESO 
429.50 Carr. free 

Four individually SAXON 100 controlled FET in- 
t.ut tints Plus COMPLETE wid rance bas AMPLIFIER 
and rreble con- 
trols. 120W of E53'00 
epeech and music Carr. free putout from 
twin. l o u d s p e a k e r 

SAXON 50 sockets. Sturdy Cafe. and an arts active facia eke: this 
excellent valut for money. Hundreds it use by groups. 

37.50 discos, clubs. etc. 
SOW version identical in appearance 

Carr. free 

CALLERS AND MAIL ORDER 

SAXON ENTERTAINMENTS LIMITED 
327 -333 WHITEHORSE ROAD CROYDON CRO 2HS 

(Please quote magazine when ordering) 
SHOP HOURS: 9 a.m. -5 p.m. -- LUNCH 12.30 -1.30 pima MAIL ORDER DESK: 10 a.m. -3 p.sn. 

24 -HOUR ANSWER SERVICE. TEL. 01.684 6385. TECHNICAL ENQUIRIES: DI -68.4 0098. 

SIND tOo FOR OUR 16 PAGE 
MANUAL -full circuits A details. 

TERMS OF RUSIN ESS: C.W.O. 
C_0.50. or ACCESS (just send i n 

taro ni.mber). Send 50p for C.O.D. 

Please send S.A.E. with .111 enquiries. 

VAT P) Bs/ must be added to all 
eiders. including care. charges. 
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"I MADE IT MYSELF" 
Imagine the thrill you'll feel ! Imagine how impressed \ 
people will be when they're hearing a programme on a 
modern radio you made yourself. 

Now! Learn the secrets of radio 
and electronics by building your 

own modern transistor radio! 
Practical lessons teach you sooner 

than you would dream possible. 
What a wonderful way to learn -and pave the way to a new, better -paid career! No dreary ploughing through page after page of dull facts and figures. With this fascinating Technatran Course, you learn by building! 

You build a modern Transistor 
Radio . a Burglar Alarm. You 
team Radio and Electronics by doing 
actual projects you enjoy -making 
things with Your own hands that 
You'll he proud to own! No wonder 
it's so fast and easy to learn this way. 
Because learning becomes a hobby, 
And what a profitable hobby. 
Because opportunities in the field of 
Radio and Electronics are growing 
faster than they can find people to 
fill the lobs! 

No soldering -yet you 
learn faster than you 
ever dreamed possible. 
Yes! Faster than you can imagine, 
you pick up the technical know how 
You need. Specially prepared step - 
by -step lessons show You how to 
read circuits- assemble components 
-build things-experiment. You 
enjoy every minute of it 

You stet everything You need. 
Tools. Components. Even a versatile 
. Multimeter that we teach you how 
to use. All included in the course. 
AT_NO EXTRA CHARGE! And 
this is a course anyone can afford. 
(You can even pay for it by easy 
instalments). 

So fast, so easy, 
this personalised course 
will teach you even if 
you don't know a thing 
today! 
No matter how little you know riow. 
no matter what your background or 
education. we'll teach you. Step by 
step, in Simple easy -to -understand 
language. you pick up the Secrets of 
radio and electronics. 

You become a man who makes 
things. not lust another of the 
millions, who don't understand. And 
You could pave the way to a great 
new career, to add to the thrill and 
pride you receive when you look at 
what You have achieved. Within 
weeks you could hold in your hand 
your Own transistor radio. And alter 
the course you Can go on to acquire 
highpowered technical qualiflcations. 
because our famous courses go 
right tip to CitY a Guilds levels. 

Send now for FREE 
76 page book -see how 
easy it is -read what 
others say: 
Find out more now! This is the 
gateway to a thrilling new career, or 
a wonderful hobby you'll enjoy for 
years. Send the coupon now There's 
no obligation_ 

To: ALDERMASTON COLLEGE QH I aPwas 
DEPT. eew es 
READING RG7 4PF 

Yes, I'd like to know more about your course. Please send 
me Nee detaIls -pigs your big, 76 -Page book that tells about ell your courses. 

wireless? 
The early days of electronics were based very 
largely around the topic of radio. Things like 
computers and calculators are very much an 
afterthought. AMBIT is instigating a specialist 
sales and service line, just for AC electricity. 
From l0Hz to 1000 MHz. With our association with 
the largest producer of coils and filters in 
the world, namely TOKO, we think we have got 
a head start. Add to this our declared comm- ittment to linear rllonolithic technology, and 
the result is the most advanced and comprehen- 
sive service available to the amateur or 
industry. 
In our AC line information folder, you will 
find the CA3090A PLL decoder, with TOKO coils 
and pilot tone filter, PCB and other bits for 
just £3,90 +VAT. 
The CA3123E AM radio module, the CA3089E FM 
radio module, the TBA810AS short circuit proof 
7W audio amp module, DATA FOLDA is 25p inc pp., 
and contains information for all concerned 
with audio and wireless - GET YOUfS MD1f 

37a HIGH STREET ni BRENTWOOD 
SSEX ú1 dRF# 

INTERNr4TIONAtira. t0e9151 
TetIer[x: 995194 

for fast, easy 
reliable soldering 
Ersm Muuecoie Solder contains 5 cores 
of non- Corrosive alum. instantly Cleaning 
heavily oxidised surfaces. No extra flux 
rs required 

r 
EASY-TO -USÉ 
DISPENSERS 

;.-.. _. 

Site 5 
Savbit alloy 

18 wig, 32p 
(illustrated}. 
Size 194 
60/40 alloy 

18 swg, 34p 
Size 15 

60/40 alloy 
22 swg, 36p 

IDEAL FOR HOME 
CONSTRUCTORS 
Size 1 cartons in 40/60, 60/40 

and Savbit alloys f in 7 gauges 5óp 

eerloP 

Size 12 Reel 
for Service 
Engineers and 
Electricians. 
18swg 

. , 0001 Savbit alloy £1 -72 

BIB WIRE STRIPPER AND CUTTER" 
Deluxe Model 9 Automatic opening spring, 
locking catch, plastic- covered handles. Case 

hardened and precision ground. Adjusts 
to most wire sites. Cuts and strips 
flex, splits plastic twin flex. J 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

720 

Prices shown are recommended retail. eacludmg V A.T. 
From flemma' and Hardware Shops It unobtainable mind tt)p P&u drreel to Bib Hi -Fi geeessories Limited, Hemel Hempstead. Hens H P2 71 P 
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ANOTHER 

BATTERY SAVER! 

AMY 

..) 

S we go through the Age of Apollo with 
everything rocketing upwards the prices 
of dry batteries are no exception. The 

common PP7 9 volt battery, for example, costs 
around 33p at the moment and many transistor 
radios use two of these. Their useful life in a radio 
is very variable but one factor, above all else, 
determines how economical they are likely to be in 
the long run: the sensible use of the volume control. 

Just about all transistor radios use output stages 
designed to operate in what is known as "Class B" 
conditions, where the current consumption is very 
low with no signal, rising as the signal input is 
increased so that low volume levels mean low 
battery consumption and longer battery life. 

At 66p for a pair of PP7s it is immediately obvious 
that a mains operated power supply unit is going to 
pay for itself very quickly indeed, after which the 
cost of the electricity to operate the set is negligible. 
Taking a month as a typical life span for the 
batteries the cost of this power supply unit at under 
£3 could be written off in about four months. For 
our Senior Citizens and others similarly placed this 
is no mean saving. 

Design 
While power units for radios requiring 6 or 9 

volts are common enough, units to replace 2 X PP7 
batteries (18 volts) seem hard to come by. In the 
author's case, an Ultra 6142 LW, MW and VHF 

1AM 02641 

AC 
mains 

E 

Fig. 1: Circuit of the power unit together with the connections to the 
terminals of the retained battery tops. 

ARTHUR DOW 

portable, it seemed logical to make up a power 
supply unit to fit in the same space as the batteries, 
so what better than to use the tin cases from a pair 
of defunct PP7s? 

In the final circuit used, Fig. 1, one tin box carries 
the mains transformer T1, the 12 + 12 volts secon- 
dary windings going to the rectifier diodes D1 and 
D2, smoothing capacitors Cl and C2 and the zener 
diodes which stabilise the output voltage at 9.1 + 
9.1 volts, all contained in the second box. The tops 
of the boxes carrying the terminals are retained and 
accept the original battery clips so that no altera- 
tions whatsoever need to be made to the radio set 
itself, a very important consideration. At any time 
the power unit can be slipped out of the set and 
normal batteries fitted back in a few seconds. In 
any other set a check ought to be made to with a 
voltmeter to ensure that the two batteries are, in 
fact, in series, requiring 18 volts. Otherwise, as long 
as the original battery polarities are adhered to, 
there should be universal use for this type of power 
unit. 

Construction 
Initially, two old PP7 type batteries are dealt with 

as follows: Mark the tops with the + and - signs, 
as shown on the side of the case, against the respec- 
tive terminals. Cut across the corners at the top 
with a pair of sidecutters and ease back the edges 
until the top can be lifted out complete with 
battery. Cut the connecting wires or thin metal 
strips fairly close to the terminals and throw out 
the battery. 

A hole of about in diameter is made in corres- 
ponding positions in each case and the two cases 
held together with a rubber grommet, Fig. 2, noting 
the polarity markings on the cases. Another hole is 
made for the mains lead to enter, again via a 
grommet. The position of this hole will be dictated 
by the position of the batteries in the set. In the 
Ultra 6142 a slot was filed at the bottom of one 
side of the cabinet, adjacent to the battery compart- 
ment, from which the mains lead was led out. 

Next, all the components, with the exception of 
the transformer, are soldered on to the small piece 
of veroboard, Fig. 3, and lead -out wires attached. 
Some sort of colour coding for the wires is an 
advantage to avoid wiring errors. The board is 
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fitted across the diagonal of one box and a couple 
of spots of adhesive will hold it in place. Be particu- 
larly careful that the polarity of the four diodes and 
the smoothing capacitors is carefully observed. The 
wires from the board are passed through the 
grommet with the exception of the one white and 
one red wire which are soldered to the + and - 
terminals on one of the battery tops. 

Mains 
lead 

Feet 
bent 
down 

A Insulating tape on both edges 

i 

Grommet 

._._.. 

- 
rt 

Grommet G o 
Cobopo nt 

` 

I 

D 
G'' , 

A 

Solder 

T1 

rfh 

Battery cases 

Fig. 2: Location of the 
components inside the 
battery cases. The cases 
are held together by the 
grommet through which 
the interconnecting leads 
pass. 

View on A -A 002691 

The mains transformer has two mounting feet 
which must be bent down, Fig. 2, one being fixed 
to the bottom of the box with a 6BA nut and bolt 
and the other soldered to the box just below the 
top. But, before fixing the, transformer finally, feed 
a few inches of the mains lead through the grommet 
and connect to the primary winding taking the 
earth lead to the transformer's "screen" connection 
and to the case. Put a few turns of narrow insulation 
tape on the end of the mains lead inside the box to 
prevent the lead being pulled out. This may not be 
the best arrangement but space is rather limited 
inside the box. The wires from the board may now 
be connected to the transformer secondary with a 
white wire and a black wire going to the terminals 
on the second battery top, again noting the correct 
polarity. The transformer may now be dropped into 
the case and finally fixed into position. Some insu- 
lation tape was stuck across the core of the trans- 
former at the top to prevent any possibility of a short circuit of the terminals immediately above. 
Likewise some tape was put across the top edge of the board in the other box. 

Testing 
Before replacing the tops in the cases it is a good 

idea to try out the power unit for correct operation. 
After checking the wiring again and the ,polarity of the various components connect a DC voltmeter 
across the red and black terminals. Select a volt- meter range of, say, 50 volts initially. Switch on the mains, when a reading of about 18 volts should be 
722 

* components list 

R112 220>.3 5%1 watt 
C111 140DuF25V 
D1/2 1N4002 
D314 9 1V zener 

f13iYB5G9,V1r 
Ti Transformer 24i3ÿ112V 12V 

(Dnufllas htTlttCS) 
Verolanerá. GrornmeBs- Battery cases. Mains read. 

obtained, with 9 volts between the white wires and 
either black or red. 

If everything appears correct put some insulating 
tape over the connections to the terminals and put 
the tops back into the cases finally turning over the 
edges of the cases to hold the tops in position. If 
thought necessary, the unit can be checked on the 
radio itself before fitting the tops back, connecting 
the battery leads from the set on to the power unit 
terminals. If there is something wrong it can be 
attended to now instead of having to open up the 
cases again. As a further check, the voltage across 
each of the smoothing capacitors should be about 16 
volts. 

JAM 02701 

- 

Red 

+' 1 j C2 

T1 12V 
secondary White +White 

k 
2 

T1,12V 
secondary -lack 

Fig. 3: Layout of components on small piece of Veroboard. Protect 
vertical edges and top with insulating tape or similar. 

Notes 
It should be remembered that the on /off switch 

on the radio set itself still only controls the DC 
output of the power unit to the set and not the 
mains input. Although the set consumes very little 
power from the mains it is still good practice to 
switch off the mains side when the set is not being 
used. The set switch can be left on permanently 
and operation of the set controlled by a switch at 
the mains outlet point. 

The miniature mains transformer specified has a 
secondary current rating of 250mA which is far in 
excess of the 20 /30mA which will be drawn by the 
average set. However, since it costs only a matter 
of a few pence more than the sub -miniature trans- 
formers rated at around 30 /50mA the additional 
safety factor was thought to be well worth while. 
The light loading of the transformer will also assist 
the output voltage regulation of the unit. 
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If you're looking 
for trouble 

you needn't look 
any further 

It's not only technicians who can see the 
finer points. of Eagle multi- meters. 

Every handyman notices them too. 
They're easy to read. 
They're tough. 
Their construction comes up to labora- 

tory standards. 
Even our inexpensive pocket sized 

models have features you'd usually only find 
pn professional equipment. 

Take a look through our catalogue. 
You'll see over twenty Models. 
Specifications that would impress the 

most experienced technician. 
And a price range that takes in amateurs 

as well as professionals. 
We guarantee every one for two years. 
With parts to service them i n no time. 
So" you can confidently find fault in 

anything. 

Cagie 
The name on Britain's widest range of 

electronic equipment. 

r Please send me the Eagle electronics 
catalogue containing the complete range 
of test equipment. 

Name 

Address- 

PW 3 

Eagle international Precision Centre :leather Park Drive 
Wembley HAO2 SI) Teleohone 01.903 0144 

I 
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G. F. MILWARD, 369 Alum Rock Road, Birmingham 138 3DR. 
Tel. 021 -327 2339 

12 VOLT FLUORESCENT LIGHTING 

INVERTER TRANSFORMERS 13/15 WATT 70p 
(CIRCUIT INCLUDED) 
"CURRENT ECONOMY" TRANSISTOR (600 ma.) 50p 
"MAXIMUM LIGHT" TRANSISTOR (1.3A) 50p 
RESISTORS /CAPACITORS TO SUIT 15p 
LAMPHOLDERS (LONG LEAD) 30p PAIR 

(SHORT LEAD) 20p PAIR 
WHITE ENAMEL CASE, 18' or 21' (Postage 30p) 70p 
TUBE, 18" -15 WATT or 21 " -13 WATT 4$p 
(NOTE:- TUBE ONLY SUPPLIED IF CASE ORDERED, 
TO PREVENT POSTAL DAMAGE) 
13 WATT FITTING READY BUILT AND TESTED - 
INCLUDING TUBE (Postage 30p) £3.75 
Post /Packing 25p per order except where shown 

rx 

VSLYS 
C 

NEW IMPROVED 
CIRCUIT] 
Drives 21" 13 watt 

18" 15 watt 
or adaptable for 
2 x 12' 8 watt 

SMALL ELECTROLYTICS 
Net N. CapaUly VOItaOe 
H6/3 3pF 
HB/3A 4pF 
H815 SpF 
H8/8A 10uF 
H8/BA 18äF 
H8/9A 20uF 
H 6/to nor 
H8111 25pF 
H8/12A 30uF 
HB/13A 32uF 
148114 40pF 
218/14A 405F 
kart 5A 40pF 
117¡1A SOuF 
H 7/2A 64pF 
H7/4 64pF 
117/0A 1 25p 
H7/10A 104pF 
H I/11 180uF 
H7/11A 150pF 
H7/14 220p 
147/14A 220pF 
117115 220uF 
117/15A 2200F 
11611A 250pF 
21613A 3200F 
HB/4 320uF 
H6/5 330uF 
K6/5A 330pF 
H6/8A 470pF 

50V 
10V 
10V 
t8v 
7oV 

SOY 

12V 
10Y 

SOY 
75V 
16V 
3SV 
10V 
25V 
1SV 
4V 
25V 
25Y 
18V 
SDV 
1av 
2áV 
35V 
4V 
2SV 
10V 
25V 
35V 
35V 

PrICe 

4P 
4p 
dP 

4P 
4p 
4p 
4P 
4p 
lp 
4P 
Sp 
4P 
4p 
4P 
2P 

IP 4P 
3p 
Ep 
Sp 

14p 
6p 
Sp 

19p 
Sp 
3p 
4p 
16p 

1Sp 
lip 

w 

O 

( 
Á C TOÇ 

RESISTOR$ 

/Tisi 10E PDIIODES 54 Q.OINS. TODD PIECES- 
VERO 

21: ikARSKSEtet 

Z,TRANSISTORS 
RO 

SED 

acres ETC. 
F 

ÿ 1 
DIODES, NTRA TRANSISTORS, L INDUCTORS RESISTORS 
d CAPACITÓ RS 

, OSTAGE 2Sp PACK NO, 1 POSTAGE 7f P I PACK NP. 3 POSTAGE !Sp i PACK No. S Sap PACK No. 7 

APACITORSS 
100 POLYSTYRENE 
CAPACITORS 

CAPACITORS IT 
N MULLARD POLYESTER 
CAPACITORS 

>i 1 

1 TRANSISTORISED 

TRANSISTORISED T 
SIGNAL INJECTOR KIT 

100 CAPAITORS ` 1 I SSOSRTED TYPES) 

IC/STAGE ISp PACK Nó.2 POSTAGE 239 I PACK NO- 4 POSTAGE 25p i PACK No. 6 POSTAGE SSp I PACK No.8 

NOTE:- ALL GOODS PLUS 8% VAT (EXCEPT OVERSEAS) 

SUN 
FANTASTIC 
OFFER 

GARRARD EPOS MItiy 
Plinth A Cover 
Garrard 5P25 MkIV deck. Golddno 
G000 Cartridge. Teak finished Plinth/ 
Cover (Non Hinged) All Leeds. 
GLOBAL'S P RICE EH tO 
Carr. b ins. E7.83 

TURNTABLES 
Please add E1.05 for p 6 p 6 Ins. 
Garrard SPIS Mk IV Chants £12.15 
Garrard MD P/C Cart (Mod.) `147.10 
Gerrard ROSE Chassla . 122.46 
Gerrard 401 Chasers , £32.00 
Gold rinp 107 Mk ll P/C G800 £23-76 
Gold rinp GL75 P/C G690 .. £39.15 
GOfdring GLIB P/C GB00 .. 444.40 
Goldrinp GL85 P/C 463.50 
Pioneer PL 12D 
SansuI SR 212 .. .. PD.A. 
Thorons TDt 25 Midi .. A72 -25 
Thorons TD125AB Mk II .. E11f -9S 
rhorens TD150 ARC .. £51.95 
Thoron. TO 1.S ABC.. .. £5215 

Traneerlpror Saturn With 
Vestige! Arm .. ., C{3 -25 

AMPLIFIERS 
Plisses add £105 for p 4v p 6 Ins. 
Amstrad Integra 4000 Mk II £25.75 
Amstrad I1 OCM Mk ll .. . , £31.65 
Amstrad 8000 M k l l ., £15 5E 
Eagle AA2 .. .. .. £31.16 
Eagle AA4 . £43 -la 
Metro -Sound ST20E MMII .. £26.1S 
Metro-Sound ST40 .. £33.25 
Metro -Sound STOP . gas 75 
Seoul AUI01 P.O.A. 
Sincleir2000 , .. . £2t -1S 
Sinclair 4000 .. .. . £44.15 
Teielon GA202 . £3456 
7eleton SAQ2068 .. LOS ES 
Torsion SA03070 . 

COMBINATION UNITS 
Neese add E7 10 for p d p 6 Ina. 
Goodmens Comp act 80 (Teak) E13115 
Good moos Compact 90 .. £185 44 
Goodmens Compact I.10 

(Teak).- .. .. [111.06 
TUNERS 
Please odd £1.05 for p 6 p 6 las. 
Amstrad MLX sow ,. £26-26 
Eagl.AA6 .. £4515 
Eagle TST 152 
Metro-Sound FM520141k11 £33.35 
Telelon T300 .. ,. .. P.O.A. 

LOBAL 
AUDIO 

Pl.,,. Mi. Ern olm h 

mere IOW.... pir.r 1ì,L1 ut 
eoe,R mint i l Seine I, Re r l 
S.1 ac roorni to n.ni;en 
*Igoe prior slice. 116011 

FULL 12 MONTH AFTER SALES SERVICE 
We gives FULL I2 MONTH GUARANTEE 
on all products purchased at any branch parts 

and labour absotutel7 FREE 

TweIl4MY 
Shopping 

1576 Coventry Roed. Terdler 
1e ®706 1941 

4 Nish Mow P.r.d., 
R.ebri454 L.S. East. 
W.odlord Ayres'. rl lord. 

01150 1076 

7eleton ST202 
Sinclair2000Mk 111 

Sinclair-4000 ., .. 

TUNER /AMPLIFIERS 
Flamm add El. 21 for p 6 p lns. 
Amstrad 5000 ., £54 -H 
Goodmens Module 80 .. E72-5E 
Goodman% Module 90 . £Y4W11 
Goodman, 1 -10 Module . £10t-SE 
SPEAKERS 
Add LI.82 for p 6 p6 ins per Pair. 
Amstrad 1500 .. .. .. £25 -65 
Amstrad 2500 . £2695 
Cal estloIs County .. £45.25 
Col estIo n D tte n 10 Mkt l £42.6S 
Coital-Ion 011fon 15 .. .. LIS50 
Col sell on DItion 25 .. .. £121 -ES 
Celestl on Dltton 44 .. .. L11445 
Celeatlon ORton 06 .. £144 IS 
Cs/Motion Hadlelgh . £30 -2S 
Goodmens Dimension O .. £127.9S 
Goodman' Havant SL £44 Oa 
Goodman, Mapleton -. £107.75 
GoodmansMagnum K2 SL £N-IS 
Goodmens MJnlater .. ,. Eli -N 
Goodman: Maze 35L .. £84.60 
Marsden Hall 110FIC . . £97.65 
Marsden HA71150F /C . .. £31.95 
Meriden Hai1200F /C .. . L39-45 
Marsden Halt 30OF /C .. ETS75 
Wharfedale Denton 2 .. £21.25 
Whs.-faders Dosed ale .. £17 -SO 
Wharfedale Glendale.. .. £5265 
CARTRIDGES 
Please add 12p for p L p d Ins. 
Go hiring 080014 £3CS 
Golddng GOOSE 16.2E 
Goldrinp G800 .. £3.47 
Shure ViSType3 .. £26.40 
Shure M75EJ Type 2 ., ., £7,90 

£34 -40 
., E20. IS 

£37-45 

336®e Rood. 52. 
T17: 01442 3447 
174 Ponl.erills Road. N7. 
T.I;01.2711761 
120 Patina Ni11.6ale. WI 1 

IYl:.014211437 
SO $14mfprd 11111. kió. 
7.1:01401 4691 

NO HIDDEiH PRICES AT GLOBAL 
AUDIO -ALL OUR PRICES ARE 
SHOWN WITH VAT INCLUDED 
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Shore M75ED Type 2 
Shure 91E0 
Shure Al3D 
SooctOne9TACHD 
FABULOUS 
OFFER 

At le 
E8-21 
E314 
£1- 1a 

AMSTRAD IC2016 MEN 
STEREO SYSTEM 
Amstrad IC2000 Mk11 with Increased 
P ower 25+25 watts amplifier- Corn- 
Male with a pair of Amstrad Acoustra 
2500 speakers, Gerrard SP25 Mkly 

Hdeck. l0DDedyy 

12600 
leads, 

Cart. Plinth /Cover (Non 
all 

GLOSRLS PRICE EH 75 
Carr. ó Ins. £3 -30 

STEREO HEADPHONES 
Please odd 42p for p6p 4-Ins, 
Koss ESP 6 ., .. £47 -SS 
Koss ESP 9 £6:4.50 
Koss K7111 Rad Devll .. £9.I9 
Koss K8 -. £11.70 
Kos, Ka /LC .. £12.25 
Koss KD727E £14.80 

EIS-35 
£16.85 
£2360 
£2715 

11.90 

11151- £ 575 5 

Koss 747.. 
K ees HVI . 

Koss Hvt /LC 
Koss PRO 5 /LC 
Koss K7 /ti Brack 
Senn helear 140414 
SennheleerHD 424 

'®M® 
12 tonten Read North led 
711: 0755 61)21 III 
Is 14 phot Place. 
Tel 0734 591331 I® 
105 St Means Rd. T.I: 71532 

PEAIOMIL MIDIS VERY 111.80111! 
COMPOSE MA PRICES Will Ih1 a 10E 10011 
OIIe bios! io tOrol,t, I.,. ,.- II- 

INII arGel MOM (Me p.1111I- 

N,P. FACILITIES 
AMORE FOR 

PEISOOI CAMEOS BRIT 

MAIL ORDERS 
to- I74PIRTONYIILf 
ROAD. LORD M. II. 
Order whir r.nfid.nc.. 
5ua P.rnl Drlor, 
Chp... Spa4T Order. 
RIO Dr.fi. Gir. or 
84591 O.g Moil. 

L S NOTE All Chosen. 
Moser Orden!. Patrol Orden, 
Back 0,04,. o' Giro lo 1r 

Made T 
arable ea 
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MODEL 
CONTROL 

BY 
RADIO: 

) INNEXTMONTH'S 
PRACTICAL 
WIRELESS 

MAKETHEC i MPLITE CONTROL SYSTEM YOURSELf! 

MODEL 

CONTROLLER 
In this short series we shall 
show yoe how to build the 
traismitter, receiver and act- 
uating rr echanism required 
to arovide radio Control over 
a orodel up to around 1D0 

yards away. No bought mod- 
ules, you build everything 
yourself from scratch. You'll 
feel very pleased with your- 
sett when it's finished and 
working! A special 'no -test' 
transmitting licence is re- 
quired by law and we tell you 
how to get yours without any 
trouble. Amaze your friends 
aS your model moves around 
under your complete control I 

: 
rr r Ir ...` 

_. 

LOW fREQUENCY AND 

MARINE 

RECEIVER 
This receiver Covers 
the bands 150 -1500 
kHz and 1 65 -5MHz 
and receives Marine, 
Broadcast and Ama- 
teur transmissions on 
AM, CW and SSE. 

ALSO:- 

CONCLUDING SECTION Df PW BUYERS' GUIDE 14/5 

*Npccial. 
Pie sP Bóök ti Radio io 

MANY OTHER CONSTRUCTIONAL 
ARTICLES, SPECIAL FEATURES 

AND REGULAR COLUMNS. 

ON SALE IN DECEMBER 
725 
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THE motor car is not an ideal environment for 
a tape player, or indeed for any electronic 
apparatus. In particular the problems of power 

supply regulation and electrical noise are far more 
acute than those likely to be encountered by a 
domestic machine. 

ENVIRONMENT 
The supply voltage, although nominally 12V, is 

likely to vary considerably under the loading condi- 
tions imposed by windscreen wipers and heaters, 
lights, etc. As a result we must produce a unit cap- 
able of working safely up to a possible maximum 
of around 15.5V, yet also maintaining a satisfactory 
performance down to 10V. For the amplifiers this 
is not too difficult- achieving a constant speed for 
the tape transport is not so straightforward. 

Because a negative earth system is more or less 
universal on modern cars, the unit has been designed 
for this. Conversion to positive earth working is very 
simple, however, and will be described later: no 
change of components is required. Operation on 6V 
systems is not possible. 

The construction of the tape- transport mechanism 
itself would of course be beyond the resources of 
the majority of our readers. It is therefore necessary 
to use a commercial mechanism. The one specified 
in the components list incorporates facilities for 
electronic speed control and also auto -stop and cas- 
sette ejection at the end of the tape. This feature 
is very necessary in a car where the machine must 
"look after itself" if the driver is fully occupied in 
manoeuvring his vehicle. 

Interference from the car's electrical system 
seems to be worse with the modern alternator and 
solid -state regulator than it was with their predeces- 
sors. Power supply filtering and comprehensive 
screening are essential if the tape -head output, which 
is less than 500µV, is not to be completely submerged 
in the hash. 

Acoustic noise levels in the passenger compart- 
ment vary considerably from one car to another. The 
amplifiers used here provide over 3W rms output 
into 412 loudspeakers from a 12V supply: this should 
be adequate for pretty well any car. 

Hamilton Electronics Ltd. 

726 

PART ON 
c. ,c 

KEITH CUMMINS ̀ & TONY 

TAPE AMPLIFIER 
The amplifier system can be conveniently divided 

into three parts, a low -noise preamplifier, an equalisa- 
tion section and a power amplifier. Silicon transistors 
are used in all but the power output stages. 

A stereo cassette carries four tracks recorded on 
a tape only 18in wide and running at 178in /sec. 
Hence the very low output level from the tape head. 
The amplifier input stage must therefore be designed 
for very low -noise performance. The technique 
adopted here uses complementary npn and pnp tran- 
sistors, with the collector current of the first stage 
providing the base current of the second. The first 
transistor is thus operating under "starvation" con - 
ditions-a factor which greatly assists in the reduc- 
tion of transistor noise. 

LEFT HAND 
CHANNEL 

Tape 
head 

Pre -amplifier Equalisa 

BCé 

Note: -ve line is NOT connected to chassis 

Fig. I: Circuit of one channel 01 
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ANCIS * 
Transistor gain will vary from sample to sample 

and will also change with the supply voltage. To 
overcome these problems, negative feedback is used 
to stabilise the gain of the preamplifier. 

The preamplifier has now raised the signal from 
the tape to a more reasonable level, but it still has 
a "Velocity characteristic" -that is, for every doub- 
ling of the recorded frequency the output level also 
doubles. This is because the tape head output level 
is proportional to the rate of change of magnetic 
flux due to the tape moving past the head. For a 
constant recorded amplitude, an increase in pitch of 
one octave (doubling of frequency) will cause the 
flux to change at twice the rate, and hence the out- 
put doubles also. It continues to double with each 
octave rise until tape head losses become significant 
at the higher frequencies. 

amplifier Control section 

Try 
8C109C 

R12 
1.5k 

C6 
0.1yF 

C7 
0.01y F 

4 
)0jF 

R13 
1k 

C6 
2yF 

R14 
4.7k 

=CID 
220yF 

C91 
0.1yF 

Tone VR1 
10k 

VR2 10k 
Balance 

To RH channel 
junction R14/VR3 

1 

R15 
100k 

C11 

R16 220 

At the time of recording, the higher frequencies 
are pre- emphasised or boosted relative to the low 
and middle frequencies. This means that the signal - 
to -noise ratio of the tape is improved, since tape 
noise is predominantly at high frequencies. 

From the foregoing it is obvious why we need 
to have an equalisation amplifier. This has a charac- 
teristic which is the inverse or "dual" of the overall 
tape curve. The output of this section has a flat 
frequency response over the audio range. 

At this point the signal is suitable for feeding into 
the power amplifier, which uses a conventional com- 
plementary- symmetry circuit. The output voltage can 
swing between the two supply rails, less the residual 
voltage drop across each output transistor, say about 
12- 2 =10V. The rms equivalent of this peak -to -peak 
voltage is approximately 3.6V which will produce 
about 3.25W using a 4fl loudspeaker. 

Power amplifier Common power supply 

Off 
R19 
1.6k 

Tr8 
AD161 

Fl 
1A 

Tr6 
BC109C 

C12 
0.001y F 

VR4 

0ß2jF 

VR3 
50k 
Volume 

R17 
50 

470 

C14 

R21 
2ßk 

470 
yF 

R16 
270k 

R20 
56 

R22 
220 

LS C13 

Power to 
RH channel 

T 220yF 

C15==1 

1000 
yF 

Right hand channel is identical 
amplifier board, plus common power supply. NOTE. -The AO162 should be Tr 9. 

LP1 
14V 

Power 
to deck 
motor 

Switch o 
on deck` 

mechanism 

F2N 
3A 

12V DC 

123 
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* components list 

AMPLIFIERS 
Resistors 

R1 470k0 R9 2.2k0 R17 4700 
R2 100k0 R10 10k0 R18 22012 
R3 10kf2 R11 47d2 R19 1 8kf2 
R4 2.2k0 R12 1.5k0 R20 5611 
R5 1000 R13 1k0 R21 2-2k0 
R6 2.2k0 R14 4.7k0 R22 2200 
R7 120k52 R15 100k12 
R8 47k0 R16 270k0 
R1 is 1W High Stability. R22 is 1W 5°/, Remainder 
are 1W 5% carbon. 

Potentiometers 
VR1 10kí2 log (ganged with other channel) 
VR2 101t01in. 
VR3 50h12 log (ganged with other channel) 
VR4 500 horizontal preset 

Capacitors 
Cl 4.7nF 6V Tent. C9 0.1j F Cer. 
C2 100pF Cer. C10 220pF 16V 
C3 100pF 16V C11 0-22pF 1DV Tant. 
C4 10pF 10V C12 0.001pF der. 
C5 100pF6V C13 220p 10V 
C6 0.1pF Poly. C14 470uF 16V 
C7 0.010F Poly- C15 1000pF 16V 
C8 2pF 10V C16 1oopF 6V 
Tant - Tantalum bead Cer - Disc ceramic 
Poly - Polyester Remainder electrolytic 

Semiconductors 
Tri, Tr3, Tr5, Tr6 Tr8 A0161 lmatched 

BC109c Tr9 AD162 f pair 
Tr2, Tr4, Tr7 BC212L D1, 02 OA 90 
NOTE -The above components are for one channel 
only. All except C15 and VR2 are duplicated for 
the second channel. 

Miscellaneous 
L1 2A suppressor choke; LP1 14V lamp; 
F1 1A fuse with chassis -mounting holder (two 

required); 
F2 3A fuse with in -line holder; 
Cassette mechanism, Lenco FFR, Stereo with 
D.C. motor; 
Veroboard 6.75 x 2.5in, 0-1 in pitch; DIN connectors 
for loudspeaker outputs; 40 loudspeakers; metal 
case; mounting kits for Tr8, Tr9; knobs, etc. 

MOTOR CONTROL BOARD 
Resistors 

R51 2.2k0 R56 150 R61 100kd2 
R52 6.8k0 R57 82012 R62 2.7k0 
R53 8 -2k0 R58 5600 R63 6800 2 

R54 1.5k0 R59 6800 R64 1200 
R55 3 90 R60 4-7kO 
R55, R56 are , =W, remainder f W 5 %. 
VR51 11i0 miniature preset. 

Capacitors 
C51, C52 22pF 25V Electrolytic 

Semiconductors 
D51 -D53 BA100 
Tr51, Tr54 BC109 Tr52 AD162 Tr53 AC128 

Miscellaneous 
Mounting kit for Tr52; pcb. 
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The use of class B output with output transformers 
could, with correct design, yield 10 watts per chan- 
nel if needed. However, we have to consider the size, 
weight and economics of the machine, as well as 
the problems of obtaining specialised components. 
The complementary output stage produces as much 
power as is likely to be needed for practical pur- 
poses, and all components are easily obtainable. 

PREAMPLIFIER 
The circuit of the complete unit is shown in Fig. 1. 

It will be seen that the signal from the tape head 
is coupled to the base of transistor Tri via capacitor 
Cl. The biasing of Trl base is set by RI and R2. 
Resistor should 'be RI, a low- noise, high -stability 
type, but R2, the lower leg of the bias divider is 
effectively by- passed by the low impedance of the 
head so far as audio is concerned, and is a normal 
carbon type. 

The collector of Tr1 connects directly to the base 
of the complementary pnp transistor, Tr2. The base 
current of Tr2 and the collector current of Trl are 
therefore the same. 

We can now consider the i)C stabilising action 
of the circuit. If the current in Trl increases, so 
does the base current of Tr2. This change is amplified 
by Tr2 so that its collector current increases. Thus, 
more current flows through R3, which in turn con- 
nects to R4. The voltage drop across R4 is almost 
entirely due to the current flow via R3, rather titan 
Current in Trl which is operating under "starvation" 
conditions. An increase in the collector current of 
Tr2 therefore causes the emitter of Trl to prove 
positively towards the supply rail. Titis is equivalent 
to a negative shift of its base bias and the collector 
current of Trl is so reduced. The change is amplified 
by Tr2 and this heavy DC feedback action stabilises 
the working point of the complete preamplifier. 

We do riot need such heavy AC feedback -in fact 
appreciable AC gain is required. By decoupling R4 
completely, a very high gain could be obtained, but 
it would be unpredictable and unstable. By introduc- 
ing R5, the gain of the stage is set at about 100 by 
the ratio R3:R5 and is almost independent of vol - 
tage, temperature and transistor variations. The 
output from the preamplifier is therefore about 
50mV. The supply to the preamp is decoupled by R6 
and C3, and the output is coupled to the equalisation 
amplifier via capacitor C4. 

EQUALISATION 
The biasing method and stabilisation technique is 

the same as that employed in the preamplifier. Horti- 
ever, an extra emitter- follower output stage is added 
which feeds both the Tone and Volume controls and 
the equalisation network comprising R1 1, CG, R12 
and C7. The basic amplifier without equalisation 
would provide a gain determined by the ratio R10: 
R11, in ibis case, 200. 

it is essential that the feedback network, which 
operates into the low impedance R11, should be fed 
from a low impedance source. If this were not the 
case, the response correction would be hopelessly 
inaccurate, as the network loads the source. 

It will now be seen why Tr5, the emitter -follower 
stage, is included. It is DC coupled to Tr4 and pro- 
vides a low' impedance output. Basic correction for 
the velocity characteristic of the tape is provided by 
R12 and Chi; C7 provides extra feedback to compen- 
sate for the tape pre -ernphasis. 
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The equalised signal, which has now been ampli- 
fied to around the 250mV level, is conveyed via C8 
to R14 which is included to increase the impedance 
"seen" by the tone and balance networks. Resistor 
R14 forms the upper leg of a divider network, whose 
lower leg is formed by the Balance control VR2. This 
control operates differentially upon the two stereo 
channels, so that increased attenuation of one simul- 
taneously results in an increase of output from the 
other. The tone control network consists of C9 and 
VR1. This is a simple "top cut" network which is 
adequate for use in the car. 

Finally we come to the Volume control, VR3, 
which taps off the required output to drive the power 
amplifier. 

POWER AMPLIFIER 
The power amplifier consists of four transistors, 

Tr6, Tr7, Tr8 and Tr9. The latter two are comple- 
mentary output transistors mounted on the back - 
plate of the machine, which serves as a heat sink. 

The action of the driver stage is similar to that of 
the previous amplifier. Transistor Tr6 has its base 
level set by R15 and R16. In this case, the level set 
is approximately half -way between the .12V rail and 
earth. Capacitor C12 is included to prevent RF 
instability, as is R17. The collector of Tr7 feeds the 
base of Tr8 directly, and the base of Tr9 via D1 and 
D2 and VR4, before reaching the collector load 
resistor R22. 

Potentiometer VR4 sets the forward bias applied 
to the output transistors. In order to compensate for 
changes in temperature, diodes D1 and D2 are 
shunted across VR4. As the output transistors are 
germanium types, germanium diodes are used. When 

4 

the temperature increases (a condition which would 
cause increased conduction in Tr8 and Tr9) the 
impedance of the diodes falls, so decreasing the 
forward bias and stabilising the working conditions. 

The emitters of Tr8 and Tr9 are connected via RM 
to the emitter of Tr6, giving overall stabilisation of 
the DC working point of the amplifier. The emitter of 
Tr6 is decoupled by C13, and R20 is included to pro- 
vide AC feedback in the ratio R21: R20, so stabilis- 
ing the gain at around 40. If we consider a level of 
200mV coming in from the volume control, this 
means we are just inside the overload point of the 
amplifier. The audio signal is coupled to the speaker 
via C14. 

The loudspeaker also completes the DC return 
for R22. The audio output signal is in phase with 
that at the collector of Tr7 and hence there is posi- 
tive feedback. This raises the input impedance of 
the output stage and enables the small transistor Tr7 
to drive the output pair fully. This technique is 
known as "boot- strapping." 

The output pair operate in class B. Forward bias 
is needed to prevent cross -over distortion, and VR4 
is set up to provide a 10mA quiescent current 
measured at the fuse -holder. The fuse is connected 
in series with the collector of Tr8, to protect the 
output stage from conditions of gross overload. 

The incoming supply from the vehicle is filtered 
by Ll and decoupled by C15. Power to the deck 
motor and panel light are also fed from this part of 
the circuit. The on-off switch is included as part of 
the tape deck mechanism. 

The second part of the article describes the motor 
control circuitry and construction of the circuit 
boards. 

Internal view of the prototype. The 
amplifier output transistors are mount- 
ed on the back panel, which acts as a 
heat -sink. 
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Now -two fascinating ways to enjoy saving money! 

NEW! Sinclair Scientific kit 

Britain's most original calculator 
now in kit form 
The Sinclair Scientific is an altogether 
remarkable calculator. 

It offers logs, trig, and true scientific 
notation over a 200- decade range - 
features normally found only on 
calculators costing around £100 or 
more. 

Yet evenready- built, the Sinclair 
Scientific costs a mere £32.35 
(including VAT). 

And as a kit it costs under {2a! 

Forget slide rules and four -figure 
tables! 
With the functions available on the 
Scientific keyboard, you can handle 
directly 

sin and arcsin, 
cos and arccos, 
tan and arctan, 
automatic squaring and doubling. 
logio,antilogro,giving quick 
access to xv (including square 
and other roots), 
plus, of course, addition. subtraction, 
multiplication, division. 
and any calculations based on them. 

In fact, virtually all complex scientific 
or mathematical calculations can be 
handled with ease. 

Components for Scientific Kit 
(illustrated) 
1. Coil 
2. LSI Chip 
3. Interface chips 
4. Casemouldrngs, with buttons, 

windows and light -up 
display in position 

5. Printed circuit board 
6- Keyboard panel 
7. Electronic components pack 

(diodes, resistors, capacitors, etc 
8. Battery assembly and on /off switch 
9. Soft carrying wallet 

10. Comprehensive instructions for use 

Assembly time is about 3 hours. 

£19.95 
(IHC.var) 

So is the Scientific difficult to 
assemble? 
No. Powerful thqugh it is, the Sinclair 
Scientific is a model of tidy engineering..., 

All parts are supplied -all you need 
provide is a soldering iron and a pair 
of cutters. Complete step -by -step. 
instructions are provided, and our 
Service Department will back 
you throughout if you've any 
queries or problems. 

Of course, we'll happily 
supply the Scientific or the 
Cambridge already built 
if you prefer - they're 
still exceptional value. 
Use the order form. 
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Features of the Sinclair Scientific 

8.S'629-i01 

lied 57.2958' ' sinlair in to 2-30259 

Scientific e 2.71829 
3459 

110 11P IIlA Il i 
I 

to 12 functions on 
simple keyboard 
Basic fogs and trig 
functions (and their 
inverses), alt from a key 
board assimpleasa 
normal arithmetic cal - 
culator's. 'Upper and 
lower case' operation 
means basic arithmetic 
keys each have two extra 
functions. 

Scientific notation 

mantissa. 2-digitexpo- 
Display shows s 5 -dig it 

ment; both signable. 

*200- decade range 
10401°1049s. 

Reverse Polish 
logic Post -fixed 

operators allow chain 
calculations of unlimited 

length -eliminate need 
for an = button. 

25 -hour battery life 
4 AAA manganese elke- 

line batteries (e.g. 
M N2400) give 25 
hours continuous 

use. Complete 
independence 
from external 
power. 

® Genuinely 
pocketable 

41/3"x 2"x11/19". 
Weight 4 oz. Attractively 
styled in grey, blue and 

-: white, 
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Sinclair Cambridge kit 

At its new low price, the 
original Sinclair Cambridge 
kit remains unbeatable value. 

In less than a year, the 
Cambridge has become 
Britain's most popular pocket 
calculator. 
It's not surprising. Check the 
features below -then ask 
yourself what other pocket 
calculator offers such a 

powerful package at such a 

reasonable price. 

Now only 

£14.95 

Components for Cambridge Kit 
1. Coil 
2. LSI chip 
3. Interface chip 
4. Thick film resistor pack 
5. Case mouldings, with buttons, 

window and light -up display in 
position 

6. Printed circuit board 
7. Keyboard panel 
8. Electronic components pack 

(diodes, resistors, capacitors, 
transistor) 

9. Battery clips and on /off switch 
10. Soft wallet 

Assembly time is about 3 hours. 

Features of the Sinclair Cambridge 

3.I4I5927 

Uniquely handy package. 
41/3"x 2 "x 11 /16 ",weight 31 /2 oz. 

Standard keyboard. 
All you need for complex calculations. 

Clear- last -entry feature. 

Fully- floating decimal point. 

Algebraic logic. 

Four operators (- I -, -,x, :- ),with 
constant on all four. 

Powerful constant with separate'K' 
button. 

Constant and algebraic logic combine to 
act as a limited memory, allowing complex 
calculations on a calculator costing less 
than £15. 

Calculates to 8 significant digits. 

Clear, bright 8.digitdisplay. 

Operates for weeks on four AAA 
batteries. 

Take advantage of this 
money -back, no -risk offer today 
The Sinclair Cambridge and Scientific 
kits are fully guaranteed. Return either 
kit within 10 days, and we'll refund 
your money without question. 
All parts are tested and checked before 
despatch -and we guarantee any 
correctly -assembled calculator for one 
year. (This guarantee also applies to 
calculators supplied in builtform.) 

Simply fill ip the preferential order 
form below and slip it in the post today. 

Scientific 
Price in kit form £19.95 inc. VAT. 
Price built £32.35 inc. VAT. 
Cambridge 
Price in kit form £14.95 inc. VAT. 
Price built £21.55 inc. VAT. 

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

Please send me 
Sinclair Scientific kit at £19.95 

ri Sinclair Scientific built at £32.35 
Sinclair Cambridge kit at £14.95 
Sinclair Cambridge built at £21.55 

All prices include 8 %VAT. 

*I enclose a cheque for £ 
made out to Sinclair Radionics Ltd, 
and crossed. 

*Please debit my *Barclaycard/ 
Access account. Account njumber 

I l 

*Delete as required. 

Signed 

Name 

Address 

Please print. FREEPOST -no stamp L eeded. P W/12/74 

Sinclair Radionics Ltd, 
FREEPOST St. Ives, 

.::::.::::::.:::....... Huntingdon,Cambs. PE174BR. 
_. - - ? ï9 Reg. No: 699483 England. VAT Reg. No: 213 8170 88. 
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TAKE 2 
DAVID ANDREWS 

No. 66 IC PHOTO TRIGGER 

A series of simple transistor projects, using not more than twenty components. 
ONCE again we turn to that very useful in- 

tegrated circuit, the SN7400, for a low -cost 
novel application, acting as the sensing 

circuitry for a photo detector. There are innumerable 
applications for this type of circuit. This particular 
one will operate in a multitude of roles without 
change to circuit layout or component values and 
possible uses range from burglar alarms to process 
control and object counters. 

\\\ 
PCC1 
ORP12 

R1 
2.2 k 

*74 

D1 
I N4148 

R2 
2.2k 

2 

3 

4 

5 

6 

7 

J(a) 

13 

12 

(c)y11 

IC 1 

SN7400 10 
11 I 

(b) 
9 

8 

-I-4.5V 
o 

Control in 

Output 
o 

Output 
o 

0V 

Fig. 1: Circuit of the photo trigger using an $N7400. 

o 

Photo detector 
The photo detector itself is a photo -conductive cell, 

PCC1, which forms part of a potential divider circuit 
with Rl. When the cell is illuminated the potential at 
the junction of these two components rises to some 
positive level, the actual level depending on the 
degree of illumination and on the value of Rl. As 
long as this potential exceeds +3V, with the power 
supply of 45V the circuit will work satisfactorily. 
To achieve this level it is necessary to use a reason- 
able level of light such as the focussed beam of a 
small torch. In the absence of illumination PCC1 
becomes a very high resistance and the potential 
referred to falls towards zero. 

The potential is applied to the input of a trigger 
circuit comprising ICI (a) and (b). Positive feedback 
is achieved by R2 in conjunction with Dl. Even 
though the controlling potential may rise slowly the 
regenerative feedback action causes the output of 
gate (b) to change rapidly and the change occurs as 
the input voltage moves around the +2.5V level. 
There is a certain amout of hysteresis built in and 
this is set by the value of R2. 
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Direction of strips 

x -Break in conductor 

Fig. 2: Simple layout of the circuit using Veroboard. 

The sense of the signal at the output of gate (b), 
pin 6 of the integrated circuit, is such that it rises to 
+5V when the cell is illuminated and falls to zero 
volts when the cell is obscured. We could have left 
the circuit at that stage and have said that the out- 
put was at pin 6; however we can make use of the 
other two gates within the integrated circuit to make 
the device more versatile. 

Control operation 
Firstly we introduce a control operation by means 

of gate (c). The control signal should come from a 
source impedance of 2kfl or less and should be a 
DC level of either OV or +4SV. A control signal 
of OV will hold the output of gate (c) at +4.5V 
irrespective of what the photo detector might be 
sensing. We call the output signal at pin 11 the 
OUTPUT (NOT `output') and use the final gate in 
the package (d) to invert this, thus, for the con- 
ditions stated, when the control signal is at OV the 
final output at pin 8 will be OV irrespective of the 
illuminating conditions. If the control signal is 
switched to +45V the output at pin 8 will be 
+45V when the cell is illuminated and OV when 
it is obscured. The OUTPUT' signal at pin 11 will be 
the opposite of this. 

Audio square wave 
If desired, the control signal could be an audio 

frequency square wave. When the cell is in darkness 
the output at pin 8 will be zero volts but when 
illuminated the audio frequency will appear at the 
output. Should the control facility not be required 
pin 12 can be permanently wired to the positive 
supply rail. An advantage of having the complemen- 
tary pair of outputs is that one can select the "bias" 
of the system; this is particularly useful if the output 
signals are to drive relays which may be required to 
be biassed either "ON" or "OFF ". 
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f.m. stereo tuner 
CONTROL PANEL 

The layout of the prototype control panel is shown 
in the photographs. Since all functions are DC con- 
trolled the layout is not critical and can be altered 
to suit your own requirements. Also, as mentioned 
earlier, any features which you do not require may 
be omitted. 

The manual tuning drive was constructed on a 
framework built mainly of aluminium angle, as 
shown in Fig. tsa. Details of the drive -cord arrange- 
ments are given in Fig. 8b. 

Front panel 9la x 414 x 16swg aluminium 

Dial backplate cut from 
53q x1 "x 1`aluminium angle 

Pulleys are 3,,g OD mounted 
On 60A studding. 

MOdif ied pointer 
assembly 

c. 

3 turns 
Cord drive 

1 shaft 

ü 

' (Air- :4111. - 
IP! 

osa 
Assembly mounting bracket 
3 "x 3/4" x 3/4" aluminium angle 

bolted to front panel 

VRIO5 mounting bracket 
2 "x 1V xl6swg aluminium 

Polley mounting bracket 
x s/g x % aluminium angle 

(cut-out to clear driva cord) 

Double bracket formed from 
1 x i aluminium angle 

(space to suit cord drive shaft) AM 0248 

1/2 spring 

11,2 drive drum 

'- -VP105 set 
fully clockwise 

AM 321,9] 

A 
Fig. 86: Drive cord stringing 
arrangements. The pointer assem- 
bly is modified by trimming the 
ends or the carriage to clear the 
pulley mountings and also inverting 

the pointer on the carriage. 

Fig. 8a: Construction of the proto- 
type tuning and dial drive. 
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TABLE I 
Voltage analysis 

Meter 20ki4Vdc- negative lead to OV rail, all read- 
ings In V051. No aerial connected. 

H.T. Supply at C303 13V. 

Transistors 

e a1 92 o 
e b c 

7 2 ® 5 0 Tr 103 

Tr101 01 0 1.3 4 5 Tr 201 7 2 5 5 0 8 
Tr 102 04 0 1 4 13 Tr 202 5.8" 8.5 t2 1 

" Subject to wide variations between translators. 

integrated circuit' 
Pin heading Pin Reading 

IC 201 1, 2, 3 t-a IC 202 1 2.3 
6 5-5 6 2.1 
10 5 9 9, 10 6.4 
13 1 12 13 
15 4 5 t See Table 4, 

INITIAL TESTING AND 
SETTING UP 

Before any RF adjustments are made it is wise to 
check the DC conditions at each stage in turn. A 
construction error or a faulty component is likely to 
produce an incorrect voltage in an associated part 
of the circuit. Table 2 shows the voltages to be ex- 
pected at important points in the circuit when 
measured with a 20,000 ohms per volt meter, on the 
range most appropriate to the voltage to be 
measured. 

Switch on and check the voltages appearing in the 
front end and oscillator stages. If they are correct 
connect the meter, on its 2.5V or 3V range, to the 
positive end of VR104 which should be adjusted until 
a reading of 2.0V is obtained with VR105 at mini- 
mum and S101 switched to Manual. 

Now solder in R205 to apply power to the IF sec- 
tion and check the voltages against Table 2. Follow 
the same procedure with the demodulator and stereo 
decoder integrated circuits to complete the initial 
testing. The voltage appearing at pin 15 of IC201 
indicates the strength of the signal at its input. A 
high reading here could indicate that a programme 
is being received or that there is some instability 
in the IF section. If rocking the tuning control does 
not reduce this voltage to the correct level, check 
that all the IC201 decoupling capacitors and the link 
joining the top and bottom earth planes are in place. 

ALIGNMENT 
When all the DC tests have been completed satis- 

factorily you are ready to move on to the final stage 
of construction, aligning the receiver. Connect two 
lengths of screened wire to the Left and Right audio 
output pads ready for attachment to the output 
socket. Remove the temporary earth wire and mount 
the receiver in the die -cast box. The earth connec- 
tion is now made via the mounting stud in the power 
supply section of the pcb. 

Connect a short length of wire from the centre pin 
of the aerial socket to L101, as shown in Fig. 7, and 
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solder the audio output leads to the 5 -pin DIN socket 
(Fig. 9). If your audio amplifier is earthed via its 
mains plug, avoid hum loops by breaking the earth 
connection between the tuner and the, amplifier 
(which is made by the screen of the audio connecting 
lead) at a convenient point. 

RF /IF ALIGNMENT 
The method of alignment adopted depends on the 

facilities available to the constructor. Two methods 
are therefore proposed; the first requires the use of 
a VHF signal generator but the second needs only 
another, aligned, FM tuner. 

FIRST METHOD 
Short out the oscillator coil, L106, with a croco- 

dile clip and connect the signal generator to the 
'hot' end of L104. The output level of the generator 
should be set to about lmV and the frequency set 
to the nominal centre frequency of the particular 
ceramic filter used. The filters are graded into batches 
of varying centre frequency, each frequency being 
identified by different colours. Table 3 lists the fre- 
quencies and their corresponding colours. 

If a signal strength meter is not included a high 
impedence multimeter should be connected to pin 
13 of IC201. By varying the frequency of the gene- 
rator slightly about the nominal value it should be 
possible to detect a deflection on the signal strength 
meter or the multimeter. Once this has been found 
the core of the mixer load coil, L105, should be ad- 
justed until maximum deflection is obtained. This cir- 
cuit has a low Q so the peak is very broad. 

Leaving the generator frequency unchanged re- 
move the dustcore of L202. The tuning meter should 
now show only a slight deviation from the null posi- 
tion. Screwing in the core will make the tuning meter 
give a large deflection to the right, pass through the 
null position and deflect to the left before returning 
to the null. 

This demonstrates the S- shaped curve of the de- 
tector, the correct position for the core being that 
which resulted in the null between the two large de- 
flections. Slight variation of the generator frequency 
on either side of the null should now produce deflec- 
tions of the tuning meter to the left and right. 

To align the front end, first remove the clip from 
the oscillator coil and set the tuning voltage to the 
low end of its range. Sweep the generator frequency 
slowly over the range 80- 100MHz when a deflection 
should be observed on the tuning meter or multi - 
meter. Once this has been located, set the generator 
to 88MHz and separate or push together the turns 
on the oscillator coil to produce a maximum deflec- 
tion again. Then transfer the signal generator to the 
tuner input and maximise the deflection by adjusting 
L101, 102, 104. As the signal 'strength reading in- 
creases, the output of the signal generator should be 
backed off to avoid overloading or oscillator pulling. 

Case 
Rear view 

Fig. 9: Audio output connec- 
tions to match DIN Standard 

amplifier Input socket. 
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Rear view of control panel with major 
components identified. 

Next change the tuning voltage to maximum, in- 
crease the generator frequency to 105MHz and re- 
store its output to 1mV. Vary the generator frequency 
about 105MHz until a signal strength meter deflec- 
tion is obtained and bring this to a peak at this fre- 
quency by adjustment of VR101 -103. The alignment 
at the bottom end of the scale does not have to be 
altered as the two adjustments do not interact when 
done in the manner described. 

SECOND METHOD 
This method may be used by those who do not 

have access to an RF signal generator. A second 
FM tuner, which must have an IF of 10.7MHz and a 
tuning meter, is used both as a signal generator and 
as a monitor to check the frequency of the local 
oscillator of the tuner which is being aligned. Connect 
a loop of wire to the aerial input of the second tuner 
and place it in the proximity of the oscillator of the 
first. Set VR10S to its low- voltage end and adjust 
L106 until the local oscillator appears as a carrier 
at 98.7MHz on the scale of the second tuner. 

Now reverse the situation with the wire loop feed- 
ing the first tuner and the second tuner set to 
88MHz. Adjust the tuning control of the first tuner 
until the tuning meter (or a multimeter connected 
as in the previous section) gives a deflection, indi- 
cating that the local oscillator of the second tuner is 
being received. L105 is now adjusted to maximise 
the response and L202 is adjusted as described in 
the previous section. 

It now remains to align the RF circuits. Discon- 
nect the wire loop and connect a good FM aerial. 
The sensitivity of the tuner is such that some stations 
will be received even if the RF stages are not cor- 
rectly aligned. Set VR101.103 to maximum voltage 
and tune in a signal near the bottom of the band 
(the local Radio 2 transmitter will usually be the 
most suitable)- Now adjust LI01, 102, 104 to produce 
maximum response on the signal strength meter. 

S101 S201 S202 S203 

Adjust the presets VR101 -103 with a signal towards 
the top of the band, a local radio station for example. 

DECODER ADJUSTMENTS 
The alignment of the stereo decoder is very simple 

and requires no special equipment. With the receiver 
tuned to a stereo transmission the core of L203 is 
screwed in until the stereo indicator illuminates. The 
lamp will now remain illuminated over a range of 
several turns of the core and the correct setting is 
at the middle of this range. 

The precision of this setting may be increased 
by use of the BBC test tone transmissions on Radio 
3 each evening after the end of normal broadcasting. 
These transmissions include a tone in oñe channel 
only. With the tuner connected to an amplifier and 
speakers, the speaker of the channel with the tone 
should be disconnected and the setting of L203 varied 
to give minimum signal in the other channel. 

USING THE TUNER 
We would like to conclude this series of articles 

with a description of the tuner in use so that con- 
structors can check the operation of their receivers 
and get the best use out of them. 

The operation of the tuning meter is straightfor- 
ward. The centre -zero meter should give a slight de- 
flection to the left (low frequency) with no signal 
present. As the receiver is tuned through a trans- 
mission from the low frequency side the meter will 
deflect strongly to the left, pass through zero and 
then deflect to the right. The correct tuning point 
is at the central zero. For maximum accuracy, tun- 
ing should be carried out with the AFC off. 

If the centre -zero tuning meter is omitted from 
the tuner the signal strength meter may be used 
as a tuning indicator by simply tuning for the maxi- 
mum deflection. This method is, however, not as 
accurate. Table 4 shows the voltage at pin 13 of 

-- continued on page 74 2 735 
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Number 49 SGS TBA 790 AUDIO POWER AMPLIFIER 

THE TBA 790 is an audio power amplifier inte- 
grated circuit available in various forms which 
have absolute maximum voltage ratings of 12, 

15 and 18V and respectively providing maximum 
output powers of 1.2, 2.2 and 3.45W into an 8 ohm 
loudspeaker. 

The TBA 790KSD 
In this article we will discuss the TBA 790KSD 

device which has an 18V, 3.45W rating, having the 
type of encapsulation shown in Fig. 1. The bracket 
is permanently attached to the back of the device, 
acting as a small heat sink. The bracket contains 
two holes, tapped 6BA, by which it can be fastened 
to a larger additional heat sink. For most applica- 
tions at normal room temperatures the additional 
heat sink is not required. However, the constructor 
will often find it convenient to bolt the device to 
a sheet of metal and this will help to cool it. 

Additional 
heat sink 

51 

Bracket 

TBA 790KSD 

Fig. 1. The integral bracket of the IC provides the normal heat sink for 
the TBA 790 series. 

The pins of this IC are in the quad -in -line con- 
figuration, the connections being shown in Fig. 2. 
Constructors are advised to solder directly to these 
pins, partly because sockets for quad -in -line devices 
are not easily obtainable and partly because the use 
of a socket renders spurious feedback more likely. 

Circuit 
A simple circuit for the use of the TBA 790 is 

shown in Fig. 3. The input impedance of the device 
itself is very high, typically 50 Mfl, and the circuit 
input impedance is therefore normally determined 
by R1. The high input impedance enables the circuit 
to be used with ceramic record player cartridges. 

As the value of R2 is reduced, the amount of 
negative feedback decreases and the gain rises, 
being equal to 8000/R2. Thus if R2 is 100 ohms, the 
voltage gain is 80 or 38dB. R2 should not be less 
than about 39 ohms where the voltage gain is 200 
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Mark to identify pin 1 (under the body of the device) 

Bootstrap 

(Internal connection) 

Frequency compensation 

(Internal connection) 

Feedback network 

(Internal connection) 

Input 

1AM 02521 TBA790 (top v ew) 

Positive supply 

(Internal connection) 

Output 

(Internal connection) 

Earth 

(Internal connection) 

Earth 

Fig. 2: Pin connections for the TBA 790. The heat sink is omitted for 
clarity. 

or 46dB, since instability is likely at very high gain. 
The value of R2 should not, generally, be greater 
than about 200 ohms. 

Frequency compensation 
The componeñts C2 and C3 provide frequency com- 

pensation. Ideally their values should be chosen 
according to the graph of Fig. 4, although these 
values are by no means Critical. One should there- 
fore estimate the gain required and then ascertain 
the value of R2 in Fig. 3. The value of C3 can then 
be read from the left hand side of Fig. 4 and the 
value of C2 from the right hand side of Fig. 4. 

1AM 02531 

Input 

R1 

27M 

14 

TBA 790 

10 

R3 y - 
C4 

R2 

c1 

47yFT 
T 

+Vcc 

80 
LS 

i=oC5 
om470yF 

C3 

2 
See Fig.4 

0v 

Fig. 3: Basic circuit of the TBA 790 as an audio amplifier. 
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400 

300 
C3 
pF 

200 

100 

O 

104 02541 

50 100 150 
G 

200 

4 

3 3 

C2 
nF 

Po 
2 (W) 2 

1 1 

O 
250 

LAM 02551 

O 
O 5 10 15 

Vcc (V) 

Fig. 4: above, graph for selecting values of C2 and C3 in Fig. 3. Fig. 5: 
centre, output power related to supply voltage. Fig. 6: right, distortion 
level at various output levels. 
Fig. 7: below, is a practical circuit of a radio receiver using the TBA 
7901(50 and a ZN414. 

1.1 

(see text) 

-(1)(R)13- 
44--412 

250pF 

100k 
'VV\ 

2 N414 

470 

01pF 

0.01pF 0.1pF 

Power supply 
The maximum output power which can be 

obtained from the TBA 790KSD at various supply 
voltages is shown in Fig. 5 where an 8 ohm loud- 
speaker is employed. In general it is wise to regard 
the maximum power supply voltage as about 16V 
to allow a small margin of safety. 

It can be seen that an output of just under 2W 
can be obtained when the device is used in a I2V 
car radio, although more than 2W should be 
obtainable when the battery is being charged. 

The quiescent current is only about 10mA at I5V 
or 7lnA at 10V, but it will rise to around 1 to 3A 
when .3W is being delivered to an 8 ohm speaker. 
'The efficiency (output power /input power) is 
typically 65 per cent at the 2.7W level. 

The circuit shown has a frequency response which 
is 3dB down at about 70Hz and at about 12kHz. 
The use of a capacitor of larger value for C5 of 
Fig. 3 will extend the bass response, whilst the high 
frequency response can be altered by changing the 
value of C2 or C3. 

The components R3 and C4 of Fig. 3 compensate 
for the speaker inductance. 

The total harmonic distortion is plotted as a 
percentage against, the output power in Fig. 6 for 
a 15V supply and an 8 ohm speaker. It can be seen 
that the total harmonic distortion is fairly constant 

10k 
Volume 

20 

10.0 

7.5 

%50 

25 

1414 0256 

Vcc=15V 
RL= 8n 
f =1kHz 

O 
O 2 

Po (W) 

01 

D2 

12k 

R1 
150 

1N4001 

+ 1N 
4001 

14 

-47 TBA79OKSD 

10 

3 

01pF 

3 4 

+ 

0314 +12V to 
1N4001 15V 

en 

o470yF 
1.11015V 

100 
22OpF 

s 

471F 
15VT 1AM 02571 

OV 

at a traction of a fer Cell until t fuM rI ex«-eds 
about 2.6W. It then rises rapidly with the onset of 
clipping to about 10 per cent at 3.4W. 

Typical use 
The writer has used the 'FIlA 790SKI) as the 

output stage of a very simple radio receiver 
employing the well known Ferranti -ZN414. The 
circuit is shown in Fig. 7. The voltage gain of the 
audio amplifier has been set at about 80 which has 
been found to provide good volume. The two diodes 
DI and D2 are forward- biased silicon diodes which 
stabilise the ZN414 supply voltage. If these diodes 
are replaced by a resistor, the receiver will not 
function satisfactorily over a range of supply 
voltages. The gain of the ZN414 circuit can be 
adjusted by altering R1, reducing it in value or 
removing it altogether if the ZN414 stage oscillates. 

The diode D3 in the supply lead is included to 
prevent the destruction of the TBA 790 if the power 
supply is accidentally connected with the wrong 
polarity. It may be omitted if desired. 

The coil LI consisted of about 80 turns of 28 SWG 
enamelled copper wire close wound on a 4in. long 
ferrite rod. A long -wave coil of around 220 turns 
of much finer wire could be placed at the other 
end of the rod and switched into circuit to replace 
LI if long wave reception is required. 

737 

www.americanradiohistory.com

www.americanradiohistory.com


EHPEFWFIEI1 
l.lJ 

a.. 
M.J.HUGHES M.A. 

LEARNING BY PRACTICAL PROJECT STEPS 

PART 13 PHASE SHIFT CIRCUITS 

THERE 
is more to a top cut filter than an 

attenuation factor, as described last month. 
Apart from the potential divider effect of the 

resistor and total circuit impedance on the input 
voltage, the circuit introduces what is called Phase 
delay. This means that when a sine wave signal is 
applied to the input we will see an attenuated sine - 
wave at the output but the peaks and troughs of the 
wave will not occur at the same instances of time. To 
confuse the issue, the time discrepancy between input 
and output depends on the frequency of the signal 
we apply. This is not an easy feature to demonstrate 
without an oscilloscope but we hope the following 
experiment, coupled with a bit of thought, might 
clarify the situation a little. 

VR1 
5k 

1A14 5eJ 

Fig. 90: Experiment to show phase shift in a top cut filter. 

In Fig. 90 we shall simulate an AC input signal by 
moving the wiper of VR1. Because we are limited to 
slow movements (low frequencies) we shall have to 
use a suitable high value capacitor for Cl so that 
useful signals can be measured on the meter Ml. 
This meter must be sensitive, 20,000 ohms per volt, 
and switched to a low DC voltage range, about 2 or 
3 volts. The voltage at "A" will be set by the 
potentiometer and can be anything in the range of 
0 to +9V. We can, with a bit of manual dexterity, 
make this voltage follow a near sinusoidal pattern; to 
do this, start with the wiper at minimum voltage and 
rotate it, slowly at first, reaching a maximum speed 
of rotation at the half way point, then start to slow 
down gently until you reach the top end of its track. 
You should aim to slow down progressively, so that 
you don't suddenly stop when you reach the top. 
Having reached the top, peak positive voltage, 
immediately start turning the knob the other way, 
slowly at first, speeding up to the halfway point and 
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then slowing down as you reach the bottom end, 
again without an abrupt stop. This needs a bit of 
practice but it is not as difficult as it might at first 
appear. If you manage to do this satisfactorily the 
voltage at the wiper should approximate to a sine 
wave and if repeated over and over again should pro- 
duce a waveform something like that shown in Fig. 
91. 

+V 

1AM 02591 (a) 

+9V 

oV 

(b) Time 

Fig. 91 : (a) Ideal sine wave oscillating about zero volis. (b) Approximate 
waveform from Fig. 90, oscillating between zero and +9V. 

The thing to do now is to monitor the voltage at 
point `B" on the circuit as you go through the "sine 
wave" cycle. Initially make the cycle stretch over 
about two seconds and watch the meter closely. 
During the slow portion of the rising waveform the 
meter will read virtually nothing but as you speed 
up at the halfway point the meter voltage will rise. 
As you pass the halfway point and slow up towards 
maximum you should see that the meter voltage 

-Point A 

f-Point B 

(a) 

r/ \ \ 

(c) 

IAN 02601 

(b) 

Fig. 92: Progressive construction of waveform obtained in Fig. 91 (b). 
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starts to fall back to zero and reaches zero just as 
you reach maximum voltage. The voltage you see on 
the meter should be proportional to the rate at which 
the input signal was changing. If you had an oscillo- 
scope the output voltage would trace out the line 
shown in the progressives of Fig. 92. 

When you turn the potentiometer in the opposite 
direction, describing the negative half of the input 
sine wave, the meter will try and read backwards so 
reverse its leads and you will find that a similar 
effect is produced in a negative direction. If you 
repeat this cycle many times you can imagine that 
the voltage at point B has the same sinusoidal shape 
as that at A but it is reduced in amplitude (attenua- 
tion by top cut filter action) and it reaches a positive 
peak as the input voltage is going through the centre 
part, the fast moving part, of its positive going swing. 
The voltage at B is zero when A is peak positive, 
maximum negative when A is moving in a negative 
direction and zero again when A is at its peak 
negative, zero volts, level. The final trace in Fig. 92 
clearly shows that the voltages at B are out of step 
with those at A by a quarter of a wavelength. 

Because a complete wavelength of a sinewave is a 
cyclic event we sometimes say it corresponds to a 
360° cycle hence we can say a quarter of a wave- 
length is 90 °. Using this nomenclature we can say 
there is a 90° phase shift between the input and 
output signals for this circuit, at the low frequencies 
we are considering. 

If you had a signal generator instead of a potentio- 
meter as an input signal and a double -beam oscillo- 
scope monitoring the voltages at A and B you would 
see this more clearly. You would also see that if the 
frequency of the input signal were increased the 
amplitude of the output would increase but the phase 
shift would also start to reduce. As the input signal 
frequency becomes very high the phase difference 
approaches zero and the output becomes an almost 
exact replica of the input, both in phase and 
amplitude. 

Input signal 
(point A) 

1/4 wavelength or 
90° phase shift 

I I I 

I I I 

!AM 02611 

Output signal (point B) attenuated and phase shifted 

Fig. 93: Curves showing 90 phase shift of LF signal through top cut 
filter. 

We can thus say for a top cut filter: - 
1. At very low frequencies we get 90° phase shift and 
heavy attenuation, Fig. 93. 
2. At very high frequencies we get no phase shift and 
little attenuation. 
3. At intermediate frequencies we get a graded scale 
of phase shift (between 0° and 90 °) and graded 
attenuation, depending on the frequency we choose, 
and, of course, on the values of the components in 
the filter. 

This phase shift effect can be put to good service 
in certain types of oscillators. To obtain oscillation all 
we need is an amplifier with frequency selective 
positive feedback. This means that we have to take 
the output of the amplifier and at a certain frequency 
feed it back to the input with a phase relationship 
that enhances the output. 

We have seen several examples of the opposite 
effect in amplifier stages, previously described in 
this series. Negative feedback was achieved by feed- 
ing the signal from the collector of a transistor back 
to its base: A single transistor stage, in grounded 
emitter configuration, has 180° phase shift between 
its input and output, when the input moves positive 
the output moves negative and vice versa. To get 
positive feedback we must arrange to feed back a 
signal that is in phase (i.e. having zero or 360° or 
any multiple of 360° phase shift). 

One simple way of doing this is to use two tran- 
sistor stages, one cascaded into the next. The output 
of the second stage will be 360° out of phase with 
the input to the first and this is equivalent to there 
being no overall phase shift. If we feed the output 
signal back to the input the circuit will oscillate at a 
frequency set by any frequency dependent com- 
ponents, capacitors or inductors, that form part of 
the loop, from input to output and back to the input 
again. If there are no such frequency sensitive de- 
vices and the amplifier is DC coupled then the 
oscillator becomes locked in one or two possible 
states (it tries to oscillate at zero frequency!!). This 
circuit is, in effect a bistable which has been de- 
scribed in a previous part. 

180° phase shift 360° phase shift 

-i Stage 1 

(introduces 
180° shift) 

Stage 2 
(introduces 
160° shift) 

r 
{ Frequency selective 

circuit (if desired) 
_ 

Feedback 
signal J. 

Output 
o 

1AM 02621 

This block diagram shows concept o an oscillator, producing zero 
phase shift, gain and frequency selective feedback. 

For regenerative feedback to occur, a pre- requisite 
for oscillation, it is necessary for the gain of the 
amplifier to equal or exceed any signal losses in the 
feedback path. Positive feedback alone is not suf- 
ficient. We can turn the two transistor stage into a 
free running oscillator as shown in Fig. 94. The 
capacitors determine the frequency and, if looked at 
from a different view point, this circuit is very similar 
to a free running (astable) multivibrator. Changing 
the value of the capacitor in the feedback loop 
changes the frequency of oscillation; you can try this 
and, with the values given, the frequencies should be 
in the mid -audio range. Layout shown in Fig. 95. 

If we accept that we can get 90° phase shift from 
a simple RC filter it might seem that two such filters 
cascaded into one another Fig. 96(a) would give us 
180° phase shift. This would be true of signals of 
zero frequency but, apart from zero frequency being 
a rather impracticable concept when dealing with 
oscillators, the attenuation would be infinite and no 
measurable signal would be seen at the output. If, 
however, we extend the logic a little and consider 
three such filters connected together (Fig. 96(b) ) 

there will be a specific frequency that undergoes 60° 
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1st stage 2nd stage Loudspeaker driver 

C2 
(see caption) 

C3 
(see i'ption) Feedback loop rt 

Tr 3 
BC108 

Tr4 
BC108 

R9 
150 

O 
+9V 

C5 
47jF 

-%L5 
35- T 700 

OV 
O 

[AM 02631 

Fig. 94: Two stage amplifier converted to an oscillator, frequency being determined mainly by C2 and C3 . 

T 3 +9V 

rio- u+l 

^ - - 

fi IfP 
r ?to. OV 

90° shift 
Cl / for DC 

Input 
(V volts) 

C2 

R1 R2 

(a) 

60° shift 

Input 
(V volts) 

180° shift 
for DC 

Output 
(zero volts) 

120° shift 
C2 

Flying lead for feedback 

iAM 02651 

180°shift 
C3 

R1 R2 R3 
Output 

129 volts) 

(b) 
F /g. 96: (a) Two stages cascaded as shown will give theoretical 180` 
phase shift at zero frequency. (b) With three stages each stage will 
give 60' shift at a certain frequency giving 180" shift overall. 

740 

[AM 0260 

Fig. 95: Layout for Fig. 94. Try values of 1000pF to 0.47/1F for C2 and 
C3 in any combination. 

phase shift through each of the three stages. Three 
lots of 60° shift give 180° shift overall but this time 
we are no longer dealing with zero frequency: it will 
be a finite frequency and although there will be con- 
siderable attenuation it will certainly not be infinite 
and we can guarantee at least some measurable 
signal at the output for this particular frequency. 

It can he shown that if each of the resistors in the 
three stage filter have values R (in ohms) and the 
capacitors are of equal value C (in farads) the 
frequency that is subjected to 180° phase shift is 
given by:- 

l'= - 
27CRv 6 

Because of the inter -relationships of impedance, 
reactance and frequency the attenuation for this 
circuit at this particular frequency is always a factor 
of 29. 

We can now conceive using this network to replace 
the second transistor in our experimental circuit, to 
give 180° phase shift instead of the second transistor 
and simultaneously determine the frequency at which 
this phase shift occurs. By using this network in the 
feedback path of a single transistor stage we should 
be able to get regenerative feedback at a predeter- 
mined frequency provided that the voltage gain of 
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R1 
470k 

R2 
100k 

an1 

-.,.-..a.,.a,j 
Tr3 e-..o.-17r17,z5 _ _17 

II 

_ 17 _,as 
+.-..w .14.17 ...17a29 II 

17 17n.,a37 Irl 

I . u a e.17.1731 
#wo,1..-rs17-4aH!g II 

17 e 

+9V 

VR1 

LAM 0261J 

Fig. 97: below, a worAing phase shift oscillator. C2, C3 and C4 with R5, 
R6 and input resistance of Tr1 in parallel with Rl and R2 set frequency of 
oscillation. Fig. 98: above, gives layout for circuit of Fig. 97. 

R3 
10k 

Tri 
BC108 

Tr2 

C2 
2200pF 

Cl 
47yF 

VR1 
,k 

C3 
2200pF 

Tr3 
BC108 

1,0 

C4 
2200pF 

R5 R6 R7 
10k 10k 150 

C5 
47y F 

,' 

+9V 

LS 
35- 
7011 

OV 

Feedback 
IAM 02661 

the single transistor stage exceeds 29. Ideally the 
gain of the amplifier should be greater than, but as 
near to 29 as possible, otherwise clipping will occur 
and providing the gain is just right the oscillator 
will produce a very pure sinusoidal output waveform. 
VR1 introduces a controllable amount of negative 
feedback and thus sets the gain of the amplifier, 
Fig. 97. Start with this set to maximum resistance 
and no oscillations will be heard in the loudspeaker; 
as it is reduced in value a pure note will be heard 
and reducing its value to zero will provide zero 
negative feedback, maximum gain, and some dis- 
tortion might be heard in the loudspeaker as clipping 
starts to occur. The latter effect will depend on the 
transistor latent gain. Layout is given in Fig. 98. 

This is a very useful and simply made oscillator 
for audio and sub -audio frequencies and is some- 
times used for generating low frequency vibrato 
signals in electronic organs as it has a comparatively 
pure signal content. The only problems are that the 
gain of the amplifier needs setting carefully for 
optimum performance and that it is rather difficult 
to change its frequency of operation with a variable 
control. Small changes in frequency can be provided 
by varying the value of one or two of the resistors 
in the feedback loop by small amounts. The best way 
of setting the frequency to a predetermined value is 

to leave the resistors fixed and substitute different 
sets of capacitors in the feedback circuit. 

Phase shift has many other useful applications in 
electronics and it can be obtained in other ways. 
Under some circumstances it can be detrimental 
and is sometimes encountered unexpectedly in audio 
amplifiers giving rise to undesirable.spurious oscilla- 
tions. 
Next month: Some more applications of positive 
feedback. 

P.W. SA N DO W N- continued from page 735 

IC201 measured for various signal strengths for a 
typical tuner. This information may be used to cali- 
brate the signal strength meter if required, although 
quite wide variations can be expected between 
tuners. 

With the muting or squelch switched off there is 
considerable inter- station noise and the usual dis- 
torted output as the signal enters the edge of the 
tuner passband. With the squelch in operation the 
background should be silent until a noise -free signal 
is received. It should normally be left on unless a 
weak signal is being received. 

TABLE 3 

Fitter centre 
%ragwencies 

TABLE 4 

Signal strtenp#h 
rFi$ter FndlCatll7n 

VDflagO at Appr4X. 
Pin 13, signad feval 

Colour Centre IC201 at aerf &l 

code frequency (v) $ockel 

(Mil" 
0.15-0.3 p 

Orange 10.625 R4 1uV 
Yellow 10.665 1. 3 ttip V 
Green 10'704 2.0 tïWpV 
Blue i0.735 3.0 1mY 
Violet 10.775 4.6 tCImV 

The stereo defeat facility automatically inhibits the 
decoder when the signal falls below the level re- 
quired for noise -free stereo. Alternatively the tuner 
can be held in the mono or the stereo mode inde- 
pendent of the signal level by moving the mode 
switch R203 to the appropriate position. 
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EKCO ZU540 
Sound Project ZU540 from Ekco is a 
tuner -amplifier /turntable /Dolby cas- 
sette tape recorder unit. 

The Dolby noise reduction system 
operates on both record and play- 
back. The v.h.f. varicaptuner employs 
4 push -button pre -selectors plus free 
tuning and a built -in stereo decoder 
with beacon indicator. 

The transcription -type 2 -speed 
record player uses a Philips GP400 
magneto- dynamic cartridge with a 

15 micron diamond stylus. 
There is a facility for using chrome 

dioxide tapes on the recorder and 
there Is an automatic level control 
with a manual override, 

An electronic tape -end auto stop 
allows for automatic 'pop -up' dis- 
engagement of the cassette keys. 

Output power is quoted as 20W per 
channel into 4Sà. 

f have tried out this unit and found 
it to give excellent quality reproduc- 
tion through the DX181 speakers 
which come with the system. 

I cannot give full details of the 
impressive specification in the limited 
space I have here but please write to 
Pye Limited, P.O. Box 49, Cambridge 
if you would like further details. 

BANISH THE IRON! 
Banish the soldering iron- that's 
what Radio and TV Components 
have done with their latest car radio 
kit. 

All the electrical connections are 
made through colour -coded press -on 
tags and R and TV Ltd. claim that a 

complete novice can build it in under 
two hours. 

The "Tourist TT" has five push- 
buttons which can be tuned to any 
pre -selected station. Four operate on 
m.w. and one on l.w. 

This new radio kit developed from 
the firm's very successful and 
efficient "Tourist" radio, utilises an 
i.c. añd a p.c. board allied to tested 
sub -assemblies. Constructing the 
kit is simply a matter of fixing the 

various component assemblies to 
the chassis using the screws pro- 
vided. 

The kit features permeability tuning 
and long -wave coils to ensure good 
sensitivity and selectivity on both 
bands. The r.t. sensitivity at 1MHz is 
said to be better than 15µV and 
power output into a 3SÌ speaker is 
claimed to be better than 4W. 

Both the tuner and the i.f. module 
are pre -aligned and the kit is suitable 
for 12V positive or negative operation. 

The kit comes complete with step - 
by -step assembly instructions and 
instructions for installing the radio 
into the car itself_ 

This excellent kit is available by 
post or direct from Radio and TV 
Components Ltd., 21 High Street, 
Acton, London, W.3. The price is £7 
plus VAT. Postage and packing 
cost 55p. 

Extras available are a speaker with 
baffle and fitting strips, at £1.65 (post 
and packing 23p) and a retractable, 
matched locking aerial for L1.37 (20p 
postage and packing). 

We are publishing a Special 
Product Report on the "Tourist TT" 
car radio on page 704 of this issue of 
Practical Wireless. 
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COMDEL SPEECH PROCESSOR 

The Comdel CSP 11 is a communica- 
tion aid designed for any system 
using a microphone for voice trans- 
mission. Its prime feature is the 
achievement of peak limiting without 
distortion which is the very un- 
desirable by- product of conventional 
speech clippers. Therefore the aver- 
age or 'talk power' gairr obtained is 
more effective. 

Features of the CSP 11 are: 
instantaneous limiting action; no 
appreciable distortion; talk power 
gain greater than 10dB; optimum 
frequency response for voice; in- 
stalls in microphone lead; all silicon 
solid -state circuitry. The unit costs 
£55 (including VAT and postage and 
is available from interface Inter- 
national, 29 Market Street, Crewkerne, 
Somerset. 
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i 
en M.S. TRANSISTORS. VALVES AND SEMI - 

CONDUCTOR ANY 
U S LARGEST 

DEVICES 
STOCKISTSnIjANTITIES K 

-.CASH L CARRY 
PRICES 

For CALLERS or BY POST 

Carr /Pack ISp per item. 

Ref. No. Price 
I 01203 Telephone Amplifier- Suction {4-95 
2 01201 Telephone Amplifier +Cradle £7 -S0 
3 71206 2 Station Intercomm E4.95 
4 TI306 3 Station Intercomm E9.9S 
5 T1406 4 Station Intercomm £12.500 
6 TAIA 2 Station Telephoned Intercomm E13-SO 
7 W I.2 2 Station Wireless Intercomm £18.20 
8 DP301 Door Phone Intercomm 17.00 
4 P1(3 ETCH your own printed circuits £2ls 

10 EA41 Reverberation amplifier L11-75 
II US50 Ultrasonic switch £12-75 
12 XP4002 Photoelectric alarm $YStem £11.50 
13 Solid state tachometer 111.30 
l4 Power dull transistor d ignition £1350 
IS Car auto lock £2'75 
16 4 amp 6.12 vole battery charger 34.85 
17 FF1.1 Car radio/tape quad adaptor £4 S8 
18 Fully disappearing car aerial L2-00 
19 Electric disappearing car aerial. £7 80 
20 ET (F1009) Morse Code Key /Buzzer £I 70 
21 VH I05 aircraft band convertor 14 SO 

22 1.11300 50K Dire* rnie. L11.95 
23 DF508 50K Communications mio. 15. 75 
24 or lighter Plug 12v voltage adaptors 

304mA (state 6f7 }(9 volt) LI 95 ea. 
15 STC time delay module El .50 
26 Gravenire 931A photo electric unit 

(with data) -50 
27 3 ch. 3 x 300 watt sound to tight 021 

41 
:SO 

28 3 ch. 3 x 1000 watt sound to Tight 
plus overide 041.25 

29 150w. Tight display proiector with wheel £23.50 
30 MN I (81005) 4 channel 9 volt mixer L4-20 
31 MX 100 deluxe 4 channel mixer 46.78 
32 1-167 (0 1310) Stereo headphone amplifier LIOSO 
33 MP12 6-CH. Slider control mixer L27.95 
34 RE 108 stereo phone adaptor i2ß5 
35 110802 stereo Phones £1.20 
36 CIS200 stereo phones 4275 
37 CIS 250 stereo Phones E6-50 
36 G1301 and G1305 stereo phone controls £2.95 
39 Car stereo speakers in pods. Special 

offer L2.95 pr. 
40 Crystal lapel microphone 00.60 
41 01051 car speakers front /rear fader El .00 
42 Bib Groove Clean (Rel. No 42) LI .76 
43 Bib Bedard care kit (Ref. NO. 43) 42.10 
44 Bib cassette recorder ore kit (Ref. 

No. 26A) 4196 
45 Bib cassette Tape splicing kit (R4(- 

No. 24) LI .64 
46 BASF reel -reel Hobby Box 62'40 
47 2000 OHM Headphones 41-50 
48 4000 OHM Headphones LI S5 
49 Cassette Recorder Mic. (2} x 3 }mm 

Plugs) £185 
50 420 ES Microscope LS70 
SI UP050 Low cost 9 volt eliminator 43-25 
Si RE 517K Tape Head Demagnetiser LI-70 
53 Cambridge pocket calculator 116.95 
34 1303043% Pocket calculator ill 93 
55 8C817 Memory pocket calculator 628.95 
56 SCM SSO % and memory eal<ulator £33.25 
57 Sinclair scientific calculator 626.95 
STA Sinclair Cambridge Memory .9 
58 Antes soldering iron kit (SKI) £3 

612.70 0 

59 Bib record care kit (Ref. Ne. 59) 41 -17 
60 Sec Chassis punch kits E550 
61 Longs desoldering tool E5-SO 

62 I arre in line mains suppressors E2-SO 
63 8552 (E1013) 7 way stereo speaker 

switch 41-10 
64 Weller 82900 -PK expert gun kit £6.20 
65 'S Des breadboard 61644.98 

19 66 '1' Des breadboard 
67 '4' Dec breadboard 

£7 65 68 'T' Dec breadboard 
£3 30 69 Instant head solderint gait 

70 40 watt solderin ron {I 90 

AIVITRON 
KITS d- 

r. . 
310 Audio control 

reciever E3ß9 
300 4- channel R(C 

trans £6.6k 
345 Superhut RIC 

receiver L661 
65 Simple transis- 

tor eesteril.66 
115 8watt amplifier 

£4 -SO 
12.0 Unrest amp 

£4.73 
115 Stereo control 

unit £661 

4 

127 Heise reduc- 
tion unie LO 55 

157 Private TV loop 
Trans. E4 95 

130 Mono control 
unit (4'16 

605 POni. Supply 
for 115 £5 31 

610 Power supply 
fer 120 15.31 

Ceramic Filter 
Miniature 10 -7 MHZ filter. 
40p pair. 
IC IF Unit 
CA3089 10.7 MHZ IC 6294 
Sinclair 6 w. IC IC12 
with data and PC board 
02.10 Radio IC Chip 
2N414 Radio IC with 
circuit 01.20 
Stereo Cassette Tape 
Head Replacement for 
most recorders £2.20 
Strobe 'rubes 
ZFTBA (simi- 
lar to 4A) i4 00 
ZFT12A 15.00 
7 segment 
indicators 
3015F with 
data E1-70 ea 
Spring delay 
units 
HR42 9" twin spring 33 -30 
pp 20p HRF6` twin spring 
46.85 pp 25o 
IC Check 
MM 5314 single chip clock 
with CCT- 49.00 
UI is transducers 
with data/circuit, 45 -90 pr 

ELECTRONIC 

COMPONENTS 
(Post /Packing ISp per 1 -6 
item. GB unless stated) 

Fibre Optic* 
0.01" diem. mono filament 
£ 5-S0 per TOO metres 
0.130 diem. 64 fibres 
E l per metre 
15m diem mares tails 
Llo'50 each 
Radio Control XTALS 
Matched pair for 465 KHZ 
IF 642.00 pr. for allsupernet 
trans. RX's 
Handsets 
Lightweight telephone 
handsets, brand new raw- 
piece with diagrams for 
intercomms £3.00 pr. 
MARMOT TAPE 
HEADS 
' 17' High Impedance £2.50 
'IB' Med. Impedance ES 50 
' 36' Med. Impedance 4500 
'63'1 track mono. 
High Imp. 41.75 
Erase Heads for 'IT' 
'18' and '16' ISp 
'43' Erase Head for '63' ISp 
Stereo Cassette Head LI-20 
B egan UL290 Erase EI50 

(Post, etc. 15p any quantity) 

"Living Sound" made specially for 
Henry's by EMI Tarse, Ltd. 
$ mrew type with library 
Post paid (GB) 

3 for 6 for 
C60 L1.10 L2-00 
C90 £I.47 i1 -85 
C120 El .83 E3 54 

case 

10 for 
i1 -15 
L4.65 
LS -60 

25 for 
L7 -s0 
Ell .17 
LI4-00 

SPECIAL OFFER CASSETTESTORAGE 
Rotating unit UP tO 32 Cassettes 
stackable 63.60 pp 15p 
Car unit with bracket for IO 
cassettes (2.80 pp 10e 

ELECTRONIC More selection - bigger 

COMPONENTS stocks of eleetrenit com- 
ponents an equipment for 

& .Ers1u 1PMENT supply 
d 

Purpose. Let us .tote for your requiremcnn 
(Please enclose large SAE with all engwries) 

BLitt-0 IT 
YOURSELF 

MW/LW Portables-= - 
radio (799 pp 32p 
NW/LW Radio tuner 

(5.25 pp 20p 
9 volt regulated power 

supply 42-IS pp I5p 
15 watt inverter 

43.10 pp 30p 
40 watt inverter 

16.80 pp 40p 
Sinclair micromatic radio 

£1'25 pp 15p 
Sinclair Cambridge Cal- 
culator 313 84 soit paid 

MULTI -KITS 
Ready to use and use again. 
Educational and practical 
All transistor <ir<uits with 
lull handbacks. 
IO in I, IO projects 

£5.93 Post lop 
50 in 1. 50 preiects 

013.95 Post 25p 
ISO in I, ISO projects 

021 -SO Pest 30p 
Redionic X 20, 20 (Elec.) 
Projects EC .95 Post 20p 
Redionic X 40 40 (Radio) 
Proieets {945 Post lop 

!REF rvEw .4--- 
aNÚ 1-DRDOCrOR 

VALVE 
L¡SrS Ref No. 

3g on request 

EQUIPMENT 
MULTI - 
METERS 

(urr.7packrng 350) 
U4324, 20k'V with 
ease 19.25 
1.1435, 20149 with 
steel tau £8.75 - 

U4313, ]Okf V with steel case £13-30 
U4317, 20k1V with case 016.505 
U4341. 33k1V 4- transistor tester steel 

cast 0-S 
U4353, 20k/V plus 1KHZ 

i1 

OSC with case L7.70 

O 

II7I -2. lOkiv slim type L865 
THL33D (L330%321.19 Robust L7.50 
TPSSN.20k!V (Case L2-00) £8 28 
TPIOS 1KIV i6 -25 
7W205KIV 010.00 
1W50K 

20 
50k1V LI l -25 

EP1OKN 10KjV 
AFIOS 50kfV Deluxe (case El -90) £12.5005 

(9 95 

SIOOTR 100k1V Plus trans. tester 122'50 

General Test Equipment 
(1 cary /pack Sop. cfp 3Op unless stated) 
New Revolutionary Supertaster 68011 
6BOR Multi-tester £1B. 50 
Accessories 
Transistor tester El I .00 
Electronic volt. LIS -00 
Ampclamp £11.95 
Temp. probe L11.95 
Gauss meter El I.95 
Signal injector LS93 
Phese Sequence ES -95 
EHT Probe £3.OS 
Shunts 25150110A £4-SO 

3100 IMA Stripchart recorder 044.00 
7TE40 AC Multi voltmeter £1975' 
(TElS Grid dip meter 440KHZ -29MH2 

019-95 
1'7E65 28 Range valve voltmeter 02130 
}74200 RF Generator 120 -KHZ 

500MHZ 016-95 
1-Tk22D AF Gen 20HZ- 200KHZ 419 -95 
HM3SOIn circuittranu iter tester 119.50 

3025 Deluxe meter -300 MHZ £6.95 
17I45 Compact transistor tester L14.75 

G3-36 NC oat. 20HZ -200 KHZ 019.75 
G3042 SWR Meter L5-75 
SE350A Deluxe signal tracer 112.95 
3E400 Mini -lab all in one tester £15-50 

CI- 5Scope500 000KHZ (cary. 40143 - 00 
C3043 SCH FjA meter 1 -300 MHZ £575 
Resistance sub box Post, etc. 02-44 
Capecisator J 20p 

J 
L2. ie 

2 amp var- .transformers (cary- 01) E6.55 
Radio activity counter 0--IO (Carr. £1) 

£9.97 
Mains unit for above (cmr. 50e) L3-75 

PA- DISCO- LIGHTING Equipment 

Without doubt UK', best range of 
modular and complete equipment, Light- 
ing, mixing. microphones. accessories 
apeakers, amplifiers, lenses, etc., etc 
FREE stock lists (Ref. No. 18) on request 
CALL IN AND SEE FOR YOURSELF 
AT HENRY'S DISCO CENTRE 309 
EDGWARE ROAD 01 -723 6963. 

615 Power supply 
for 2 x 120 
L6-64 

230 AM/EM aerial 
amplifier 43.19 

240 Auto packing 
light 46 90 

275 Mie. preamp 
£ 6.90 

525C 12G -160 MHZ 
VHF tuner 
t ll31 

5705 LF generator 
10Ha -1 mHz 
L2I.45 

5755 5q. wave gen- 
erator 20H1- 
20Khz 019.77 

590 SWR meter 
49.47 

630- STAB Power 
supply 6.11v 
0.25.0 -I A £9-24 

690 DC meter 
peed Gov. 

E3-31 
700 Electronic 

Chaffinch 0.91 
707 Windscreen 

wiper timer 
17.97 

760 Acoustic switch. Ill 57 
780 Metal Detector 

(electronic 
only) L10.11 

Henrys RADIO 

790 Capacitive 7(5 
B urgular alarm 
L7.92 

835 Guitar Prelimp. 
1499 

840 Delay tar alarm 
£699 

875 CAP. Discharge 
ignition for car 
engine( -Vs 
Earth) 113.19 

00 Scope Calibra- 
tor 42 55 

255 Level indicator 
LS 98 

525 120.160mH1 
VHF timer 
L I I -31 

fectromc Centres 

Photo cell 
switch £8.97 

795 Electronic 
continuity 
tester 44.97 

860 Photo timer 
{I5 -SI 

275 Acoustic Alarm 
for driver 
68 -6I 

465 Quartz X./AL 
checker 19.90 

220 Signal injector 
02.65 

390 VOX L11.62 
432 Testakit £21.83 
670 Buffer Battery 

Charger 0.59 

8% TO BE 

ADDED TO 

ALL ORDERS 
(Export VAT FREE) 

FOR MORE 

ELECTRONICS 

SEE BACK PAGE 

404. 406 Elect roniC Components & Equipment 01 -4028381 4'` and 
309 PA- Disco -Lighting High Power Sound 01-723690 Etectr°nles 
303 Special offers and bargains store .Centres Open 

AHmailto30.3 dg ware Road. London W2 18W Sana -6pí» 

EDGWARE ROAD, W2 Prices co/rectat(omeofpreparation Subject to change without notice .E -b0.F 
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IN the medium power range there is now a wide 
variety of i.c. audio amplifiers available, with 
power outputs ranging from 1 to 6 watts r.m.s. 

As with the majority of semiconductor devices, the 
prices of these have dropped in recent years and 
most now represent very good value for money. 

This article describes an amplifier based on such 
an i.c., the Motorola MFC9020, which gives a maxi- 
mum output power of 2W r.m.s. into a 1512 load. 
A peak power of about 4W is available. In the 
configuration used here the device has a typical 
distortion level of approximately 0.5% at full output 
at 1kHz, with an input sensitivity of 250mV r.m.s. 

The prototype was made for use as a tape recorder 
monitor amplifier, but as the input impedance is 
high it is also, suitable for use in simple record 
playing equipment in conjunction with a crystal or 
ceramic cartridge. With the addition of a suitable 
preamplifier it would of course be suitable for many 
other applications. 

The unit has built -in volume and simple tone 
controls. A circuit of a simple mains power unit for 
the amplifier is provided. 

744 

A diagram of the internal circuit of the MFC9020 
is shown in Fig. 1. Basically this is divided into two 
sections. The first four transistors form a differential 
amplifier while the other five form a fairly Con- 
ventional complementary class B output stage. 

Operation of the differential amplifier is quite 
simple. For high gain and input impedance this uses 
two darlington pairs. The first is used in the emitter 
follower mode, and the output of this stage is 
developed across the emitter resistor. The second 
darlington pair operates as a grounded base amplifier 
to the signals appearing across the emitter resistor. 
No voltage amplification is provided by the emitter 
follower stage which provides the circuit with a high 
input impedance and has a low enough output im- 
pedance to drive the grounded base stage. The 
grounded base stage does provide a degree of voltage 
amplification. 

Neither an emitter follower, nor a grounded base 
stage provides any phase change to the signal, and 
so the input to pin 7 is in phase with the output at 
pin 5. There is a second input to the circuit at pin 8. 
For an input at pin 8 the second darlington pair will 
operate as a common emitter amplifier, with the 
amplified and inverted output appearing at, pin 5. 
Thus pin 7 is a non -inverting input and pin 8 is an 
inverting input. 

OUTPUT STAGE 
This is quite conventional, the only unusual feature 

being that two transistors are used in the upper 
section, and three in the lower, rather than the more 
usual two in each section. The two silicon diodes 
connected across the two inputs to the two sections of 
the output stage operate as low voltage zeners, and 
provide a suitable bias for the output transistors to 
reduce cross -over distortion to an unnoticeable level. 
The diodes also provide temperature stabilisation of 
the output stage. 

Under normal operating conditions the output 
stage is biased to give about half the supply poten- 
tial at the output (pin 3). The two' upper transistors 
operate as another darlington pair in the emitter 
follower mode, providing current amplification to 
positive -going half cycles. The lower three tran- 
sistors consist of another darlington pair, this time 
in the common emitter configuration, driven by a 
pnp common emitter amplifier. There is 100% 
negative feedback between pin 3 and the emitter of 

Fig. 1: Internal circuit of the MFC9020. 
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R4 
1.5M 
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1C3 R5 

T68pF 
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Fig. 2: Circuit diagram of the 2 watt i.c. amplifier. VR2 is 
a simple tone control. 
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R7 _\15f1 
10k 

C4 i C6= 
330pF 
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MFC9020 

400íF 
C8 
1nF 

R8 
220k 

R10 
15k 

o 
+22V 

C5 
10.pF 

R6 
12k 

the first of these three transistors, and this forms 
what is termed a compound amplifier. Like an 
emitter follower, a compound amplifier provides no 
voltage gain, but has a high current gain. It also 
has the input and output signals in phase. These 
three transistors amplify negative -going half cycles. 
Due to the high current amplification of the output 
stage, the output at pin 3 is at a very low impedance. 
and can directly drive the loudspeaker via a d.c. 
blocking capacitor. 

AMPLIFIER CIRCUIT 
A circuit diagram of a practical amplifier using the 

MFC9020 is shown in Fig. 2. The input is taken via 
R1 to the volume control, VR1. C2 couples the signal 
from here to the non -inverting input of the i.c. This 
input is biased via R4 from a potential divider across 
the supply, R2 -R3. Cl and C3 are decoupling 
capacitors. 

The inverting input is biased from the output of 
the i.c. by the potential divider, R5-R8. This intro- 
duces negative feedback and helps to give a stable 
biasing arrangement, though it seriously reduces 
the sensitivity of the circuit. C5 and R6 are therefore 
used to decouple some of the a.c. feedback and so 
provide increased sensitivity. 

A simple treble boost and cut tone control is 
provided in the feedback network. This consists of 
VR2, C7, C8, R9, and R10. With the slider of VR2 
towards the right, R10 and C8 are in effect shunting 
R8. The impedance of R10 -C8 is frequency depen- 
dent, and reduces as frequency increases. The 
negative feedback in the circuit will therefore in- 
crease with frequency, causing the response of the 
amplifier to drop at high frequencies. With VR2 in 
this position the circuit is given top cut. 

With the slider of VR2 at the other end of the 
track, C8 and R10 are in effect cut out of circuit due 
to the high value of VR2. However, R9 and C7 are 
now shunted across R6 and C5. Again, the impedance 
of these will be frequency dependent, but as they are 
connected across the other section of the potential 

R9 
33k 

C7 
0.011 T -w *VR2 470k 

I Tone 

OV 
o 

divider, the feedback will be increased as frequency 
increases. This gives treble boost. R9 and R10 are 
required to limit the effect of VR2 to a certain extent, 
in the interest of good stability. 

Capacitors C4 and C9 are required for good 
stability. C6 couples the output to the loudspeaker. 
R7, which is the load resistor for the differential 
amplifier, is connected to the positive supply via the 
L.S. so as to give bootstrapping to the circuit. 

The input impedance of the amplifier varies with 
the setting of VR1, but is about 2.1Mí2 at minimum 
sensitivity, reducing to about 700kí2 at maximum 
sensitivity. 

* components list 

Resistors, wan, 
i#1 100k12 
R2 11dIS-1 

R3 270k12 
R4 1-5 MSZ 

R5`g 100kS2 
VR1 2 WI log. 

Capacitors 
Cl 100,12F 25v 
C2 0-1¡+F 
C3.0-68+.F& 
C4 330pF polyester 

A MPLIPIER 
5%- 

Miscellaneous 
Motorola MFC902or(available from SCS Compo- 
nents); Materials for p.c.b., 1551 loudspeaker, rated 
at 2 Watts r.m.s. or more; Wire, sold~ =r, etc.. 

Rfi 12k52 
R7 1010 
R8 2217kt: 
R9 33kS1 
R10 15kS2 
VR2 4701212 lin. 

C5 10µF. 10V 
C6 40012F. 25V 
C7 0.0112F 
C8 0.001µF polyester 
C9 56pF polyester 

POWER SUPPLY 
R11 890LZ 4W, 10%. C9 S000MF 50V CO 1 500í+F 

25V TO MJE340 D1 -D2 1N4001 133 22V, 1W 
zoner. T1 Mains transformer 20 -0-20V 250 mA 
secondary. 51 d.p -a.t. Fi 250mA. 
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CONSTRUCTION 
A. printed circuit board measuring 314 X Sin. is 

used and this carries all the components except the 
loudspeaker. Fig. 3 shows the pattern of the copper 
side of the p.c.b -, and also the drilling points. Fig. 4 
shows the component layout on the board. 

The integrated circuit requires two ]Ain. long slots 
in the p.c.b. into which its heat tabs fit. These are 
cut using a coping saw or a fret saw. Although 
potentiometers with pins which fit into p.c.b. mount- 
ing holes are manufactured, these would not seem to 
be widely available to the amateur, and this p.c.b. 
has therefore been designed to accept ordinary 
potentiometers with tag connections. The tags are 
taken under the edge of the p.c.b., and soldered to 
the copper backing. 

POWER SUPPLY 
The amplifier requires a supply of approximately 

20 -22V. As the i.e. has a maximum supply voltage 
rating of 24 volts, it would be difficult to find a suit- 
able unregulated power supply circuit considering 
that the amplifier has a class B output stage. This 
is because the supply should not rise to more than 
24V under quiescent conditions. with a current con- 

D1 
Tri 

MJE34o 

746 

VR1 
Volume 

+22V 

c10 
yF 

DV 

ÁN 02,11 

Fig. 5; above, shows the PCB layout 
actual she. Note that this is turned 
through 9r1° compared with Fig. 4. 

Fig. 4: left, shows the layout of corn - 

ponenls on the PCB. The tags of 
VRt and VR2 are soldered to the 
underside of the board. 

Fig. 5: below, is a circuit of a suitable 
stabilised mains power supply unit 
for the amplifier. 

sumption of perhaps only 10mA, and yet maintain 
about 21 volts under full load conditions with the 
current consumption peaking as high as 500mA. 

It is more practical to use a simple stabilised 
circuit as shown in Fig. 5. This is a fairly standard 
configuration, using a zener diode stabilisation circuit 
feeding an emitter follower. This uses few com- 
ponents, and can easily be constructed on a small tagstrip or connector block. The MJE340 can be mounted on a strip of aluminium which will act as 
a heat sink and can be bent to form a suitable mounting bracket for the component. 
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GOING BACK... 
- --- --- 

1970 
iotorp of tht ... 

1 

so 

WHILE reading through one 
of my favourite vintage 
radio reference books, the 

BBC Year Book of 1930, I noticed 
a page devoted to telling listeners 
about power supplies for their 
receivers. It certainly was in- 
tended as a serious article then 
but these days one cannot help 
but smile when one reads about 
a BBC warning on making a 
direct connection between a re- 
ceiver and the mains supply. So, 
below are a few pointers which 
listeners should have taken note 
of in the days 10 years or so 
before World War II. 

"No receiver can give really 
good quality reproduction if the 
power supply to it is inadequate. 
Since broadcast receivers first 
came into use by the general 
public there has been a tendency 
to gradually increase the power 
supply to the last stage of amplifi- 
cation. Electric light supply mains 
provide a constant and convenient 
source of power for wireless re- 

50 40 30 u 

COLIN RICHES 

ceivers, but in no circumstances 
should the mains be connected 
direct to the receiver without the 
use of an intermediary mains - 
unit. 

A year ago, the BBC drafted 
a pamphlet which describes the 
many ways in which electric light 
supplies can be utilised for wire- 
less receivers. The publication of 
this pamphlet has been delayed 
owing to the fact that a number 
of bodies, such as the Institution 
of Electrical Engineers, the 
British Engineering Standards 
Association and the Radio Manu- 
facturers' Association, are all 
interested in its contents and the 
BBC naturally is anxious to con- 
form with their views and wishes. 
It will however be published as 
soon as possible. 

The BBC wishes to take this 
opportunity to warn listeners 
most seriously against the direct 
connection of their receivers to 
supply mains, and also strongly 
recommends that no listener who 
is unaquainted with handling 
power and electric light circuits 

should attempt the home con- 
struction of a mains -unit. It is a 
far more difficult matter to build 
a safe and satisfactory mains -unit 
than it is to build a valve re- 
ceiver. Owing to the danger to 
life if a number of improperly 
designed and constructed mains - 
units come into use by the listen- 
ing public, the Institution of 
Electrical Engineers, in collabora- 
tion with the other bodies con- 
cerned, has drawn up a set of 
regulations which governs the use 
of electric power supplies to wire- 
less receivers. One set of regula- 
tions, by the I.E.E. has already 
been published but new and more 
detailed regulations are now 
under consideration. These new 
regulations, if agreed, will be 
written in formal technical 
language and it is thought that 
many listeners will not be able 
to follow them conveniently. It is 
therefore probable that in its 
mains -unit pamphlet, the BBC 
will print an explanation written 
in more simple terms. 

In conclusion, listeners are re- 
minded that they are likely to 
have some difficulty in the future 
with electricity supply con- 
tractors, fire insurance authori- 
ties and other similar bodies, if 
they are using a mains -driven re- 
ceiver which does not conform 
with the agreed regulations." 

I suppose it is a matter of 
familiarity breeding contempt 
since electronic enthusiasts have 
been successfully assembling 
mains operated equipment and 
power supply units for a very 
long time now without any serious' 
losses among their numbers from 
electric shack! 

TEIsi ti 
i F SMOOTHING 

CHOKE 

41131EZEP 
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These interesting photographs 
show some "mint" items of 
vintage radio equipment kindly 
provided by Mr. Ken H. Rann of 
Lancing, Sussex. 

It's rather unusual to locate 
brand new components but new 
items in their origina] boxes are 
interesting items indeed! 
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by Eric Dowdeswell G4AR 
THIS month I am glad to be able to give a plug 

1 for the West of Scotland Amateur Radio 
Society. Publicity and QSL Manager Graham 

Bleakley reports a thriving membership of 80 and 
space for many more and promises a warm welcome 
for SWL's, young or old. In the past the club has 
concentrated more on the interests of the licenced 
amateur so it is very good to hear that the SWL is 
actually being welcomed! It is an unfortunate fact 
that many clubs catering for the licenced chap tend 
to spurn the SWL who goes along once, gets the 
cold shoulder and then decides to drop the idea of 
pursuing the hobby. The fact that the SWL of today 
is the licenced amateur of tomorrow seems to escape 
notice. The SWL is also only too pleased to be a 
general dogsbody around the club, taking on tasks 
that no -one else wants to do, especially on Field Day 
events. SWL's in the Glasgow area are invited along 
to 81 Virginia Street, Glasgow every Friday evening 
at 8pm to sample the Morse classes, junk sales, films, 
library and lectures etc. More details from Secretary 
K. Drinkwater at that address. 

Steve Blake (Aylesbury) joined the flack with a 
report of 40m doings including a nice collection of 
ZL's on SSB. Hope Steve will favour me with some 
details of his gear in his next. log. Michael Crimes 
(Exeter) has forsaken VHF now that he can really 
hear the DX on his shiny new Yaesu FR50B coupled 
to 132ft of wire via an ATU_ Like several other re- 
porters he is a little `disgusted with the antics of the 
Italian boys especially when a rare call pops up. 

Michael Green A8088 (Northwich, Cheshire) refutes 
any suggestion that the 4m band only comes alive 
in contests and submits a long list of G's heard in 
one evening on his home -made converter plus CR100 
and 4- element beam at only 12ft. Regular John Porter 
(Saslow, Derbys) is glad to have left the classroom 
for an OND course at Chesterfield Tech. His Trio 
9R59DS was not allowed to get cold, evidenced by 
the list of DX from 15 .to 160m. Andrew Darragh 
(Wetherby, Yorks) sends his first log and promises 
more. Last reported in 1968 it seems, getting married 
in the interim, now `back on the rails' and I should 
jolly well think so! A Geloso converter puts signals 
into an AR88 from a 12AVQ trapped vertical and 
nine radials per band!!! He must be located in the 
centre of the racecourse up there! 
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Alan Rae (Glasgow) found a few nice calls on 20m 
thoughtfully omitting the lists of W's that are not of 
much interest to anyone. Tim Charles (Colchester) 
in again with six pages of notes and calls gives the 
impression that he never goes to sleep! His long wires 
suffered in the gales but one would never think so! 
Interesting catch was F9LC on 7MHz with two watts 
of SSB and over S9 at that I'm a bit put out to hear 
Alan had to look up ST2 in the prefix list since yours 
truly was ST2AR for 15 years! Incidentally, I've just 
had the very great pleasure of meeting ST2AS in 
London. I'm glad to say that I started him off as a 
SWL some years ago when he was a medical student 
and now he is Dr. Ibrahim, opthalmic surgeon and 
the only active ST2 for some years past. 

Bernard Hughes (Worcester) also stuck at 20m 
SSB which seems a pity with a lovely FR500SDX! 
The other bands are quite lively too, OM! Bernard 
keeps a record of the number, of countries heard on 
each band and wonders if anyone is interested in 
seeing a ,totals table in this column from time to 
time? Paul Barker (Sunderland) is another of the 
sleepless brigade! Three pages of rare ones from 15 
to 80m including several on SSTV but nothing excep- 
tional this month, he says! 

Max France (Warrington, Lancs) now has an RAl 
but still prefers his old R107 for sorting out the DX 
on 80m. Back to school means less burning of the 
midnight oil however, so it looks as if 20m will be. 
favourite for some time now, with a picture rail 
aerial. Ought to be good for SSTV! 

Log extracts 
Max France: -80m PQONS PZOCJ VS6DO ZL2CB 

5Z4LW 6Y5BM 20m VP8NS XV5AB XWBGV_ 
Paul Barker: -15m CX2AA0 (1700) 20m JW5DQ 

KH6IAG KL7MF KX6LP VS6FB ZD3U ZK1DJ 
4WIGM 20m SSTV CT1TX 16RME K1LEM LU4CN. 

Bernard Hughes: -20m HKOBKX KM6DZ TR8VE 
YKIKAS 4WIGM. 

Tim Charles: -S0m ZL3NC ZJ4AU 40m CE5BMN 
YA2KL ZL1AUL ZL2ALR ZL3PW 20m HK4SAJ 
HKOBKX JY5UMC KC6BL TGSYD XZ1AB 2m 
DC3GEC DC4JHA. 

Alan Rae: -20m CR3AX HK3CKW K3CI /OE 
K7RSC. 

John Porter: -15m EA8JP PYBRW 20m CT3AT 
EA9FB FY7AU KV4AD TG9VN TRESS ZB2CH 
BRICB TI2AJF. 

Steve Blake: -40m EA9A1 HCOHM KZSPW M1C 
SVIDO TU2D0 VK7GK XE3U ZL3AR ZL4GN ZL4KS 
8P6AG. 

Michael Crimes: -20m CR4BS DU1XK ET3USE 
HZIAB ST2AY VPIMT VP2DH 4WIGM. 
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Andrew Duragh: -15m CX2XC VQ9MC VU2DK 
ZP5NT 7P8AQ 20m AC3PT CR3ON DÚ2EF FC2CD 
HR2JAG JY9GR KC4AAC KG4AM ST2AY .TA2QR 
VK9XX VP8HA VS5MC ZD7SD 8R1CB. 

CW stations in bold, remainder SSB. Please note 
that logs should be in alphabetical order for every 
band. 

MEDIUM WAVE BROADCASTS 
by Charles Molloy 

ROY PATRICK reports again from Derby. With 
his Trio 9R59DS communications receiver he 

has logged Dakar, Senegal on 764kHz; Amman, 
Jordan on 800kHz; Rio de Janerio, Brasil on 980kHz; 
Cluj, Romania on 1151kHz; Tripoli, Libya on 
1250kHz; Conakry, Republic of Guinea on 1403kHz. 
Roy sends a mobile report of reception in North 
Wales. The receiver is a National RF 1400 portable 
connected to a car aerial and his daytime reception 
includes BBC Radio Merseyside on I484kHz; BBC 
Radio Cumberside 1457kHz; Piccadilly Radio in Man- 
chester on 1151kHz; Manx Radio, Isle of Man on 
1295kHz (good signal) and 1594kHz (weak). After 
dark Tunis was heard on 962kHz and the Voice of 
Tangiers at 2000hrs in Arabic on 1232kHz. 

M. J. Clarke (Warley) is a self confessed local 
radio enthusiast. Using a Philips RL210 portable 
receiver he has pulled -in BBC Local Radio outlets 
at Blackburn on 845kHz; Stoke on 1052kHz; Derby 
on 1115kHz and Birmingham on 1475kHz together 
with IBA Capital Radio on 557kHz and Birmingham 
on 1151kHz. 

Timothy James (Southampton) has been tuning 
around the medium waves with his Fidelity RAD16. 
He reports hearing Capital Radio (London) on 
557kHz; Radio Solent on 998kHz; Radio Medway on 
1034kHz; Radio Sweden on 1178kHz and Radio 

Brighton on 1484kHz. 
Peter Kirkbride (Kenilworth, Warwickshire) still 

enjoys "scanning the medium waves" with his 20 
year old Bush valve receiver. He mentions reception 
of AFN Frankfurt on 872kHz and Munich on 
1106kHz; Radio Sweden on 1178kHz; Radio Tirana, 
Albania on 1394kHz. Peter asks if it is possible to 
pick up North America using this receiver. Provided 
that a good outdoor aerial is used it should be 
possible to hear a few of the stronger trans- atlantic 
signals when conditions are good for reception of 
this area. Try after 2330hrs GMT for CJON St John's, 
Newfoundland on 930kHz; CBA in Moncton, New 
Brunswick on 1070kHz and WNEW in New York 
City on 1130kHz. 

Mike Larvin (Redcar, Cleveland) has a Pye 1403D 
and an ITT Weekend Automatic Radio. Both are 
portable receivers and although neither has a socket 
for an external aerial for the medium waveband and 
external aerial 25m long and 20ft high is pressed 
into use by means of the following ingenious device. 
"I use a 6 inch ferrite slab wound with 75 turns of 
20-30 SWG wire one end of which is connected to a 
good earth and the other to the aerial ". The slab is 
brought near the receiver until peak signals occur, 
coupling being by induction between the slab and the 
receiver's internal aerial. Mike's log includes WKBW 
Buffalo NY on 1520kHz at 0230hrs GMT; BBC Relay 
Stations in Cyprus on 638kMz and 1322kHz; AFN 
stations in Germany on 872kHz (Frankfurt), 
935kHz (Berlin), 1106kHz (Munich), 1142kHz Stutt- 
gart); Budapest, Hungary on 1340kHz at 2245hrs; 
Norte, Portugal on 755kHz and 1061kHz. A total of 
23 BBC local outlets were heard as well as London 
Broadcasting on 719pHz and Metropolitan Radio 
(Newcastle) on 1151kHz with Radio Clyde and 
Piccadilly Radio in the background. 

Clive Barwood (Grimsby) is another local radio 
enthusiast. He uses an Ekco Mariner 6 valve domestic 
receiver connected to an outdoor aerial 75 ft long 
and 25ft high. He reports hearing Capital Radio 
557kHz; IBA Birmingham 1151kHz; Metro Radio 
also on 1151kHz; Manx Radio 1294kHz and BBC 
Radios at Stoke 1502kHz; Cleveland 1546kHz and 
Leicester 1594kHz. 

SHORT WAVE BROADCASTS 
by Derek Bell 

HELLO there! my name is Derek Bell and our 
editor has invited me to take over Malcolm 
Connah's Short Wave News column for a 

spell. May I say that I hope all readers will give me 
the same help and friendship that they gave Malcolm. 
All columnists must rely 9n the help of their readers, 
especially in this sort of column, since it could be 
said that the readers write the column with their 
contributions. I hope also that in your letters you will 
pop in a line or two telling me what you would like 
to see included in this feature. 

Having said all that I will declare the meeting open 
with the first log. This is from another first timer, 
namely David Lovatt of Cheadle, Staffs, and he 
reports the following: - 

5980 SBC in English at 2130 
5990 Prague in English at 2131 
6010 Budapest at 2136 
6800 Pekin S /on at 2030 
7200 Deutsche Welle at 2031 

15350 Peace and Progress at 0920 

This is a shortened version of a superb log from 
our thirteen year old correspondent who is equipped 
with an Ultra domestic valved receiver and a 60 
ft aerial suspended 20 feet above terra firma. 

Christopher Hall of Birmingham has the other sort 
of aerial, a 4-ft telescopic one, bolted to his Bush 
VTR178 Multiband. Using this line -up he reports an 
impressive list of catches the cream of which is as 
follows: - 
6185 R. Norway in English at 1200 
9770 R. Australia at 1600 

11955 B.B.C. Malaysia relay in English at 1500 

I was interested in your comments at the end of 
your letter Christopher. As far as DX clubs go one 
must rely on the adverts they place in various maga- 
zines so "yer pays yer money and takes yer choice" 
in other words! Your request for the latest informa- 
tion on equipment for the BC stations however 
brings forth the information that Uganda is pressing 
ahead with a new SW transmitter setup that will 
bring the voice of Uganda blaring out loud and clear. 
Recently a member of Radio Nederlands staff went 
on record as saying that they are to increase the 
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power of their transmitters, another victim I fear 
of the "power game ". 

From the biggest to the smallest now, Paul Heath 
says his equipment "is somewhat joked about". This 
Heath kit (sorry about that!) is a home -built HAC 
one valver plugged in to various "out board motors" 
namely an ATU and feeding out through a transis- 
tor amplifier. Well Paul, let them laugh!, you pulled 
in a fine list, as is shown below: - 
9005 Voice of Iran at 2020 
9625 R. Jerusalem at 2000 (This is R. Israel, Paul) 
9655 R. Damascus at 0830 
9670 A.W.R. Portugal at 0945 
You remark Paul, that you have received QSLs 

from only a couple of stations but that "there are 
more to come ". Well OM, this is purely a matter 
of being patient. Radio Tirana, for instance, has been 
known to take 125 days to deliver, while Polish Radio 
Warsaw has taken only seventeen. Your logging of 
Damascus on 9655 was fortunate since Damascus is 
a notorious "wanderer" having been heard as far off 
frequency as 9630. 

My final letter for this month is written by Robert 
Hill who hails from Hough, near Crewe, and he re- 
ports that he heard: - 
9005 R. Tehran in English at 2015 
9480 R. Tirana in English at 1830 
9550 R. Finland in English at 1605. 

11775 R. Bucharest in English at 1300 

Having Crewe as a QTH seems to me to pose some 
unusual problems, I imagine it is possible that with 
all the QRM around from electric railways DXing 
is rather difficult. I would be interested to find out if 
I am right. 

Well folks, that winds up my first venture into the 
pages of Practical Wireless. I hope that having read 
it you will feel that you want to write in with your 
logs (see address box) so I look forward to hearing 
from you, best 73s to you and yours. 

BROADCAST BANDS 
Short Wave and VHF /FM reports by the 15th of 
the month to Derek Bell c/o Practical Wireless, 
Fleetway House, Farringdon Street, London, 
EC4A 4AD. 
Medium Wave Logs to Charles Molloy, 132 
Segars Lane, Southport, PR8 3JG. 

AMATEUR BANDS 
Logs covering any amateur band /s in band/ 
alphabetical order by the middle of the month to 
Eric Dowdeswell G4AR, Silver Firs, Leather - 
head Road, Ashtead, Surrey, KT21 2TW. 

A reprint of the P.W. Tele- Tennis series is 
being prepared and will be available shortly. 
Further details in the January 1975 issue of 
Practical Wireless. 
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ALL PRICES INCLUDE V.A.T. 
SPEAKER BARGAINS £ 
EMI 13" x 8" 3, 8 or 15 ohm 

Plain 2.05 
With Co -Axial Tweeter 

8 ohms only . 220 
Twin Tweeter .. 370 

Type 350 8 or 15 ohm. 

E 

20 hm a1Ó watt 4 
a ohm, 10 watt 7 -75 
Ji ohm, 20 watt 0.48 

n" x 5" C /Mag. 5 watt 11:5 
s' x 5" Dualcone 

8 ohm 10 watt 2.45 
TWEETER & CROSSOVER 
EMI 3E" 3 or 8 ohm C /Map . 1.20 
Cone Tweeter 8 or 15 ohm 

10 watt 240 
Cone Tweeter 8 ohm, 3 watt 1.45 
Horn Tweeter 8 ohm, 20 watt 6.40 

GOODMANS 6 ?8 ohm 
Dualcone 2 -15 

ELAC 8' 8 ohm Dualcone .. 3 25 
ELAC 8 ohm Dualcone 10 watt 1.50 
FANE 7" x 4" 3 or 8 ohm .. 1.00 
AOASTRA 10" 8 or 15 ohm. 

10 watt 3.45 
BAKER GROUP 25 12" 8 or 

15 ohm, 25 watt . 7 95 
P. & P. o. 

5" 8 ohm, C /Mao a5 
2E" 8 ohm or 64 ohm 50 P.&P. 15 

Dome Tweeter 8 ohm, 30 watt 5.40 
Crossovers CN23 (3 ohm), 

ohm) (8 
ohm), CN216 (18 

1 20 
P.&P. 10 

KIT FORM CABINETS TEAK VENEER 
12 x 12 x 6 with 8" 8" x 5" or 18x11 x 9 with 13" x 8" cutout 61" and 31" cut out. 2.45 for EMI 350 4.25 17 x 10 x 9 with 8" or 13" x 8" 

cutout 7 -S0 P. & P. ea. 45 
MICROPHONES 
CM70 Planet stick metal, 

switch crystal 1 55 
DM160 Dynamic omni -dir 

ball metal 3.85 
UD130 50K /600 ohm, uni -dir 

ball meal .. 5.95 
SOLDERING IRONS 
ANTEX CN240 15 watt 190 

SK t Kit (15 watt iron 
2 spare Bib etc.) . 3 30 

CARTRIDGES & STYLII 
ACOS GP91 /2SC or3SC ster. 

GP93 /1 
p 

or 95/1 ster. 100 
cryst. 1 35 

GP94/1 or 96/1 ster. 
ceram. 1 75 

GP101 cryst. comp. a 80 
GP104 ster. ceram. . 165 

BSR X5M or X5H cryst. comp. 1.70 
SX6M or SX6H cryst. 

Comp. 1 90 
SC5M ster. ceram. .7 60 

TW209 
CONDENSER MIKE 600 ohm, 

uni dir 
Cassette Stick Mike with R. 

Control on /off switch 
(2.5 & 3.5mm J /Ply) 

P. & P. 

5.75 

9.35 

1.4S 
20 

CALCULATORS SINCLAIR 
Cambridge 1900 

X25 25 watt (low 
leakage) 

P. & P. 
SONOTONE 

9TAHC or9TAHC /G Diam. 
3509 Ster. ceram. Diam. 

GOLDRING G850 
G800 
G800E 

P. & P. 
O. Diamond Stylli for above.. 

G800/G850 .. 
G800E 

P. & P. ., 

1 00 
IO 

1.90 
190 
2-05 
3 SS 

090 
10 

12S 
t05 
3.9S 

Scientific 29 00 
B ATTERY ELIMINATORS 6, 7.5 or 9 d.c. output at 240v Input 6, 7.5 or 9 300mA 2.95 300mA 2.30 12v d.c. Input (specify output) P. & P. 15 
TAPES Stnd. LP OP 
5 500 65p 1.00p 
5f- 65p 80p 1 49p 

85p I.10p 1.00p 

LOW NOISE CASSETTES 
15 6-10 11 -20 

35o 334 ygp 
45p 43 là 40p 
55n 520 5p 

80 

PLASTIC LIBRARY CASES 
For 5" Reels .. 181, 

5E" Reels .. 22P 
7" Reels , 25P 

P. & P. 1-3, 9p ea. 4 or more, lot 30P 

Cassette Cases lop 
90 

B IB ACCESSORIES 
Tepe Editing Kit Ref. 23 1.35 
Recording Tape 

Splicer Ref. 20 115 
Cassette Tape, editing Ref. 24 1.50 
Cassette Salvage Kit Rel. 29 45 
12's Cassette Case Ref, 34 £1.50 
Stylus Balance Ref. 32A 1.20 
Spirit Lever Ref. 48 50 
HI -FI Stereo Test Cassette 2.10 
Groove -Kleen Record Cleaner 1.00 

P.& P 10 

Cassette Head Cleaner Up 
P. & P. 1-5. 3p ea. 6-10, 15p lot. 

11 -20, Post Free. 

WHARFEDALE SPEAKER 
BARGAINS 

E P&P 
Linton 2 Kit (pr) 19.98 I . ne 
Glendale 3 Kit (pr) 33 58 1 50 
Dovedale 3 KR (pr) 52 00 150 
Oenton 2 Speaker (pr) 30.00 200 
Linton 2 Speaker (pr).. 3050 2.00 
Dovedale 3 Speaker 

Glandaie 3 Speaker (pr) S7000 3.0000 

2. 

Kingsdale 3 Speaker 
(each) .. 5195 3.00 

Sind zsp for COMPLETE CATALOGUE, refundable upon first orde,. ALL OUR MERCHANDISE IS FULLY GUARANTEED. 
Subject to manfacturer Increase and availability 

Hiversdale Electronics 
Mail Order Department =E 

PO. Box 4ï0, Manchester M60 413U. 
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I.L.P. (Electronics) Ltd 

SHEER SIMPLICITY! 
Toler _0,,, 
Gram -0 
Tepe Q 

Half NY5 

-0-r0 
.-01n 
-o o 

, 

: 

Tope o.p 
BASS 

.'I VOLUME 

TREBLE - 
41- BALANCE 

Stereo.Mono switch 

-L 
-N 

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN 

The HY5 Is a complete mono hybrid preamplifier. The HY50 is a complete solid state hybrid HI -FI 
Ideally suited for both mono and stereo applications. amplifier Incorporating Its own high conductivity 
Internally the device consists of two high quality heatsink hermetically sealed In black epoxy resin. 
amplifiers -the first contains frequency equalisation Only five connections are provided, Input, output, 
and gain correction, while the second caters for tone power lines and earth. 
control and balance. TECHNICAL SPECIFICATION 
TECHNICAL SPECIFICATION Output Power: 25W RMS Int08kD. Load Impedance: 
Inputs: Magnetic Pick -up 3mV RIAA: Ceramic Pick- 4-16D. Input Sensitivity 0db (0.775V RMS). Input 
up 30mV; Mictophone 10mV; Tuner 100mV; Auxiliary Impedance: 47k0. Distortion: Less than 0.1% at 25W 
3- 100mV; Input /impedance 47kO at 1kHz. Outputs: typically 0.05%. SlgnallNolse Ratio: Better than 75db The PSU50 can be used for either mono 
Tape 100mV; Main output 0db (0.775V RMS). Active Frequency Response: 10Hz -50kHz é 3db. Supply systems. 
Tone Controls: Treble f 12db at 10kHz; Bass *12db Voltage: * 25V. Size: 105 x 50 x 25mm. TECHNICAL SPECIFICATIONS at 10kHz; Bass é 12db at 100Hz. Distortion: 0.5% at 
1kHz. Signal /Noise Ratio: 88db. Overload Capa- 
bllity:40db on most sensitive input. Supply Voltage: PRICE £5.98 

+ 48p VAT Output voltage: 50V t45- 0 -45V). Input 
P. & P. free 210 -240V. 

é 16-25V Size: L.70. D.80. H.80mm. 
VAT 

or stereo 

Voltage: 

PRICE £4.50 P.&P.fee PRICE £5 P&P.free 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

I.L.P. Electronics Ltd. 

Crossland House, 
Nackington, Canterbury 
Kent CT4 7AD 

Tel (0227) 63218 

Please supply, 
Total Purchase price 
I Enclose, Cheque Postal Orders Money Order 

Please debit my Access account Barclaycard account 
Account number 
Name & Address 

Signature 
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ALL OUR PRICES INCLUDE V.A.T. 
BSR HI -FI AUTOCHANGER 
STEREO AND MONO - 
Plays 10" or 7" records w 
Auto or Mensal. A high 
quality unit backed by UR 
reliability with 12 months' 
guarantee. AC 200 /250v. 
Sin 13t x 111in. 
Above motor hoard Of in. 

tf Below motor board Olin. £6.75 Post 45P. 
With STEREO /MONO CARTRIDGE 

PORTABLE PLAYER CABINET 
Modern design. Sise 18^ z 15" z 7^ regime £4.50 covered. Large front grille. Hinged Lid. Chrome 
fittings. Motor board cut for BOB deck. Pest 45p. 
Pew only In red. 

SOLID MAHOGANY PLINTH 
With P.V.C. Cover. Cut out for most 

L5.95 B.S.R. or Garrard decks. 
Site 121 x 141 x 71ín. 

Post 45p 

BSR JUNIOR \, 
SINGLE PLAYER 
Reay duty 4 -speed motor with 
separate pick -up arm fitted 
LP/78 turnover mono £4.95 compatible cartridge. Post 26p 

..1..... 

R.C.S. DISCO DECK 
SINGLE RECORD PLAYER 

Fitted with auto atop. stereo /mono cartridge. Base- 
plate. Sin llln x 84to. Turntable. Sise Tin diameter. A/C 
mains. 220 /250V motor has a separate winding 14 volt to 
Power a small amplifier. } 5 5 0 8 speeds all site D1ays e Post 
records. 25p 

COMPACT PORTABLE STEREO HI -FI 
Two till sine loudspeakers 181 x 10 x Min. Player 
unit clips to loudspeakers making it extremely compact. 
Overall site only 181 x 10 x 81ín. 8 watts per 

channel, playa - 
all records 88 
rpm 46 rpm. 
Separate vol- 
ume & tone 
controls 240v 
AC mains 

Attractive Bargain Price 
Teak finish 125 
Weight 18lbs. 85p carriage 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
15 AMP TIME SWITCH 
0-60 MINUTES 
Single pole two -way Surface mounting 
with fining screws. Will replace existing 
well switch to give light for return home. 
garage, automatic anti -burglar lights etc. Variable knob 
Turn on or off at tell or intermediate settings. 
Fully insulated. Makers last list price 2_450. Brand new and 
telly guaranteed. OUR PRICE £ 1.95 Pont ß6p. 

CASSETTE RECORDER MOTOR ONLY. ' Volt. 
Will replace many types 11.26. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2lin sides 
6 x 4m 45p; 8 x 8in Up; 10 x lin Up; 12 x Sin UP; 
14 x gin 90p; 18 x Oto 90p; 12 x Sin 50p; 18 x loin 11. 
ALUMINIUM BOXES 8 x 8 x 8 in. 60p. 4 x 4 x gin. 70p. 
S x 4 x 4 in. 80p.9 x 4 x 4in. 11. 12 x 4 r 4in. 1180. 
ALUMINIUM PANELS 18 s.w.g. 8 x 4in 12p; 8 x Sin 19p; 
14 x Sia Sep; 10 x 7ßn 24p; 12 x 5in 25p; 12 x Sin 84p; 
16 x 8in 34p; 14 x Sin 40p; 12 x 12in 47p ;18 x loin 80p. 
S.R.B.P. PAXOLIN PANEL 10 x Sin 30p. 

lunch DIAMETER WAVECHANGE SWITCHES, 46p. EA. 
2 p. 2 -way, or 2 p. 8 -way, or 8 p. 4 -way,. 
1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 8-wair, 
TOGGLE SWITCHES, sp. 201'; dp. 25p; dp. dt. 80p. 

752 

R.C.S. STABILISED POWER PACK KITS 
AO parla and instructions with Honer Diode. Printed Circuit 
Bridge Rectifiers and Double Wound Mains Transformer. 
Input 200 /240V a.c. Output voltages available 6 or 9 or 12 
or 15 or 18 or 20V d.c. at 100mA or leu. 
PLEASE STATE VOLTAGE REQUIRED. £220 post Details B.A.E. Site 81 x 11 x 11ín. . Hop 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape P.U., Guitar. etc. Can be used with 
Battery 9 -12v. or H.T. line 200 -800V. D.C. operation. Site 
11^ x 14" x r. Respouse 25 c.p.s. to 25 He /s, 26 db gain. 
For use with valve or transistor equipment. 00 Post 
Pull instructions supplied. Details B.A.E. P lop 
NEW TUBULAR ELECTROLYTICS CAN TYPES 
2 /850V 14p 250/25V 14p 18 +16 +18/275v45p 
4/860V 14p 500/25V 20p 50 +50/800V SOp 
8 /850V 18p 1000 /26V 859 32+82/250V 20p 10 /350V 22p 1000 /50V 47p 
82/500V Sop 8 +8/450V 22p 
26/25V lop 8 +16/450V 25P 
50 /50V lop 18 +16/450V 40p 82 +82 +82/850 Stop 
100 /25V 10p 82 +82 /850V 40p 900MFD /850V 95p 
LOW VOLTAGE ELECTROLYTICS. 
1, 2, 4, 5, 8, 18, 25, 80, 50, 100, 200mF 15V lop. 

600mF 12V I5p ; 259 20p ; 50V 80P. 
I000mF 12V 20p ; 25V Up ; 50V 97p ; 100V 70p. 
2000mF 8V 269 ; 25V 42p ; 50V 57p ; 4700/83V 95p. 
2600mF 50V 829 ; 8000mF 25V 47p ; 50V 85p. 
S000mF 8V 25p ; 12V 42p ; 25V 75p ; 85V 86p ; 50V 95p. 
CERAMIC IpF to O.OImF, 4p. Silver Mica 2 to 5000PF, 4p. 
PAPER 850V -0.1 4p; 0.5 18p; lmF or 2mF 150V 15p. 
500V -0.001 to 0.05 4p; 01 Sp; 025 8p; 0.47 26p. 
MICRO SWITCH tingle Pole changeover 20p 
MICRO SWITCH sob min 26P. 
TWIN GANG. "0 -0" 208pF +178pF, 5110. 
Slow motion drive 865pF +885pP with ESPF,. 26pF, 50p; 
500pF standard twin gang 76p 120 PF twin gang 50P. 
SHORT WAVE SINGLE. 10pF, Sup; 26pF, 55p; SOpF, S5p 

82 +82/450V 60p 
100 +50 +SO /3SOV85p 

ELAC 9 x Sin. HI -FI SPEAKER. TYPE 59RM. THIS 
FAMOUS AND WIDELY USED UNIT NOW AVAILABLE 
AT BARGAIN PRICE 22 95. 
10 WATT, 8 OHM. CERAMIC MAGNET. 

NEON PANEL INDICATORS. 260V AC /DC Amber, 80p. 
RESISTORS. I w., I w., 1 w 20%, 1p; 2 w. Sp. 10 LI to 10M. 
HIGH STABILITY. I w. 2% 10 ohms to 0 meg., lop. 
Ditto 5 %, Preferred values 10 ohms to 10 meg., 9p. 
WIRE -WOUND RESISTORS. 6 watt, 10 watt, 15 watt, 
10 ohms to 100K, lop each; 2w 06 ohm to 8.2 ohms lop. 
TAPE OSCILLATOR COIL. Valve type, 85p. 
FERRITE ROD 8" x t 20p; 0 x I" 20p; 8 x f" lop 

MAINS TRANSFORMERS ALL POST 

MT12 12 -0-12v 50MÁ 
260 -0-250 80 mA. 8.8 y. 8.5 a. 88 v. 1 a. or 5 y. 2 a 12.50 
950 -0-880 80 mA. 8.8 8.5 a, 5.5 v. la. or 5 v. 2 a. 0800 
800 -0-800 y. 120 mA., 8'8 y. 4 a. C.T.; 6.8 v. 2 a. 24.25 
MINIATURE 200 v. 20 mA., 8.8 y. 1 a. 21 x 21 x tin. 75p 
MIDGET 220 v. 45 mA., 8.8 v. 2 a. Ef x E1 x 2ín... 90p 
HEATER TRANS. 8.8 v. 8 amps. 51.20 4 amp. 85p 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
at 8 amp.,8,4,5,8, 8, 9, 10, 12, 15, 18, 24 and 80 y. 28.00 

1 amp., 8, 8, 10,12,16. 18, 20, 24, 80, 88, 40, 48, 80 04.00 
2 amp., 8, 8, 10, 12, 18, 18, 20, 24, 80, 86, 40, 48, 80 24.00 
8 amp.. 8, 8, 10. 12,18,18, 20, 24, 80, 88, 40, 48, 80 28.00 
5 amp., 8, 8,10,12, 18, 18, 20. 24, 80, 88, 40, 48, 60 2975 
8, 5, 8, 10. 18 or 5-0-5 y. 5 amP. 2180. 0 -0-8 y. 500 mA 
909. 9 y. 1 amp 95p. 12 v. 300 mA 75p. 12 y. 500 mA 
85p. 12 v. 750mA 95p. 48 v. tamp. tapped 12 v. or 88 v. 
22.00. 20V 8 amp. 22.00. 
AUTO TRANSFORMERS. 115v to 230v or 280v to 115v. 
150w. 2900; 500w. 24315; 750w. 218 50; 1000w. 218.50. 
CHARGER TRANSFORMERS. Input 200 /250v. 
for 8 or 12v., 14 amp. 2150; 2 amp. 21.80: 4 amp. 28 
BATTERY CHARGERS. Ready built with leads and clips 
14 amp. 22 ; 4 amp. 24; 5 amp. 24.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 Or 12v. outputs. 11 amp. 40p; 2 amp. 55p; 4 amp. 85p. 

MAINS ISOLATING TRANSFORMER 
Primary 0- 110 -240v. Secondary 0 -240v. 8 amps. 720 
watts. Insulated terminals. Varnish impregnated. Fully 

fixing enclosed in otee case with 
Famous make. (Vai 119)) O RPRICE £ 1 2 Bbp' 
Suitable for outride use. 

SET OF 3 MOTORS 
FOR COLLARO STUDIO 

115 volt TAPE DECK LI 50 Post 50p. 

VOLUME CONTROLS 
5K. ohms to 2 Meg. LOG or 
LIN. L/8 20p. D.P. 35p. 
STEREO L/8 Up. D.P. 76p. 
Edge 5K. B.P. Transistor UP 

80 Ohm Coax 5p pd. 

BRITISH AERIALITE 
AERAXIAL -AIR SPACED 
40 yd. 22; 60 yd. 28. 
FRINGE LOW LOSS 

I OP 
per 

Ideal 625 and colour. vd 

Wirewound controls lfin. diem. 8 watts. 10 ohms to 100K 
British made with long spindle fin. dia 80p ea. 
DUAL CONCENTRIC POT 500k LOG + 500k LIN D.P. 
switch. Inner spindle 8fin; outer spindle Olin. 75p. 

E.M.I. 131 x 8 in. 
SPEAKER SALE ! 
With twin tweeters. 

4 f50 And crossover. 10 £ 
watt. State 8 or 8 or 
15 ohm. As illustrated. Post 26p 

With flared tweeter cone and ceramic 
magnet. 10 watt. 

£2 75 Basa res. roa. 45-80 cps. 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Poet 25P 

Bookshelf Cabinet 
Fluted wood Iront 

lex10xOin. £6.60 
Teak Veneer Post 45p 

E.M.I. 6+in. HI -FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet 
Special Rubber cone surround. j 
Frequency response 80-12.000 s.4 cps. Ideal P.A. Columns, 
Hi -Fi Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 6 24.00. 
Suitable Tweeter 62.00. 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Site SI x 
SI x Sin. deep. Rating 10 watt, 8 Ohm. 
Crossover 21.25 £ I.90 Post 20p 

GOODMANS - -fer 
in. WOOFER 

8 ohm 12 watt. Deep cone. 
Heavy ceramic magnet. Bau 
resonance 85 cps. Frequency 
response 80 -8,000 cps. 

-1 Ideal bau unit for £3.75 
Hi -Fl mtems 
LOUDSPEAKERS P.M. 8 OHMS. 7 x 4in. 21.25; 011a, 2100; 
8 x Sin. 2180; 81u. 5175; 10 x Sin. 21.90; loin. 2900. 
SPECIAL OFFER LOUDSPEAKERS! All Brand New. 
8 ohm, filin; Ma; 81in; Sin. 8 ohm, Olin: Olin; Sin x Sin; 
Sin. 15 ohm, 81in ;5in; 6x4ln; Sinx8in; 7xdin; 8xSin. 
25 ohm, Olin; Sin; Bin; S x Sin; bin. 85 ohm, gin; Sin; Sin. 
80 ohm, Olin; Olin. 120 ohm, 8in. £ I EACH. 

LOUDSPEAKER VOLUME CONTROL 15 ohm 10 watt 
with lin long threaded bush for wood panel mounting 85p. 

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in. 
diameter 4W 22.50. loin. diameter 5W 52.75; Pod 26p. 
12in. diameter, OW 28.80; 8 or 8 or 15 ohm models. 
SPEAKER COVERING MATERIALS. Samples Large B.A.E. 
Horn Tweeters 2- 18Hc/s. lOW 8 ohm or 18 ohm 22.20. 
De Luse Horn Tweeters 2-18 He /s. 15W, 8 ohm 28.80, 
TWO -WAY 8,000 c.p.a. CROSS OVER!' 8, 8 or 15 ohm 21.25. 
8 -WAY CROSSOVER 850 cps and 8000 cps (26 watt) 21.95. 

DECCA DOME TWEETER 
18,000 cps. 25 watts. 8 ohm. Price £3.30. 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

1 5v d.c. operation over 200 hrs. continuous on SPE battery. 
telly adjustable swing and speed. Ideal displays teaching 
electro magnetism or for metronome: strobe etc. 95p, Post 20p 

R.C.S. VALVE AMPLIFIER 
E Stage Triode Pentode valve. 8 watts 8 ohm outpnt. Volume 
on /oil and tone controls AC mains. Complete and tested. 
With Loudspeaker. £4.50 Post 2.6p. 

WEYRAD COILS 
P50 /1 AC -60p. RABW 85p Twin Gang 21.10. 
P60 /2CC -40p. OPTI 85p. Printed Circuit Up. 
P50 /8CC -40p. LFDT4. 65p. I 

COAXIAL PLUG lop. PANEL SOCKETS lop. LINE 189 
OUTLET BOXES, SURFACE MOUNTING 25p. 
BALANCED TWIN RIBBON FEEDER 800 ohms, 79 yd. 
JACK SOCKET Std. open -circuit 14p, closed circuit 28p; 
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket Sp 
JACK PLUGS Std. Chrome SOP; 3 5m Chrome 12p. DIN 
SOCKETS Chassis 8 -pin lop; -pm lop. DIN SOCKETS 
Lead 8 -pin 18p; 5-pin 15p. DIN PLUGS 8 -pin 18p; 5-pin 25p 
VALVE HOLDERS Sp; CERAMIC l0P; CANS Sp. 

FM /VHF AERIAL FEEDER CABLE 
500 ohm suitable for stereo 7p per yard, 

BRITISH FM /VHF TUNING HEART 
88 to 108 Mo /a British made. 2 Traa- 
statore ready aligned -requires 10.7 Our Price 
Mc /a IF, Complete with tuning gang. £3 95 Connections supplied but some 
technical experience required. 
SUITABLE I.F. STRIP 2495. Post 20p. 

ALL PRICES INCLUDE VAT MINIMUM POST AND PACKING 20o. CALLERS WELCOME 

RADIO COMPONENT 
Illustrated Brochure, Radio Books & Component Lists 10p. Written guarantee. 
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ALL OUR PRICES 
EEM . l WOOFER AND 
. IM TWEETER KIT 

THE PAIR. Post 25p. 
(Available separately. 
Woofer 15.05: Tweeter 
S1f)0). 

Comprising a fine example of a Woofer 
101 x Stia. with a massive Ceramic 
Magnet. 440e. Gams 13.000 line.. 
Aluminium Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 311n. egnare has a special 
lightweight paper cone and magnet fins 
10.000 lines. Crossover condenser and 
lull instructions supplied. 
Impedance Standard 8 ohms 
Maximnm power 12 watts 
Beef III Response 25 to 18.000 cps 
Ban Resonance 45 cps 

SUITABLE ENCLOSURE 20 x 18 x 8m. 
MODERN DESIGN. TEAK WOOD FINISH. 

£5.75 

L10.50 
Poet 75p 

J 
FLAC 8in. or 10 x bin. 

HI -FI SPEAKER 
Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50- 16.000 cps. Bass resonance 
65 cps. 8 ohm impedance. 
Sin. 10 watts f3.75 

TEAK VENEER HI -Fl SPEAKER CABINETS 

Fluted Wood Fronts 
MODEL "A ". 30 x 13 x Sin. 
For 2in. dia. 
101ní speaker. / I O.5O Post 

5p 

MODEL "B ". 16 x 10 x 8in. 
For 13 x 8in. or /6.60 Pont 
lia. speaker. 16p 
MODEL "BO" ditto. Triangular 
corner version. 

MODEL "C ". 16 x 8 x bin. 

ap ak rr Bln. f4.95 asp 
LOUDSPEAKER CABINET 
WADDING 18ín. wide, 20p lt. 

ii 

CALLERS ONLY -HI -FI CABINET 
BAKER RECOMMENDED 12 inch Enclosure 4 cubic It 
Size 80 x 20 x 12in. Teak Finished Fluted Front. 11810 

TEAKWOOD LOUDSPEAKER FRONT GRILLS 
Modernise your cabinet. with the Groover look. Sine - 
181" x 10i" -75p loi" x 7: " -45p. 

BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and sound effect. 
to recordings. Will mix 
Microphone, records, tape 
and tuner with separate 
controls Into single output. 
l volt battery £4.50 operated. 
STEREO VERSION OF ABOVE 

BARGAIN FM TUNER. 
118 -108 Mole Six Transistor. 
l volt. Printed circuit. 
Calibrated elide dial tuning. 
Walnut 

7 
°55 

;.n, £ 14 

BARGAIN FM TUNER. Lip 
Aa above less cabinet. 
BARGAIN 8 WATT AMPLIFIER. 4 Transistor 
Push -Pull Ready built with volume, treble and £3.50 base controts.18 volt battery operated. 

INCLUDE V.A.T. 
BAKER HI -FI SPEAKERS 
HIGH QUALITY -- BRITISH MADE BAKER MAJOR 12" f850 

t 
30-14,500 ch. loin. 

PoedoublFree e 

7t5t, 4.7 ̀  cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having a flux density of 
14,000 gases and a total flux 
of 145.000 Maxwells. Bann 
resonance 40 Cl. Rated 20 
watts. NOTE: 3 or 8 or 
15 ohms must be stated. 

yr 
Please stale 3 or 8 or 15 ohms. Post Free 

Module kit, 30- 17,000 cl. 
with tweeter. crossover. bate 
and Instructions. L10.95 

"BIG SOUND" 
BAKER SPEAKERS 
Robustly constructed to stand up to 
long periods of electronic power. 
As used by leading group.. 
Useful response 30-13,000 cps. 
Bass Resonance 65 cps. 
GROUP "25" £7.75 loin. 25 watt - L 
3, 8 or 15 ohms. 

GROUP "35" 
loin. 85 watt 
3, 8 or 15 ohms. 

GROUP "50" 
15n. 50 watt 
8 or 15 ohms. 

Pont Free 

£8.50 
Poet Free 

£I7.80 

£ 2.95 
in clock. Gallera only. 

Pod Free 

GROUP 50/I2in. 
50 watt 8 or 15 ohms 

Group + PA Cabinet. 1 

Send for Leaflet. 

A 

MAJOR.100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groups, Disco and P.A. 
4 Inputs speech and magic. 4 way 
mixing. Output 8 /15 ohm. a.c. Mains. £49 Separate treble and bau controls. Carr. 
Guaranteed. Details SAE. 1100 
NEW MODEL -MAJOR 50 WATT £3885. Carr. 11. 
4 inputs 0 -way mixing. 0 outputs separate treble and base 
controls. 

CALLERS ONLY! DE LUXE 100 WATT 
15.85. VALVE AMPLIFIER CHASSIS 

4 input 10 wide range controls. For Mikes, Discos, Organs 
Outten. etc. 4, 8 & 15 ohm loudspeakers matching 168.00. 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home. garage, greenhouse. 
factory (available in manufacturing quantities). Approx. 
size 101 x 81 x Ain, Operating voltage 200 /260V. a.c. 
880 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing safe Black heal. British -made for use in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pads, Food Warmers. Convector Heaters, etc. 
Must be clamped between two sheets of metal or asbestos, 
etc., to make efficient clothes dryers. towel rails-ideal for 
airing cupboard.. Ideal for auti -trout device for the garage 
-preventing frozen radiators or acting as oil ramp heater. 
Use in the greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses. incubators. etc.. etc. Can 
be and In series for lower heat. Or in parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR El .50) 

ALL POST PAID -Discounts for quantity. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
Suitable for caesellea, and all sizes of 
lape reels. A.C. main. 200/250V. ^ 
Leaflet B.A.E. £3.50 Poet i.._ 4F 

QUALITY LOUDSPEAKER ENCLOSURE 
Teak veneered tin thick wood cabinet. Sise 
1811n x 181in x 811x. Weight 231bs, Thin 
cabinet features a wide mesh Silver (:rill 
covering a separate compartment for mount- 
ing Tweeters or Mid -Range Horn. The f PUY 
sealed bau compartment is Out out for 
6iinch Woofer. 17dí0 Carr. 85p. 
Rosewood Verdon 5850 Carr. Shp. 

SPECIAL OFFER 95p. Post 255. 
100 Ohm 20 watt Rheostat Olin diam. Cera micFormer. 
Screw Terminals tin. diam. spindle. 

REVERSIBLE 4 POLE MOTOR 
1,400 r.p.m. Revertible 40 Watt. /2.25 spindle 11" X + /t,", die 3k" x 3 ". 
As illustrated, 240v. AC mains. Post 355 

E.M.I. TAPE, MOTOR 
4 pole, 240 v. 135 mA. Oise 35 x E x Olin. /I.85 1000 rpm. Spindle Ain diameter. 

Poet 30p. 

REGENT 
I2in. IS watts 
An inexpensive unit for the 
beginner in high fidelity and 
for general purposes. May be 
need to improve any Radio. 
Amplifier, Hi -Fi or Television 
receiver. 
Bau Resonance 45cpe 
Flax Density 1E.000gaau 
Useful response 45- 18,000cpe 
3 or 8 or 15 ohm models. 

£775 Poet 
Free 

DE-LUXE Mk II 
I2in IS watts 

Especially designed to provide 
full range reproduction at an 
economical cost. Suitable for 
nee with any high fidelity 
system. Built -in concentric 
tweeter cone. 
Base Resonance 30cpe 
Flux Density 14,000aauee 
Useful response 05- 16.000c5e 
8 or 15 ohms model.. 

£975 
SUPERB 

Poet 
Frs. 

I2in. 20 watts 
A high quality loudspeaker. 
its remarkable low cone 
resonance immure. clear 
reproduction Of the deepest 
ban. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in lull 
range reproduction with 
remarkable efficiency in the 
upper register. 
Base Resonance 35cpe 
Flux Density 16,500gaus 
Useful response 00- 17,000cpe 
8 or 15 ohms models. 

£ 13.80 Post 
Free 

AUDITORIUM 
I2in. 25 watts 
A lull range reproducer for 
high power. Electric Guitars. 
public address. multi -speaker 
Interns. electric organe. 
Ideal for Hi -Fi and Disco- 
theque.. 
Ban Resonance 35cps 
Flax Density 15.000cauee 
Useful response 35- 16,000cps 
8 or 15 ohms models. 

£ 12.95 Poet 
Frs. 

AUDITORIUM 
15in. 35 watts 
A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal for Public 
Address, Discotheques, Elec- 
tronic instruments and the 
home HI -Fl. 
Bass Resonance SScp. 
Flux Dendly 15,000guue 
Ueedul response 00- 14,000cp. 
8 or 15 ohms models. 

£ 17.80 Poet 
Free 

1 

Hi -Fi Enclosure Manual containing plana, designs, trou -1 
over data and cubic tables. Bop. Poet Free. 

CUSTOMERS FREE CAR PARK OPEN 9.6. WEDNESDAY 9 -I. SATURDAY 9 -5. Closed for lunch l- 15 -2 -30 

SPECIALISTS 337 WHITEHORSE ROAD 

(Exports Remit cash and extra postage.) Buses SO, 68, 159. Rail Selhurat Telephone OI- 684 -1665 
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FREE 
TRANSISTOR 
LEAD 
IDENTICHART 
Inside the December issue of 
PRACTICAL ELECTRONICS is 
an invaluable `Transistor Lead 
Identichart' which identifies, at a 

glance, the connections of more 
than 700 transistors. 

Get your car in 
tune for winter 
with the P.E. 
Dwell Meter 
Make this instrument and then 
check the state of your distributor 
in one easy 

grietRONICS 

o 

7M 

DECEMBER ISSUE 
ON SALE FRIDAY, 
8th NOVEMBER 

25p 

SIPFINVillt Mkll 
Electronic Ignition... i` 
Better on all points 
Because you keep your points! 
The SPARKRITE mK.2 isa lull capacitive discharge elect. ante system 
SOecificarly design rit ta retain the points assembl y with all the 
advantages and none al the disadvantages. No mar ire because carted ..,.. 
breaker'bounce n eliminated OK: tonically by a pulse 
suppression circuit winch prevents the unit firing it the (_ 
porn,s bounce open al high ions Contact breaker Cum e ' 
elimrnnted Cy reducing the current to about :750th of 
'term. thus a,o.rlrng arcing. Bur you can Still rermrt - z 

', 
t - ' ÿ 

10 nor rte, ignition rf neelt be. In seconds. I On inn r ' 
g leery unlikely) yo,, crn gel replacentenrs 
dnywh.c., Alt these advantages. 

F ¡tied in lb minutef. Up to 26 & better furl 
cora,mpbon. Instant all weather starting. Clean 
P lugs they last 5 rimes lon get n hunt a tlemion. 

Faster accelcra t ion. Faster top speeds 
Colt and battery lost longer Etficicnt reels 
turn inn ,r¡th l e,. ail polio f ion 

The kit comprises 
everjrthing needed 
Ready amid search and Corr resilient case. 
metalwork. cables. cOrl connectors, printed 
Citeu,l board. ray nuulr+v 5 finar guaranrcN 
lramlurmer and corn por.nis. lull 
1n,1rIX11ons lo make POSn, Ye Or negaliv,. 
Mrrn system, and ó pave mat:llation 
bilitiutrion le:rhel. 
wE SAY IT IS THE BEST SYSTEM AT 
ANY PRICE1 

PRICES 
U r'e Kit umv£10'93 riel VAT nid P a p 
steam, suds u^il 13'86,nu Vol . and Pa P 

Moon lu hI al, cars ,5,13 cod'dnnr l,uwr ranm,rn up ro 
8 cylinders! 
01O tait lupply unit, In Ors uer, 01.00..30 ,rhrcte bua1, 

Cirri with curl r r gnnron. 
De tnCYCie a i l , on mien., Cou i n nnh see of finite nrmuml.Irm 
ELECTRONICS DESIGN ASSOCIATES 
{Dept 82 8ath Street. Walsall WS1 3DE Phone 33652 

YOUR CAREER in 
RADIO & 

ELECTRONICS ? 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servomech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: Briti9h National Radio S, Electronics School. Dept W.C. 124, 
P.O. Box 156, Jersey, C.1. 
Please send FREE BROCHURE to 

NAME .. Block 

ADDRESS Capo. 

.... .. 
. Please 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL f 
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Crescent Quality components 
74 SERIES TTL 
7400 202 7473 41p 
7401 201' 7474 415 
7402 20p 7475 885 
7403 205 7476 44p 
7404 20p 7486 492 
7408 255 7489 £4.76 
7409 29p 7490 82p 
7410 20p 7491 /1.10 
7413 815 7492 825 
7420 202 7493 82p 
7490 20p 74100 1227 
7441 815 74121 465 
7442 811' 74122 88p 
7445 21.20 74141 1110 
7447 11.45 74154 6182 
7447A 2180 74192 6215 
7448 11.60 74193 1258 
7470 335 74196 £1.73 

"4/ 

LIGHT EMITTING DIODES 
Ti! 209 (Red) With Clip 
TII 209 (Green) With Clip 
Tii 209 (Yellow) With Clip 
Mied 500 T092 Type 
LED READOUTS 
Litronis 
DL707 .3 Character 14 Pin 1)11. 
DL701 as above but ± 1 

DL747 .6 Character 
Minitron 
3015 7 Segment 16 Pin DII 
30150 as above but ± 1 

Clock Chip 
CT7001 MOS /L8I Digital Clock/Calendar 
full Circuits and Information leaflet 
Circuits and Information Sheet 
Lit 704 Led Display for above 

Or 4 for 

225 each 
335 each 
90p each 
185 each 

£200 
£2.00 
£2.62 

£1.18 
£1.18 

Chip Plus 
6896 

155 
£1.86 
£6,26 

WAFER SWITCHES 
1 Pole 12 Way 
2 Pole 2 Way 
2 Pole 3 Way 
2 Pole 4 Way 
2 Pole 6 Way 
3 Pole 4 Way 
4 Pole 3 Way 
22p each 

POTENTIOMETERS 
All types 1^ and less diameter 
Singles Dual 

5K Log or 5K 
10K Lin Lees 20K 
25K Switch 26K Lees 
50K 165 each 50K Switch 

100K 100K 46p euh 
250K Double 250K 
500K Pole 300K 

1M Switch 1M 
2M SOp euh 2M 

PRE SETS 
Sub Miniature Skeleton Type 0.1 Watt Horizontal 
Mounting 100, 250 and 500 ohm, lk. 2.5k, 5k, 10k 
25k, 50k, 100k. 250k, 500k, and 1M ohm Op each 

MAINS TRANSFORMERS 
Open Type Double Wound Continuously Rated, two 
bole fixing clamp with colour coded flying leads, varnish 
impregnated. Approx. size: 11" x 11^ x II" high 
Fixing centres: 2z /a4". 
TR1 20 -0-20v 100 m/a 
TR2 12 -0-12 v 100 m/a All 
TRI 9-0-9 v 100 m/a 240 Volt 
TR4 6 -0-6 v 100 m/a Primary 
TR5 3 -0-3 v 100 m/a 
Our Price £123 each 

200 /260c MAINS RELAY 
Heavy duty contacte 2500 ohm coil. All new and unused 
D.P.D.1'. mains relays 505, Cart. Free. Special quantity 
£40 per 100 off. 

MINIATURE RELAYS 
Brand new range of British made Relays. Size I1" x 
1" x 1 ". All two changeovers with 250v 1.5A contacte 
and suitable for fitting on lm Veroboard. 
Type Volta Current Ohms 
27/A 12v 17M /A 700 All 
21 /A 12v 28M /A 430 805 
12 /A 6v 33M /A 185 each 

DOUGLAS TRANSFORMERS 
All types are standard 240 volt primary. 
MT 102 ct. 0 = 19 = 25 = 33 = 40 = 50 at 500M /A 

22.00 euh 
MT237cs 20-0-20 at 150M /A £1.25 
MT241cs 20 -0-20 at 30M /A /105 
MT240cs 15 -0-15 at 30M/A £1.06 
MT239cs 12-0-12 at 50M /A 21-06 
MT238ce 3-0-3 at 200M /A £1.05 

POWER PACKS 
PP1 Switched 3 - 6 - 71 - 9 volt 40030/A Transistor and 
Zener Stabilised On/Off Switch and Polarity Reversal 
Switch, in a black metal case £6.26 each. 
PP2 Switched 6 - 74 -9 volt Battery Eliminator. Approx. 
size 21" x 24" x 31 ". Ideal for cassette recorders £276 
each (philips type £3.001. 
PP3 Car converter. From 12v Pos. or Neg. to = 6 - 71 - 9 
colt. Easy to fit and transistor regulated £2.50 each 

VEROBOARD 
1 

21 x 31 82p 
21 x 5 342 
31 x 31 845 
31x5 89p 
17 x 21 1.085 
17 x 31 1'46p 
17 x 5 1'865 
Pin Insertion tool 
Spot face cutter 
Pkt. 36 pins (state .1 or .15) 

15 
24p 

845 
462 
77p 

1.185 

Plain .13 
152 
185 

605 
76p 

1.105 
72p 
62p 
255 

LOUDSPEAKERS 
20" 8 ohm 605 
21" 40 ohm 602 
24" 80 ohm 605 
5" 8 ohm ceramic £1.25 or 8 ohm dual cone ceramic £260 
10" 8 ohm dual cone ceramic 23.76 
7" x 4" 8 ohm ceramic £180 
8" X 5" 8 ohm Permanent Magnet 

£1.80 
*EMI 13" x 8" 450 Kit 

3 -8 - 15 ohm £876 
EMI 13" x 8^ 350 Kit 8 ohm £720 
FANE ULTRA HIGH POWER LOUDSPEAKERS 
',Pop 25/2 30 watt 150 ohm 12" £229 
Pop 55 60 watt 8/15 ohm 12" £1460 
Pop 50 50 watt 15 ohm 12" £1199 
Pop 60 60 watt 8/15 ohm 15" £1670 
Pop 100 100 watt 8/15 ohm 18" 1270 

Carr. on L/S over 13 x 8 and 12" 605 per L /8. 

ALUMINIUM CHASSIS 
Four -sided with corner plates. All are 24" deep. 
6^ x 3" 425 12^ x 5^ 685 
6" x 4" 45p 12" x 8^ 87p 
8^ x 3^ 48p 14^ x 3" i 68P 
8" x 6" 675 14" X 9" 995 

10" x 7^ 709 16^ x 6" 902 
12" x 3" 67p 16" x 10^ £116 

ALUMINIUM BOXES 
Metal project boxes give your work a professional finish 

H 
14 

4 14 
21 li 
51 14 
21 2 

1 

4 
5 24 
6 3 
7 3 
44 3 
5 3 
8 3 

AB7 
AB8 
ABO 
AB10 
ABI l 
AB12 
ÁB13 
ÁB14 
AB15 
AB16 
AB17 
AB18 
A1319 

L W 
21 
4 
4 
4 
4 
3 
8 

g 

10 
10 
12 
12 

405 
402 
405 
462 
40p 
355 
655 
665 
85p 
989 
859 
95p 

11.26 

ABS PLASTIC BOXES 
Handy boxes for construction projects. Moulded extrusion 
rails for P.C. or charnus panels. Fitted with 1mm front 
panels. 
1005 = 105mm x 73mm x 45mm - S1p 
1006 = 150mm x 75mm x 47mm = 86p 
1007 - 184mm x 124mm x 60mm = 90p 
1021 = 106mm x 74mm x 45mm (sloping front) = SOp 

BARGAIN BOARDS 
Components galore for the experimenter Ex Computer 
boards with Resistors, Capacitors and useful Transistors- 
at least 4 transistors per board. Five boards £1.00. 

CLEAR PLASTIC PANEL METERS 
Size 59mm x 46mm x 35mm these meters require a 
38mm hole for mounting. 
31E6 =0 to 50 micro amp Full Scale 
51E7 =0 to 100 micro amp Full Scale 
ME8 =0 to 500 micro amp Full Scale 
MF.9 =0 to 1 m/a Full Scale 
ME10 =0 to 5 m/a Full Seal, 
MElI =0 to 10 m/a Full 

Scale 
ME12 =0 to 30 m/a Full 

Scale 
ME13 =0 to 100 m/a Full 

Scale 
51E14 =0 to500m /a Pull 

Scale 
ME15 =0 to 1 amp Full 

Scale 
ME16 = 0 to 50 volts A.C. 

Scale 
ME17 =0 to 300 volts 

A.C. Full Scale 
ME18 = "6" Meter 
MEl9 -"\'U" Meter OUR PRICE £3:00 
Q-MAX. SHEET METAL PUNCHES 
The easiest and quickest way of punching holes In sheet 
metal (up to l-625mm Mild Steel) 

DECON DALO 33PC 
ETCH RESIST PEN 
The Decon Dab 33PC 
is a unique Instrument 
for the professional and 
amateur electronics eng- 
ineer, enabling him to 
prepare in minutes a 
perfect printed circuit 
board 
OUR PRICE, Bop 

ADD LUXURY TO 
YOUR CAR 

with a motor driven 
car aerial 
SPEC:. * 5 section 

lenextended 

gth 100cm 
*Length under 
fender 40cm 
* Cable lengtn 
120cm 

Supplied complete with 
fixing bracket and con- 
trol switch £6.75 

SIZE PRICE 
685 Nsy 
761' "T" Sp 

4" 581' 
8:" 35 Key 

i" 835 ' A" 
tt" 880 Sp 

235 
II" Khl J 

it" 985 ) Key 
1 98p B" 

] r " £108 
lop 

15" 6106 
1T /a" 6110 
11" £1.26 
11" £148 lOp 
11" £1.50 
2" £2.05 
2s /a" £220 
21" £4.30 
21" 25.26 
3" £810 

Key 

1" SQUARE PUNCH complete with key 
STOP PRESS 
BHA0002 15 watt Amp Module 
NE555 Timer 1.C. 
3IC1310P Stereo Decoder I.C. 
7805 Regulator 
TIP 29A 
TIP 30A 
BC]07 
BC 108 
BC109 

Rey 
"C" 185 

Key 

202 

£2.10 

£260 
78p 

£200 
£1.49 

665 
631' 
105 
305 
lOp 

4ya1, 
I.C. SOCKETS 
D.I.L. 
8 pin 

14 pin 
16 pin 

145 

BARGAIN TRANSFORMERS 
12 -0 -11 volt 500m /a 

240 volt primary transformer bargain. 
approx size =60mm x 40mm x 50mm 
fixing centres -75mm 
Our Price = £1'2O. 

18 volt 500m /a 
240 volt tapped 120 volt with screen. 
approx size =60mm x 40mm x 50mm 
fixing centres =75mm 
Our Price =£1'00. 

BARGAIN BOX 
Loud buzzer mounted in a metal box complete with two 
U2 battery size holder. 
Designed and can be used ue a fire alarm but is ideal as 
a door or morse code practice buzzer. 
Approx. size -21" x 64" x 11 ". 
OUR PRICE -50p. 

U.K. POSTAGE 15p 
UNLESS OTHERWISE 

STATED 

V.A.T. Please add 
8 % to all Totals 

CRESCENT RADIO LTD. 
All mail to 11 MAYES ROAD, 

WOOD GREEN, LONDON N22 6TL 
Phone : 01 -888 3206 

Callers Welcome at 
15 Mayes Road & 13 South Mall, Edmonton N9. 

If you construct 
You should 
own one. 

CRESCENT 
CATALOGUE 

Price 20p. 
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Wire Wound Resistors, Our selec- 
tion of m zed values, 30 for El 50. 
100 fer £4.00. 
Audio ,amplifier Module. f%lutlard 
LP1S13, cu:put power, nominal 10 watt, 
supp y voltage +24 volt, with data and 
circuit, £2.50. 
Ferguscn Stereos /am chassis 
Model 3357, all Transistor, medium 
long, VI -F,FM, 3 wa.ls per channel 
SJM. ,tith connection data. less tuning 
scale, L.20. 
Crystals -ICOU : 52 03333 MHz: 
52.02í00:Y'-01667:51 56667: 51.58330: 
37- 765.50:21 75000: 12-395-8: 12.891 6: 
12.700.0:9.458.33: 9.455.25: 9.455.55: 
9533 -33: 9 531-94: 9-530.55: 9090.62: 
9.087'5:9 -U76 87:50pEach. 
Ele :troty lies. 32/32/324.F, 325v. 2" 
14" 38p= 20004F 30v, 2" 1;" 25p: 
20004E 30v, 2:" 1" 25p: 20001.F 35v 
3 "x 1 3Ds: 470uF 1D13r 3" 1=" 25p: 
2000 20007F 25v 2" /II.' 35p: 30.000x.F 
25v 4F . 21," 50p: 70Dr.F 200v 3 #" 11,-" 

Sap: 151 &.F 275v 1;^'.1" 20p: 4040 
204E á75v -3" 1" 20p: 4500900900ßF 
30v 21." - t;' 50p: 400111F 35v 3" 11" 
40p: 200 400.50 1004F'325v 3" it 50p: 
40007rF 'E 2 1" 2Cp: 470»F 25v 
1; 7" 15o. 
Matched pair of bookshelf speakers. 
Teak f nisi. size 12" 6" 5 ". 8 5 8' 
ohms ceraieic, 5 watts PMS. Complete 
with di-1 lesos. £11 00 pair. 
Thorn TV IF Chassis, 950 series 
(less salve ;i £1.75, 
UHF 025 transistor push button tuner 
(NSF Tele`uiken) as used on Decca 
MS2401. Brard new and boxed. L3-25. 
Light Dependent Resistors (RCA 
sg3536) 301 each, 4 for £1 00, 
P -C Boards (not connpuler panels) 
1 off 6. tialrtistor singly wave band. 
1 oft 4 trans skor audio. 1 off 3 transistor 
LI- 60,t,ree boards. 
Rank EVR Teleplayer colour trans. 
lator panel's,, lype and cornironents 
an new panels listed as follows, £2-50, 
each panel. Z605 -14 off BC148: 
2 RCA ca3454 (ic): 1 Crrslal 4.433618 
MHz -2307 -^12 off 8C148: 1 BC108. 
1 8C15E: 1 RCA ca3046 tic). I RCA 
ca3045 ; C): 2608 --23 aft BC 148: 2 

BC1513-z61_r -12 off ME4103: 2 BC- 
251B: 1 BFY5C. 
Mains Droppers, 10 mixed values, 
LI 00, 
Edgewise Level meters, 2001íA, 
size .1" over. III 50p, 
Chrome Plastic knobs, 3 types, 
4 Off each v IF Spring Clip, L1 -25. 
Die Cast Boxes. 4," 3f" 3" 95p: 
8)" - 5i" 2 '11. 20.8 }" - 55" 4" £1 -70. 
Aluminium Chassis. :," 5 ;" 2 1," 

70p: 10 "- ; ¡'" 2f" 85p. 01" 7}" .2r 
95p. 
BS R P128, si viler to HT70 single play, 
with heavy die cast lumtable, less 
cartridge L.1"-00. 
Transistorised FM tuner (lead, 
with A.M. rung, slow emotion drive 
88-108 Mcs. will circuit diagram. £2 30. 
Mono Amp Transistorised (Mains) 
Ideal tor :ecorc player 8 olkms 2 watts. 
P3.50. 
Ferguson Stereogram Chassis. MW/ 
LW VHF Ai.h tuning scale (5+5 watts 
sine wave) 15 elms £28-50. 

ALL 'TEI.1S INCLUDE VAT 

All items post paid in GREAT BRITAIN 

SuRPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTCON, LU3 IJO, BEDS. 
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TRANSISTORS (p- a P. 10p.) 
All new and full spec. 
BC107189, BC147l8t9, BC157J8J9 all 9p 
BF180 25p, BF182J3 40p, BF184 17p, 
BF187 13p, BFW10 55p, 741 8DIL 34p 
BF336 35p. 2N3771 £110, 2N3441 50p, 
BD131 40p. 

EX COMPUTER PC PANELS 
4 x 21n packed with semiconductors 

and top quality resistors, capacitors, 
diodes etc. Guaranteed min. 35 tran- 
sistors. plus data 25 boards LI (300) 

DURAL EXTRUDED HEATSINKS, 
10D outline, black anodised, drilled for 
4 x TO3 transistors 5 e 4 x 1{ 40p (15p) 

Sim. to above but for 8xTO35x8x11 
70p (27p) 

ELECTROLYTICS 
15,0004 30v, 68,00073 16v 65p (22p) 
30,0004 25v 65p (22p) 
4.000e 70v, 3,600x 40v 4 x 2" 55p (15p) 
5,000ß35v 40p (12p) 
20A 100 ply SI recs. 4 for £1 (12p) 
3A 100 piv Si recs 4 Tor 50p (Bp) 
250 mixed resistors bop (13p) 
250 mixed capacitors bop (lip) 
150 mixed HI -STABS bop (11p 
200 Si planar diodes sop (8p 
OH bulbs 12v 55w 500 (7p) 
2N3055 EQUIV 4 fo £t (10p) 

Postage and packing shown in brackets 
ADD 8% VAT TO TOTAL 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01 -478 8499 

119AINg ailiNfoo 
types of 

wRAnrsisrû (QWmtN 
RUN YOUR TAPE RECORDER 
OFF AC MAINS 
Marna unit supplied 
...inlets and ready to 
plug Into your car- 
miff-recorder. (State 
voltage, make and 
type of plug required. 
11 in doubt rend digs 
genre of recorder 

ONLY £297_ 
CAR OWNERS 
Rug. a Brit lab Mole Lottery 
eliminator for your nor. 

This unit ea "bite you to 
rue your cassette tape 
recorder from the eat 
whilst travelling. It in 
easlly fitted and coma 
complete with fluting in- 
elruMlone. Please state I flake of cassette, voltage ONLY£2u6J and type of ping reguked 

MAINS UNIT FOR 
TRANSISTOR RADIO 
ONLY 
F -or Dingle outputs, Cl e /S 41 

se: or 9v 7i.. 7 L 
For two separate outputs, 0V t ev. or 

9- + 9o. £97 per Wilt. 

IPlenee state outputs required). 
All wilts are completely ieolated from meta by 
double wound transformer ensuring 10D% Safety. 

ALL PRICES IBC VAT e: P. a P 

ALL BRITISH MADE 
FULL RET411D 1P tKOT COMPLETELP SATI812$D 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.D.) 

31 Oliver Road. Walthamstow, London, 517 

SINCLAIR CALCULATORS 

Cambridge Assembled £1395 (E155) 
Sinclair Scientific L22.4á(£2.05) 
Executive with Memory 529.25 (L2.53) 
Executive £22.75 (f2 -25) 

FERRANTI ZN414 
IC radio chip with data £1.20 (22e). Also available 
kit of extra Parts to complete a radio £2-45 (ß2p). 
Send sae for tree leaflet. 

SINCLAIR PROJECT 88 

AFU ES-95 (700) 
Z40 E4 (61p) 
280 et -9S 170P 
019 £6.70(775) 
PZ5 £4.21 (45o) 
PZe se es (82p) 
PZI3 Eó.95 (920) 
Decoder £6.45010). Trans for P28 L3 -15 (50P). 
Tuner £9.95 (E1 06), Stereo to £9.95 (Et -09). 
Project 805E29-91 (£2 80), 
Project 5055Q £13 95 (£3-10). 

ECONOMICAL QUADRAPHONICS 
introducing the.NatPlex QAf° 
self contained melds 
quadraphonic synthesizer- duet 
feed the output al any stereo 
system (Including Project 80 or 
80) Into It and hook on 4 
speakers to obtain the latest 
experience in sound. Send sae 
for (tee ieeiler Only L19 -15 lab AO). 

WIND LAIR 
SUPER IC12 

S 
6W rocs power. 
With 44 papa 
booklet and 
printed circuit 
E1 -SO (40p). 

NEW SINCLAIR SC20 

High power IC audio amplifier £0.15(E1-05). 

DELUXE KIT FOR THE IC12 
Includes ell parts for the printed d rOolt end 
volume, base and treble Controls needed lo 
Complete the mono version E1 70 (2551. Stereo 
model with balance Control £3.70 (430). 

1C12 POWER KIT 
Supplies 28V 0 5 Amps 0.77 (45e). 

LOUDSPEAKERS FOR THE IC12 
5" a ohm Et 25 (27p). 5" a 8" 8 ohm EI6S (370). 

PREAMP KITS FOR THE IC12 
TO* 1 for magnetic pickups. mice and bonfire. 
Mono model £1.40 (250). Stereo model E2-S9 
í&10). TyPe 2 for ceramic or Cryslel pickups. 
Mono lop (19p). Stereo E1.41 (24p). 

SEND SAE FOR FREE LEAFLET ON KITS 

BATTERY ELIMINATOR 
BARGAINS 
The roost versatile 
battery eliminator ever 
offered. Switched output 
of 3, 41, 6, 7i, 9 and 12V 
al 500 mA £3.00 (700). 
Other eliminator, stacked: - 
250mA:-3 wily switched model 

giving 9, 74 and 
9V £2 25 (55P). 

tOmA: -6V E1-95 (ßO0}. 9V E1.95 (ßO0). 7 }V 
cassette type E2-SO (40p). Double 6V -I- 
6V £2-) (400). 9V t 9V £5SO (40e). 

500mA: Heavy duly deluxe models SV L2 .18(550). 
75V £2.78 (55p). 9V £2-7I (55p). 

S -DECS AND T -DECS 1 
,p S -DeC Et 951310) 

T -DeC E3 03 (47o) 
p-DeC A £3 -98 (Sip) `6 r p -DeC B £6.99 (91p) S 
IC CISIS 

with 
ells filet alp n5p) 

with socket Eí77 (250) 
10 TO5: plain 710 (15p). With SOCkaI £1-U0 (240). 
Experiment gulden: -A Lt 5e (280). a Et -77 (20p). 
C Nip (ISp), O £2 AO(35p), E £4 I0 (53p) 

SWANLEY ELECTRONICS 
PO BOX 68, SWAN LEY, 

KENT BR8 8TQ. 
Meese add the sum shown in brackets after the 
price to cover the cos( of post and new VAT. 
Official credit orders from school, etc. welcome. 
No VAT charged on oversee. order!. 
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SUPERSOUND 13 HI -H MONO 
AMPLIFIER A superb 'solid elate audio ampli- 

fier. Brant new component. 
throughout. 5 elllcon IrcO- 

nature Plus 2 power output 
transistors in push -pelt. 

Full ware rectification. 
Output apPror 1S 
watts rm... iota B 

ohms Frequency re- 
sponse 12Hs -30KHs d 
a d0. PuEly integrated 

pre -amplifier stagy with 
separate Volume. Baca boost 

and Treble cut controls. Boilable 
for 815 ohm am:Aken. Input for 

eeram:c or crwial cartridge. (Sensitivity 
OPprax, 40mV for full output- Supplied ready built and 
teelod. with knobs, eeeuttheon Panel. input and output 
P ings- O, troll olio r high x 0" wide o 71^ deep. AO 
200/250V. PRIOR £1180. 1'. A P. 1Op. 

DE LUXE STEREO AMPLIFIER 
A.C. maim 
2011.240 v. 
U t o g 
heavy July 
rally ienla- 
ed mains 

'reneferrn - 

er with full 
wave recti- fication 
g iving ade- 
q u a t e 

sinw,Qning with negligible home. 
Valve line up,- u x Et;L06 Triode Pentaden- 1 x EZ80 
as rectifier. Two dual POtentiOlnetere are provided for 
bas. end treble control. giving bast and treble boost and 
Cut. A dull vOlrrntecohtrol a used. Balance of the left and 
right hand channel's Can be adjusted by atemos t! in sepa- 
rate. 'Balance control fitted at the rear of the Chassis 
Input senpllltity it approalmefely 300n4y for fall Peak 
output of 4 w-atta per ohatrnei (8 welt moan). Into 3 *bin 
speakers. Foil negative feedback In a carefully rideulotnl 
r.Etenir, albewe nigh volume levelato hanged with negligible 
diatoetian. Supplied complete with knobs, ebbed. aloe 
11 "w X 4 "d. Overall height Including valves 5 ". Ready 
built d tested to a high ata,dard. 610.22. PAP. 50p. 

POWER SUPPLY OAT 2U0i248<. A.C. input. Folly 
twitched fully smoothed D.C- outpote pir'm p 6v. and 
713. and 9v. and fir. at 1 amp on load. 
Fitted Inenlatel output term inala and pilot lamp Indicator. 
Hammer finish metal case overall Glee r x 31" x 2F . 

Suitable for Transistor Rana, Tine Raconie-L Avop11- 
tern etc. etc. titadi PRICE C490 P. & P.35p, bulk tooted. 

YNAIR dr RESINS SPEAKERS A CARISET FABRICS 
app. 54 ln. wide. Our price 6110 yd. lentils. P. A F. 1SP 
per yd. MM. 1 yd.), S.A.E. for sample.. 

BARERBON'B SUPER MONO AMPLIFIER 
A super quality gram amplifier tieing a double wound fully 
isolated main. tran.lo110er. reetlfier and ECLB2 triode 
pentode valve an audio amplifier end power output 
Mage. Impedance 3 ohms. Output approx. 35 watts. 
Volume and tone controls. {Mamie else only 7'n- wide 
x lin,. deep x hilo. high overall. AC mains 200$240r. 
S upplied abeotutely Brand New enmpletely wired and 
tented with good Quality Output trnron nr. ner. 3.78 P. A F. 40p 'SARI' AIN PRICE 
BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS_ Olving 13 alternatives. Primary: 0- 210 -240!. 
eecowtary combinations 0-5-10-15-20-25-30-35-40-60v. 
heir wave at I amp. or 10 -0 -10. 20 -0-30. 30 -030v. at 
Lampa frill ware. Size lin. long x 351.n. wide x Slim. deep. 
Price 1221 P. A P. lop. 
MAINS TRANSFORMER. For transistor power supplies. 
Prl. 2000240v. Sec. P-0-0 al 500 nnA. 11.10. P. A P. 25p. 
PrI. 200j240v. Sec. 19-0-12 at 1 amp. 11-21. P. a P. 28p. 
Pri. 2000140v. Sec. 10.0 -10 al '2 amp. 51-80. P. A P. 35p. 
H I-GRADE COPPER LAMINATE BOARDS 
6" x 8 ". Five for 60p Phi* 3011 P. A P. 

For personal callers only I 
Limited number of 'stereo radiogram charms. Covering LW/ 
MWIPM band.. Nonne radio and stereo gram. 
Overall Llse- alpmy. 161^ W. g1' H. 0" Depth. 
4 watt'. per Chance] output. Oins 1181111. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.L. Tape, Mike. Guitar. etc. and suitable 1or 
use with valce or tra^Nator equipment. 1-18v. 
battery or ham H.T. (flic 2051300v. Frequency 
response 151Ffx -25fI Ha. Gain 2918. Solid encap- 
sulatlon else 11" x II" s 1" Brand new complete 
with Instructions. Price 98p- P. a P. 15p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
UBSTITUTES 

A must for asrvlcemen and bone eonatruetorn. Including 
many 1000's cd British, U.B.A. European and Sapanese 

ranetstore. ONLY 40o. Poet SP. 

È Reference Encyclopedia. foe Elpetrel& Engineer. and 
Designers, covering between them traonletor Character. 
lotion, diode and lranaletor equivalents. Many thousands 
of up to date European type. listed. 
Diode Equivaleote, BOO: Transistor Egtilveleale, 90pí 

Transistor Characteristics, 81.15: POST FREE All three 
together, £2.00 

NEW ISSUE 
Thyrtetor, Tllee. Disc etc. eneyoiopedian 05p, Post Free 

8 pole 3 way 2 bank low Soo. Yaaley type awitehes 11^ 

sections. Standard Spindle. 2 switchen MP + 10p P. A P. 

HARVERSONIC MAINS OPERATED SOLID 
STATE STEREO FM TUNER 

HARVERSONIC SUPER SOUND 
10+ 10 STEREO AMPLIFIER KIT 

Exley stereo radio at 
this !..glom low price) 

Designed and styled to match our 10 + 10 amplifier but 
will suit any other etandard stereo au,ipliiler. The deelgn 
Incorporates Hie very Intent circuitry techniques with high - 
gain, IOW noise IF Hagen. Automatic frequency central to 
lock -nn" station and prevent drift. IC stereo decoder 
for maximum Stereo eeparatino. I.E.D. for iteren. beacon 
indicator. Nominal output of tuner 11.10mV. Approximate 
Mee 12" wide x O" deep by 21" high. Suppled ready 
built. fully tented and fully guaranteed (not available In 
kit form). 
Frite £21 -80 Poet and Parking 50p. 

STEREO -DECODER 
SIZE 2' t 3" a .1" ready built. Pre - 
aligned and tented. Senn. 20 -580 mV 
for 0.1817 neg. earth operation. Can 
be fleted toalmoet any FM t'a? radio 
Or tuner. Stereo beacon light eon be 
fitted if required. Full details and 
InatiuCtIOna (inclusive of hint. and 
tips) eupplied. 85.00 pits 10p. P. a F. 
Stereo beacon light If required 400 
extra. 
SPECIAL BARGAIN OFFER! 
Limited minder or 11RR C123 Auto Changer Ile Luye 
with lightweight tubular arm and steno cartridge. 
Brand new. ONLY 67-00 + p. A F. Sop. 

PRECISION ENGINEERED PLINTHS 
Beautifully constructed In heavy gauge 'Colmcoat" 
picotin coated .tee'. Reennnnce tree. Designed to take 
Onrrard 1023, 2000, 2OS5TC. 2000, 3000, 2600, 51110, 
O P21 II and Ill. MOB. ATMO etc. or S.B.R. C109. 
C129. A21 etc. Black leatheretle flnleh_ Mae 121" x 
141" x 35" high (approx. 74" high. Ineludlag rigid 
'snicked *tree corer). NOW ONLY 1410.P. A P. 70p- 

LATEST ACO9 GP01 /l8C mono compatible cartridge with 
tin atyltis for LP ¡EP)78. Uniyeriai umlauting bracket. 
61-40. P. A P. 15y. 
SONOTONEOTAHC COMPATIBLE STEREO CARTRIDGE 
T O atyltie Planted Stereo LP and Sapphire 71. 
on: 62-27 P. A P. lop. Also available fitted with twin 
Plarrrond T/Q etylue for Steree LP. £2.76. P. A P. 18p. 
LATEST TIO STEREO / COMPATIBLE CAETRIDOE 
for EP /LPfOtereo178. 61.60 P. A p. 15p_ LATEST TIO 
MONO COMPATIBLE CARTRIDGE tor playing SP/LP/78 
rriOnG or Hera/ recordc on mono equipment. Only 6147, 
P. A P. 16p. 

QUALITY RECORD PLATER AMPLIFIER ME. II 
A top quality record player amplifier employing heavy 
duty donale .round maim transformer, EONS. ELSA, 
and rectifier. Separate Rasar Treble and Volume contralti. 
Complete with output tranefornree matched for 3 ohm 
Speaker. glee 71e. wide x 31n. deep no Oln. high. Reedy 
brill and tested. PRICE 6401, P. a P. 59p. 
ALSO AVAILABLE mounted on board with output 
traaafonner and speaker. PRICE 00.20. P. A P. OOP. 

HI -FI LOUDSPEAKER SYSTEMS 
ReautlRltly made teak finch euolorure with most 
attractive Tyean. Vynair front ¡Ib a 1R" high x 101" 
wile X 5" ,Seep. Fitted with E R.I. Ceramic Misprint 
13" x 8" bass unit, two E.F. tweeter units and 
Crossover. Maximum Petrel- handling 10 watts. 
Available 3 or 8 or 15 ohms impedance. 

OUR PRICE £9.10 Carr.90p 
Cabinet Available Separately 1480, Carr. OOp 

Also available in 8 Ohms with F.111 13" x R" bass 
eptaker with parse Ole tweeter 37180, Cur. 90n. 

LOUDSPEAKER BAROAONS 
51n. 3 ohm £1-25. P. A P. 15p. 7 x 41n. 3 Olin, 5140.P. A P. 
20p. 10 x OM. 3 or 15 Ann 6410. P. k P. Sup. E.M.I. 
B in Bin. 3 ohm with high Bug magnet 11-70,P. k P. 10p. 
E.M.E. 135 x Bin. with high Mix Ceramic magnet with 
paro.ltic tweeter 3. 8 or 15 ohm t1tO, P. A P. 30P- 
.E.51.1. 13 x 81n. 3. B Or 16 ohm with two inbuilt tweeters 
MIA eroeeover network 6405, P. A P. 30p. 
E.M.I. tweeter. Approx. 31^. Avallsblc 3 or 8 or 15 ohms, 
£1.23 +20p.p.aP. 
BRAND NEW, Baker -s' Loudspeaker. et auhateatlal din - 

counts. 12i15. 15ww. RFD Speakers. 3, 6 Oa 10 Ohms. State 
which. Current production by well -known British maker. 
Now wilk Influx ceramic amebae nag ettassmbly 07-75. 
Guitar models: 25w 67.75. 35w. 6S M0. P.AP. 45p_ 

ISM. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
B oth handling. 3 or B or le ohm (state which) 62.70. 
P. A P. 35p. 
'POLY PLANAR" WAFER -TYPE. WIDE RANGE 
ELRCTRO- DYNAMIC SPEAKER 
Otte lie' x 14R" x I je" deep. Weight iBaa. Power 
handling 20W r m.o. (40W peak). Impedance 8 obm only. 
Rexpon. 401-11- 20kHa. Can be mounted on Ceiling.. 
walla. doors, under tablet,. etc., and owed with or without 
borne. Bend B. A.E. for hill details. Only 6843 each. 
P. A P. 34P. 

A ready flot -clan 11111 Stereo Amplifier 1(Il. Uses 14 
LrAneletore Including Silicon Tranaietora in the Aret tee 
'stagm on each channel resulting in even lower noise, 
level wìllptnlpnved sensitivity, Integrated pm -amp with 
Bp, Treble and two Volume Contrail. Suitable for use 
with C.eramio or Cryatxl cartridges. Very elmpie lo 
moditY to evil magnetic cartridge- inatructlone included. 
01111r it Magi' for any speakers lion 6 to 15 ohms. Compact 
design, All Porta supplied Including drilled *metalwork 
high quality ready drilled printed circuit board with 
component identification clearly marked. Impart brushed 
anodised aluisdblun Iront panel with matching khObe. 
win, solder, nuts, bolts -no extras to boy. bImple .tep 
by step instructions enable arty constructor to build an 
amplifier to be proud of. Brief epeeiecatlon; Power 
output: 14 welt@ r.m... per ebonite.] into 6 *time. Fre- 
quency response *3dß 1240.000 Na Sensitivity: 
better limn SOmt' loto mil_ Poll Power bandwidth: 
4:3dß 12- 15.000 Hs. Rao+ boost approx. to t12dB 
Treble eut approx. to - 10dß. Negative feedbnek 18dß 
Ora, bain amp. Power requirements 35v. at 1,0 amp, 
Overall lie. 12".. x A "d. x 21 'h. 
Fully detailed 7 page cenotruttion manual and park. 
lint Orce with kit or send IOp p1m large B.A.E. 
AMPLIFIER KIT 111-34 P. A F. 30p 
(Magnetic Input components' Sap extra) 
POWER PACK RI's .. .. 63.48 P. k P. 40p 
CABINET .. .. 63-48 P. A P. JOp 

(Poet Free if all unite purchased at came lime) 
FOB after vale. Service 

Also available ready built and leeted 60400. Post Free. 

Note: The above ornpl(Aee le enfeeble fer feeding, fire none 
hearten Ince inpafe felt. ,,dia, radis, twin retard deck., ere. 
and will lien prurlde misfits and fading /wainee for nwd- 
Iurn powered!!. -Fi Dard :eon. use, ere. 

3 -VALVE AUDIO 
AEFLIFIER H A34 111K II 
Designed for HI -FI reproduc- 
tion of teeolle, AC- Maine 
operation. Ready built on 
plated heavy gange metal 
Chassis', sine 75 "w. in 4"d. x ll b. Ireorvorotea R(tCB3r 
EIA1, ERliO cairns, Heavy 
duty, double wound mains 
I relirmrmer and output trans- 
former matched for 3 Ohm 

upraise,. Separate volume control and new with improved 
wide range tone controls giving bozo and treble lilt and 
cut. Negative feedback line. Output 41 watt. Front 
panel can be detached and leads extended for remote 
meantime or controls. Complete with knobs, valve., ate-, 
wired and teated for only 1500. P. 0 P. 4Sp. 

ESL "FOUR" AMPLIFIER KIT. Similar in appearance 
lo EA34 above bist employe entirely dBerent and 
advanced tircilitri'. Complete sell of pitta. etc 144Iß 
P. A P. 4Sp. 

10114 WATT HI -PI 
AMPLIFIER KIT 
A stylishly dnlehet 
monaural atnph0er 
with an output of 
14 watts from 2 

ELB4a in pooh -pull. 
Super feProduttio,n 
Of 66th muslo and 
airmen. with negli- 
giblebum. Separate 
binge ter u11k, and 
gram allow recorde 
R11ó annotlneemente 
Go follow mesh other. 
Folly rhmuded eeetiOn wound olttPUt transformer Le 

match 3 -11 II speaker and 2 independent volume controls, 
and separate base and treble controle are provided 
giving good 11R and cut. Valve line-up 2 EL Ris, ECCBS, 

EPOS and END) rectifier. Simple lnnittetion booklet 
15p + SAE (Free with porte)' All partt told separeulf. 
ONLY 00-80 P. e P. 59p. Also available ready Milk and 
tested 11276 P. A P. 70p. 

HI-Fl STEREO HEADPHONES 
Adluatable headband with comfortable freeman, sar- 
rntNs. Wired and detect with standard stereo 1 i lick 
plug. Frequency response 30- 16,00014a- Matching 
furpedenee t -10 Ohms. Easily converted for Mono. 
PRICE 6314, P. A P. 25p. 

rPRICES INCLUDE VAT at 8% 

Open 9.30 -5.30 Mendny to H A R V E R S O N SURPLUS CO. LTD. (Please write clearly) 
Friday. ?.30 -3 SnturdaP 

Chilled Wednesday. (Dent. P. W.) vow]) 
NOTE: P. dl P. CHARGES 

ONLY. i70 HIGH ST., MERTON, LONDON, S.iN.l9 Tel.: 01 -540 3985 P. 
P. 

ON 
OVERSEAS ORDER, 

A law minute. from S'.aea WfmA a SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA. 
don Tube Alamo. 

757 
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HUGE DISCOUNTS 
ON LEADING ALL RSC PRICES INCLUDE VAT 
BRAND HI -FI LOW DEPOSIT CREDIT TERMS 
'Full labour and material guarantees for 12 months 

List rice RSC PriCe 
WHARFEDALE DENTON £42.P31 Pr, 429 95 
WHARFEDALE LINTON £52.39 Pr. 438.95 
LEAK 250 SPEAKERS {65.48 Pr. 442.00 
LINEAR 202 AMPLIFIER £39.23 424.95 
ROTEL RT222 AM/FM Tuner £50.57 438.95 
ROTEL RT322 £73.16 £53.50 
ROTEL RXI50 A Tuner /Amp £77.09 454.95 
LEAK 2000 Tuner/Amp £165.70 £ 134.95 
Wharfedale Denton Tun /Amp £93.28 £59.95 
RANK I50a Stereo System £ 137.35 £79.95 
Also Shure Cartridges, Basf Tape, Koss 14 Phones, etc. 

Prices of above correct at Oct 19 1974 

AKAI TAPE UNITS tllslearr. GXC 510D,M£189.90 135.95 
GXC 36D p7,.,í£1 10.72 £72 -50 GXR 82D £122.65 £89.95 
GXC 38 £147.19 £I05-95 4000 DS £130.12 £94.95 
GXC 38D £137.38 £97 -95 4000 DB(DoIby)£I96.27 £139.95 
GXC 46D £157.59 4109 -95 1721 L £118 -58 £84'95 
GXC 401 £186'09 £135'95 CR 8ID {98'10 £69'95 
GXC 7SD £199.90 £142'95 CS33D £105.81 £75'95 
GOLDRING GL72 T)Table & G800 £29.95 (ADDrex, .Oise 146) Carr, 75p 

GOLDRING GL7ST/Tabie & G800 434.95 ( Approx. value OS) Carr. 8áp 

PIONEER PLI2D T /Table on plinth & cover 441.75 List L61.90 
BSR TD8S 8 track player. Special price £14.95 
T ?TABLES with MAGNETIC CARTRIDGE /PLINTH & COVER 

GARRARD 5P25 MK IV with G850 Special Price £19.95 (Carr. LI) 

McDONALD MP60 with G800 or G850 £19 95 (Carr. 41) 

RANK BD2000 Rec. Price £67.27 £48'95(Carr. CI) 

FANE HI -FI LOUDSPEAKERS AT APPROXIMATELY HALF -PRICE 
UNREPEATABLE OFFER BRAND NEW BOXED FULLY GUARANTEED for High- Fidelity NOT Group Disco use 

Available by Mail Order only due to small quantities of some models. SAE for leaflets. Please state impedance required. 
Model Price Model Price Model Price Male' 
303 £2'72 800 £2.50 121110 £3'17 132f111Llt 
006 1261 L001 04.37 121E10T £3.37 198(1OTI.R 
507 £1'08 1002 
508 08 1005 
801 £3 95 1004 
802 03-89 1008 
802T 434E2 IOOILR 
80.5 1326 10001-R 

£4 19 t21111 43.58 138/11 
£305 121 /11T £3.78 138/11LR 
43.50 121/15 a1-61 138/13 

12'93 121 /13LIt £5$3 198/ 13I.[í 
£5.09 138(10 £2.18 128(15 
£4.27 138(LOT £231 138/I5LIt 

Peter 
12'50 
22.05 
03.55 
5387 
£3.83 
44'15 
14.51 
£4.83 

Moo l 

138¡15TI.1L 
101(IOA 
101114 
10]¡'14A 
112/12 

174/HLI 
122110I.It 
12'1)101 

Price 
44 08 
£4.27 
28 84 
48'74 
£5 18 
£5 49 
£803 
1549 

Model 
12'21rOTI.lt 
12211'2 
122112A 
122/12U 
122)12T 
122/14 
122/14 A 
1'2'2/141,11 

P,1ce 
46 36 
£8'75 
47 08 
0888 
87 08 
£3'97 
88 80 
£948 

\le,lel 
IT/MALE 
1'P-`/17 
1921174 
17207T 
122y17Llt 
122/17Ar.P 
152(10 
157(12 

Controls' Bess, Treble, Vol, and Hal. i Transistors plus Diodes. Outnut 
ruling I.H. F.M. Frequency range 20- 20,Mk)c.p,s. Bass Control ± i 2db. 

Trcbic Control a I3db. Selector switch for 

- 
Crystal P.V. or Tape ¡Radio. For speaker 
output impedances of 3 - 15 ohms. For 
standard 200.250e. A.C. mains operation. 
Attractive Black and Silver finished metal 
fascia plate and matching control knobs. 
COMPLETE RIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT nod 

COM1REIIENRri'E 517H1.1 DIAGRAMS e INBT)tUCTIONB 412,95 Corr. 
Or FACTORY BUILT IN TEAK VENEERED CABINET 4-Op 
na llhíslrsted 010-95 Or 'lep. 8212 xrù 8 monthly paymento 4212 (Total £10.08). 

:. r 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Healy canal ruction. LALeaI lash efficiency Cemmle Magnets. 
Pla,ticiee,l Cone surround. 'D" -'T" lndlcare.. Tceeter Cos. 
providing exleoded fregnrncy 

u 
range up to 12,000 c.p.a. 

Jawed:out 3 or 0 -16 ohms. PLEASE STATE CHOICE. 
Exerptfonol perlormnncn nt low cosi. 

RF808T 8' 10W 1055 HF120L) 12' 15W 46.50 
EFI O2D 10 IOW 8350 RF126 12' 16W 47.05 
RP120 -12 16W 46.05 HFI26D 12 l6W £030 

AUDIO FIDELITY MODEL 80 HI -FI SPEAKER 
.A tall range 610. 10 watt unit for excellent ,blind Quoins, In MAPAblc 
epclosure- Cant slimed* Roll P. V.C. cone aurreunE and long throw voice 
toll lo noble./ very low fundamental resonance of 30 c.p... Tx betel- 

e is 8I1 ed to extend high Oeta re.pooee. Frequency rang. 25 Hr to 
10 KHz. Gais, I0.000. Jmpcdtoc.8 -1512. 

$3 -SD ea. £7.98 r 
MODEL 83 8" 16w- with parasitic Tweeter. 

10.95 Reep0nse 25 Hz to 10 IC Ho. Orman 13.090Imp 3 -1513. or. £6.99 ra. 

HI -FI 8" x 5" 7 watt SPEAKERS 
with parasitic Tweeter 8 ohm imp. Post sod pacbing 20p £1'25 

PrlOe 
49-52 

£1028 
410.59 
41039 
41098 
411.31 
2028 

210 94 

Model 
152/12A 
152/14 
152117 
153 

HI -FI SPEAKER ENCLOSURES Trak seiieer Cper 
euearr50.0 . 81 ces allpros. 

MEO 13 x 9k x 6 }in, 03.951 
110111 cut for sin. sneaker 1E8 I6 x 1 I x 9íL1. 44-95J 

SE 10 25 x 15 x gin. Cut for 10in. and Tweeter Cß-95 
SE 1225 x 16 x 9in. Cut for Ilin. and Tweeter C8 -9S 

Price 
£11.33 
412 99 
£1408 
817.48 

111110Wm. 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matched thin, 11.000 Gauss 15 halt 15 ohm 
high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range f6, O Carr. 
ensure surprisingly realistic reproduction. 45p 

01. OR SENIOR i5 WATI' INCLUDING {8.50 Carr. 
HF126 15.000 GAUSS SPEAKER 50» 

R.S.C. TA6 6 Watt HI -FI AMPLIFIER 
200.250x. AC mains operate&, Response 32- 20.000 o.p.a. 2,111. 

lOep D krate osa and Treble gill and cul' COnteols. v Input snekete for 0 0_ 0l- 
Di the Grath, Radio ur Tape. Input *elector snitch. Output for 
3 -15 o]lm spirt. 81ex, enleallvity 3111V. 0/P rats) 1.If. i0.11. Enclosed COOmelled care 
01 x 21 s 511í. Silver finish tank 103 e 511tí c..,,, FACTORY BUILT 
Complete kit. siting diagrams sod inslroetions. 47'95 40f' L10.95 

R.S.C. TAI2 MKIII 6.5 +6.5 WATT STEREO AMPLIFIER 
F211y Trant,etorlae,l. RI -Fl n/p of 8.5 eOLta Per channe). OOtlntlim pc.tormnnce with auy 
eryatal sr ceramic P.U. Cartridge, ILr,lLe Tuner, Tape Re.:. etc. Input 8.1. Snitch, lt.tes, 
Treble, Vol.& Bal. Controls. COMPLETE KIT OF FARTS WITH FULL £IZ95Carr, WIRING DIAGRAMS Be INSTRUCTIONS 40v. 
Finery built with Or in Teak 1aí£1. 12.50 a 8 rattily 53,111e 
12 urine guarantee f 16,61 Veneer hoddno 1.11 9.55 42.50 ['Fetal £22.60). -,,/ AUDIO FIDELITY FR1 SPEAKER KIT 

ResInnee 30Hz151illz. Raring 15 wette in sealed cabinet. 
Imp. 8.15 ohn0. 8" Baoa Duit wait P.V.C. Cone 5urrOmrd 
fur oar& loin reeonauet. fressure Tweeter. Printed Cirnuit. 
[plwtll. c /C'ayacitlre CYnwOVtr. Damping lairs- 95 
Haterinl, Oelelv8. Tersminal pasty- Trü 1 VV *7J 

SPECIAL OFFER £14.99 Pair 6y' Corn }let- 

R.S.C. M1í111 SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 
BUILD Alti AMPLIFIER wOR17f APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING CABINET 
Only high grade cOmpOnents by leading manufacturers 

Push Button Selector Switching For Magnetic or 
Jack Socket for Headphones Ceramic Pick -Ups 
Noon Indicator regardless of Price. 
Satin Silver Finish Metal Fascia Output (per chan- 
Solid State CirCuitry nel) 15 watts RMS 

s Twenty Silicon Transistors into 8,Q. Fre- 
Four Diodes. Four Rectifiers qucncy Response 

Send S.A.E. for 7 Hz to 70 KHz 
full descriptive leaflet. I} all. 

COMPLETE KIT 
(less cabinet). (Bnn,5o 
Carr. abin 

tTül_e22 Cabinet if req. 
104.90 extra. 
ksar,,, hied v,,lt ìn calslnet £42 -56 

`YORK' HIGH -FIDELITY 3 SPEAKER SYSTEM * Moderate size only 25 X14 x 10in. approx. 
7k Response 30-20.000 c.o.s. Impedance 15 ohms 
Performance comparable with COMPLETE KIT 
Units at twice the+ cost £25 95 75p 
Deposit £4.71 äm 18 '00ä2v paynrenle £3.12 (Total 82987) 
Cbneleta of Ill 12in. 150 Tissa unit with cast charla. Roll 
rubber cone $lit 5lrar Sr l ultra low resonance. IS) 3 ay 
quarter section buries 0,0wacer avalai,,. 18) 8 s SII,. high 
lila middle range speaker. (4) DOUX Preeanre Tweeter. 
15) Quantity nconat:e damping material. (0) ltaatlsseíe Teak ten /ere. 
cabinet. 1.7) C;ecnit and 11111 inetSLC[1oo?. 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS ;OILYGUARANTEED. 
Impregnated and IaterloOred Wbere necessary. 

MIDGET CLAMPED TYPE 71 a 2i g2ä0. 
R150 

260 -0 -2 s0r 0081.0 6.91 Ca .. .. 51.80 

FULLY SHROUDED UPRIGHT MOUNTING 
250.0.250c. 60 iiA. G Sr. 2a., 0-5.6 Sr. 2a. £225 
250 -0.250x. 102615. 6-ay. 4n., 0 -6.6 3v. 3... 03 -75 
300-0 -300e. 1001nÁ, 6-2e. 4,a. 0-15.6.3v. 3a. £3.75 
300.0.300v. 1301nÁ, 6.3e. 4a. cit.. 6.3v. la. 

Fe" Mnllard a LO .tnptlflcr £4.50 
330- 0.350e. 100m:í, 0 -3. -. 4n., 0 ó.6.3v. 3a. 13.75 
350.0.350/. 130mä. 63v, dab, 0 -á 6.90 ba. 84.50 
420 -0. 420e. t00mA, 6.3v. 4a.. c.t., 5r. 3a. 08.50 
425.0 -426x. 2001n A. 6.3,. W. Tethee Sc. 3s. 18 -70 
40043-860e. 250mÁ, GJv. 4.,. c.t., 5, 3a. 09.06 

TOP SHROUDED DROP -THRO' TYPE 
250.0.210c. 700A, 6.3a. 2a., 5 -5.6 Sc. La. £2 -25 
250- 0-2.50 r. 100mA. 6.3 v. 3.5a. 8255 
250.8.250r. 100m A, 6'3Y. 2a., 6.3v. la, £2.75 
350- 0 -330v. BOmA, 6 3v. 2a., 0 -3.6 3v. 23. £2.75 
700.0 -250v. 100mA, 0.3v. 4:.., 0.6- 6.3,. Sa. 83:5 
300 -0 -300, 100mA. G -3,. 4a., 0.5-G 3v. 3a. £3.75 
200- 0.300r. 1S0InA, 6.3x. aa., c.t. 63v. la. 

Suitable for Malian! 610 .lrmlider. 84.50 
350 -0.350x. IOOniA, 6 3a. 4a., 05 -6.3x, 3a. £8.75 
350.0.350,'. 130mA. 5 3r. 4a., 05.6 le. 3a. £450 
FILAMENT or TRANSISTOR POWER PACK 
Tr PI'S -3.' I-5a.73p: 6.3x. 2a. 86PLA- 3v.3s.£1 45p; 
6 -Sr. 64. £2 25: 12e. 13. 80o: 12v. 3a. or 24, 
1.aa I2 25; 09 -)8v lia £1.95: 0.12.26.12/ 20£2.75. 

CHARGER TRANSFORMERS 0.9 -15x. 11a. 11 i75. 
21s. L195; 3..12.60 :51.í2A5, ón.£2.75; 4s.23.50 
AUTO (lisp UP11lep DOWN) TRANSFORMERS 
011011.101-. 200- 230 -2501'. 50-80 watts £2.50. 
150 wette, 5450 256 watts 55 -50: 500 watts 5850 

OUTPUT TRANSFORMERS 
l'uah1'u1l S watt. ELSA Is 3 11 or 15 £2 .. L1 -45 
Puelr1'ull PO watts 816, 3.5- 81511 .. 22.25 
Firth -Pull EL64 to 3 or 15 t1 10 -12 watts.. £225 
Push-Poll Ultra Linear for Millard 510, etc. £3.75 
PuahPull 15.18 watts, sectionally wound 

011, RUG, eta., for 3 Or LI 11 13.20 
l'uebPull 20 matt higl, quality seetleoelly 

wound ELSA, GI.G, KT 3e etc. to 3 or 1511 £5.50 

SELENIUM 
RECTIFIERS 

F. W.IDridgedl 
All 6/12v- D.C. 
On'puL. 310a .1.L'. 

input 16, 
le. 363. 2s.4gp. 
3a, 65p ea, $lp, 

6u. 97p. 

L.F. CHORES 
15nrn4. 71ufl. 250 
21 41.10: 100aiA. 
10E1 200 0 050: 
60nr:5, 1011, 400 
1? 350. 
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I 

Iwatt° STEM 
50 WATT 50 WATT f 
SPEAKER SPEAKER 

TWIN TURNTABLE 
iiSS 

WITH PRE -AMP. 
and POWER AMPLIFIER 

Complete 
with lid 

HEADPHONES 
MICROPHONE 

I 

II 

II payments of £7.87 (Total £16948). 
11 

, 

Units listed below 
(a) DISCOMASTER TWIN 
TURNTABLE CONSOLE with 
integral 100W amplifier 
(b) PAIR OF HI -FI HEAD- 

PHONES 
(c) MATCHING DYNAMIC 
' MIKE'(attached toil' phone) 
(d) PAIR SO WATT SPEAKERS 

Black Rexine covered 
Cabinets Size approx. 

18" x) 6 "x3 "£149.95 (a)(b)(c)& 
(d) Carr. E3.00 

DEP. E19.95 & 19 fortnightly. 

Íi 

I I 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE 
Garrard 8P2ó or McDonald MP60 turntables. Sonotone or Acos cartridges with /99.95 
diamond styli. Facilities as TDI Console but with built -in 100 watt Power Am 
Willer, complete with 111. Or Deposit £1148 and 18 fortnightly payments 2674 Carr. £2.50 
(Total 811480) 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Rexine and vynalr AND PUBLIC ADDRESS 

TYPE CI32 30 -40 WATTS Fitted two TYPE C8/70 70 WATTS. Fitted three 
12" 25 watt Highly sensitive high flux 

exceptionally efficient, low feedback howl char- speakers with high power voice coils. 
acteriatic high flux 13' x 8.20 watt E 19.95 Sloe approx. 54"x 14" x 11 ". Dep. £5'11 & 
speakers. Terns: Dep. 2896 and 8 8 mthly pymts. 2611 E39.95 mthly payments 1217 (Total 125.31) Carr. 65p. (Total 24699) Carr, SIP 

ALL RSC PRICES INCLUDE VAT 
INTEREST CHARGES 
REFUNDED on Credit 

Purchases settled in 3 months 

MINSTREL 8W GUITAR AMP. 
Incorporating Tremolo and 13" x 8" or 10" Speaker. Output 
8 watts R.M.A. Continuous. 3 Jack Inputs for Microphone and 
Instrument. Mains Neon Controls: Volume, Tone, Tremolo 
Speed Tremolo Intensity. £19.95 Spans: Deposit n and 8 monthly 
payments 1267 (Total 12676) Cart. free 

FAL MAESTRO ANDS "LDOUDSPEAKER R 

For Lead Guitar, Mc, Gram, Radio. Tape (Not for use with Base instruments) 
Inc. 3 Inputs and 2 vol controls plus Treble & Bass, TREMOLO with associated 
controls. Attractively finished in black with silverfinished iaecia. Compact rixe. 
Fitted carrying handle. 
Terms: Deposit 1659 and 8 monthly 
payments 2659 (Total £50811 £43.74 
Also ROC PHANTOM '50' Rating 50w L49-95 Carr. 1160 

Carriage tree 

FANE 
CRESCENDO 

SPEAKERS 
Full range 
available at all 

BRANCHES 

FAL PHASE 50 Mk. Ill AMPLIFIER 50 WATT 
Solid state. 4 Separately controlled Inputs Plus master vol. control. 
Ind. Bass and Treble Controls. Protective Circuitry against serious 
output overloading. Output for Speaker /s 8 to 16 ohms. Size 17" x 
7" x 74 ". 200 -250v. A.C. nains. Output 60 watt, 
m £43.95 tousle rating. Or deposit 1675 & 8 moatbly 
payments 2675. Total 251.75. Carr. Free 

TDI DISCO 
CONSOLE 

Incorporating twin Garrard SP25 
or BO MP80 type turntables and 
Sonotone or Acos Cartrldles with 
diamond stylü. Separate Vol. con- 
trols for each turntable. Also 
MONITORING FACILITIES, plus 
Treble and Bass Controls. Separate 
input for 'mike' with oi. control 
switch. Black Vynide covered 
Cabinet with see 
Illustra tion op le ft. 

£75n00 Or Dep. 29.00 and 
18 fortnightly pymis. 
2422 (Total 28498) Parr. £1.50 

FANE ULTRAHIGH POWER LOUDSPEAKERS 

I 

V'' 1ifi - 

.Cl power rating. are R.M.B. continuous. 8 YEARS' GUARANTEE 
High flux ceramic assorts. ALL CAR RIA(tE FREE. 

'POP' 100 'POP' 60 'POP' 50 
18" 100 Watt 15" 60 Watt 12" 50 Watt 

Ix 14.000 guns, 14.000 setts. 13,000 gauss 
ó/Ë29.95 

E1ó 95 
15" í12.95 

hey: 2880 and 9 Dep. 22.17 and s 113.90 & 8 mthly 
',Ably payments monthly payments. pymt, £3.16 Total 

1880 (Total 234201 - 22.17 (Total 219.68) 229-18 
PAIR 

FOR BASS GUITAR, ELECT. ORGAN, ETC. 
SUITABLE 

ALL PURPOSES 

Terms for paire Dep, 

FANE POP '55' PH50 Power Tweeter 
12" 80 watt 13000 38w when rased with 
gain 8.15n £15.99 roe. filter pro v1.1.25.95 

improved vocal round 

FANE SPEAKERS 'POP' 25/2 12 in. 30 WATT 
Dual Cone 15 n (for uses 

£895 
CREDIT TERMS (PAIRS 

other than 8611 Guitar or `j J( {9 OILY( Dep. 2980 s e 

Electronic Organ). Carr. free "'they Mats. 2280 
(Total 221.20). 

GROUP EQUIPMENT PACKAGE OFFERS 
F.A.L. PHASE 50 SUC. III AMPLIFIER 648.95 PACKAGE PRICE 
PR. PANE POP 86/8 80W L /SPEAHERS 117.00 
Term.: Deposit /7.35 and 8 monthly !61.86 £140 £56.95 cart 
payment. of 1736 (Total 668.16) 
F.A.L. PHASE 60 ME.HI AMPLIFIER 
PR. PANE POP 50 L /SPEAKERS 
Term.: Depoalt 622.00 and 12 monthly 
payment. of 1410 (Total 672.401 

F.A.L. PHASE 60 AMPLIFIER 
PAIR L12 /20 SPICKS (1n Cabinets) 
Terms: Deposit 122.00 and 12 n onthh 
payment. 1410 (Total 272.40) 

143.95 PACKAGE l'RICE 
125.90 care. 
169.85 £63.95 £140 

14895 PACKAGE PRICE 
12510 

£63.95,.00 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISTI 
L125 50 WATT Fitted pair of 12" 50 

£43.00 watt high flux speakers for conservative 
rating. Impedance 8 -1S ohms. Carr. £1.50 
Or deposit 2611 and 8 monthly payee. of 2611. Total 24699 
L12 /250 12" 26 WATT 13,000 L12/10 10-16 Watt Veneered 
lines 16 ohms Terms for Pairs. cabinet 12" unit 8.15 ohm. s7,95 5 Dep 6882 a 8 £12.95 Approx. 14" x 14" x 0 ". 
mthly pymte 1312 Carr. 85p. Terms for Pairs. Dep. 1215 & 
(Total 112988) Carr. 56p. 8 ',dilly pymts 1205 (Total 11845). 

REGENT 50X 50 WATT AMP. 
A powerful high quality unit for lead, 
rhythm guitar, vocalists, gram, radio, tape. - 150w Peak 0/P rating, Not for Base Guitar. 
*Two Fane heavy duty high flux 12in. epkrs. 

Four Jack inputs and two- Volume 
Controls for instant use of up to four pick -ups 
or "mike, ". Bass and Treble controls. 
Send B.A.E. for leaflet. Credit Terms. 
Deposit 2798. & 18 fortnightly 
payments of 2889 (Total 179.80). £69.95 Carr. £260 
REGENT 60E for Base Guitar and 
general purposes. Or Dep. 2918 & 
18 fortnightly payments 2459. £79,95 
(Total 29110). Cart. 22.50 

II iu614 IIIii11)I ' 

!ÿe4iiMe 

GP30 AMPLIFIER 'COMPLETE 
£99g95 

For Guitar, Vocal or 
Instrumental Group PULSAR 
A 4 Input, 2 vol. control Hi -F1 
30 watt unit with Separate Base 
and Treble controls. Current 
valves. Peak output rating 

k - Strong Rexine covered cabinet with 
handles. Attractive black /silver P.V.C. fascia. Neon Indicator. 
For 200.260v. A.C. mains. For 3 or 16 ohm 
speakers. Send B.A.E. for leaflet. 
Terms: Deposit £5.58 and 8E29.9 5 
monthly payments of £3.58 
(Total £34.22). Carr. 75p 

'SOUND TO LITE' SYSTEM 
Ternis: Deposit £11'40 and I M tortnl ghtly 
payments £5.74. 
(Total Credit Price £11480). Saper AL Unit, 
1000 watt per channel. Manual override buttons, 
2 spothanks with 6 bulbs (3 sep. colours) 5 yd 
ami 10 yd leads, fitted plugs. Cults sold sep. 

DISCO LIGHTING 

NEW BRANCHES AT 

BOLTON, COVENTRY 

DONCASTER, PRESTON 

and STOCKPORT 

R.S.C. BRANCHES OPERATE A 5 -DAY WEEK 
OPEN ALL DAY SATURDAY 

B RADFORD 10 North Parade (Closed Wed.). Tel. 25349 
B OLTON 23 DeansSate. (Closed Wed.). Tel. 33512 
B IRMINGHAM 30/31 Great Western Arcade. 

Tel. 021 -236 127g (Closed Wed.). 
COVENTRY 17 Shelton Square, The Precinct. 

Tel. 25983 
DERBY 97 St. Peter's Street. (Closed Wed.). Tel, 41361 
DARLINGTON 1g Northgate (Closed Wed.). 

Tel. 66043 

AT KEEN 
PRICES 

FAL DISCO PRE -AMPLIFIER T /Table mixing inputs. 
Headphone Monitoring. 

Mic Jack & Tape inputs. Independent Vol. Control Std. 1 8 50 
200150v A.C. Mains operation aTi v 

IsllilYalrtnsi` ar 
Barclaycard 
and Access 
accepted 

All items subject to availability. 
Prices correc at 14.10.74 E. & O.E. 

HI -FI CENTRES LTD. 
DONCASTER 3 Queensgate, Waterdal Centre. 
EDINBURGH (Closed Thor,). Tel. 63069 

101 Lothian Rd. (Closed Wed.). Tel. 229 9501 

GLASGOW 326 Argyle St. (Closed Tues.). 
Tel. 248 4158 

HULL 7 Whltefrlargate (Closed Thur,.). Tel. 20505 

LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 

LEEDS 5 -7 County (Mecca) Arcade, BrI00ate 
(Closed Wed.). Tel. 28252 

LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 

LONDON 238 Edgware Road, W.2. (Closed Thurs.). 
Tel. 723 1629 

TITAN IBC 100W SPEAKERS 
15 chills (LiCast 

rr. 
£375p 3) £25.95 

MAIL ORDERS & EXPORT ENQUIRIES TO:- 
AUDIO HOUSE. HENCONNER LANE, LEEDS. 18. 
Tat: Podsq (09785) 77661. 
MAIL ORDER MUST NOT BE SENT TO SHOPS 
TERMS C.W.O. or 0.0.D. No O.O.D. under 61. 
POSTAGE 40p PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. 

B.A.E. PLEASE WITH ENQUIRIES. 

MANCHESTER 60A Oldham Street (Closed Wed.). 
MIDDLESBROUGH Tel. 236 2778 

106 Newport Road (Closed Wed.). Tel. 47096 
NEWCASTLE UPON TYNE 24 Newgate Shopping 

Centre (Closed Wed.). Tel. 21469 

NOTTINGHAM 10 /I9A Market Street 
PRESTON (Closed Thurs.). Tel. 48068 

41 Frlargate Welk. St. Georges ShoPpg Prec. Tel. 51979 

SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 
STOCKPORT (Closed Thurs.). Te1.20716 

8 Little Underbank (Closed Thurs.). Tel. 480 -0777 

SUNDERLAND 5 Market Sq. (Closed Wed). Tal. 70573 
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PARTRIDGE UNWRAP THEIR 
SUPER PACKAGE 

COMPLETECOMMUNICATION STATION _BOATING- ETC.AMPING 

THE TREND LEADER, TRIO'S LATEST QR686 SOLID STATE GEN. COVERAGE RECEIVER £139.62 del. FREE (our risk), with 
FREE MATCHING HEADPHONES -OR- COMPLETE STATION. On the air in seconds from ANY LOCATION -DEL. FREE 
(our risk) £157.58. 

THE SUPER PARTRIDGE PACKAGE comprises- 
QR666 Receiver, 170 kHz -30 MHz, ALL BANDS, ALL MODES, AM, SSB, CW (opt. FM) for Mains, Batteries, DC ext. supply. 
A TRULY BEAUTIFUL RECEIVER -EXTENDED BANDSPREAD -NO THERMAL DRIFT -MECH. AND CERAMIC FILTER - 
DUAL GATE MOSFETS. SINGLE AND DOUBLE CONVERSION -AND SO SIMPLE AND PLEASANT TO OPERATE. 
FREE MATCHING HEADPHONES, lightweight, comfortable, hygienic. 
World Record ALL BAND patented VFA aerial in beautiful gold stove enamel, hammer finish (7ft. 61n. long). 
Made to match, the QR666, the JOYMATCH 111B A.T.U. (also gold stove enamel). 
All necessary cables. THE COMPLETE RADIO STATION FOR ANY LOCATION. 

JOYSTICK VFA + JOY MATCH 111B (SYSTEM "A ") for modern communications receivers £2958 del. 
JOYSTICK VFA + JOY MATCH LO -Z500, with RF meter, transmitting 500W. PEP (SYSTEM "H ") £36.27 
JOYSTICK VFA + JOYMATCH LO -Z500X With no RF meter, transmitting 500w. PEP (SYSTEM "J ") 

£3359 del. 
JOYMATCH tuned AERIAL SYSTEM for ANY MW and SW communications or Solid State receiver .. £5.87 del. 
JOYMATCH Artificial Earth for MW and SW, as used on North Sea Oil Rigs .. .. £5.87 del. 
Communications HEADPHONES, 8 ohm. Suitable most modern comm. receivers .. 
VALVES: Complete replacement set for 9R59DS and 9R59DE 
AERIAL WIRE, heavy duty 16 SWG enamelled aluminium. Per 10 metres .. 

Send 4tp stamp for complete details of PARTRIDGE PRODUCTS AND TRIO QR666. 

BOX 5 

RRTR/DG 
OSTq/QS NT E/$[111f7 

LW" LED 

G3CED - G3VFA 
FOR EXPERT ADVICE AND INFORMATION 
Telephone: 0843 62535 or 62839 
evenings and weekends 

£3.39 
£4.75 
£0.59 

-7 Become a 
® I radio amateur. 
1,.) Learn how to become a radio- 

amateur in contact with the whole 
world. We give skilled preparation 
for the G.P.O. licence. 
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Brochure, without obligation to: ' 
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept., , 
P.O. Box 156, Jersey, Channel Islands. , 
NAME w.6.1241 
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I 

I 

C. T. E L E C T R 0 N 
. 

NOW AT 267 

to have greater stocke than we already have. Having N M. components under On roof will now 

C s 
New open -op a new 

needier 

eSN stop pando.. 1e end will enable us 

guarantee you aPeedlar seavke on Me cTb... and on IM mall ord. side. We have n enormous 
ang. of corn b oho.. from. 0 you an having probk ma getting your components then 

come ong. We are open Irony 0.30 .m. through 110 0.0 p.m. Monday to Saturday. The neere Il 
underground N Chl.wkk Park. and than are no parking raSUktlOn.. 

& 270 ACTON LANE, LONDON W4 5DG 

AC107 3Sp 
AC1 250 
AC1213 250 

AC127 
270 

P 
AC176 27p 
ACO17 30p 
ÁC018 30p 
ACO19 30p 
ACO20 250 
ACY39 S !0 
ACI21 30p 
AD110 BOP 
ADI49 ISO 
ADIO1 Ido 
AD182 a0p 
AF111 25P 
ÁF115 25P 
AFI16 2.3 
AF117 25p 
ÁF118 SOP 
AF172 30p 
ASV28 300 
ASZ21 NP 
5A102 33p 

BÁ112 Np 
BA111 11p 
BA156 1511 

BC107 11p 
BC," .6 130109 
BC147 12p 
130Hß 12p 
BC149 12p 
BC153 150 
BC157 14 
BC159 SSp 
BC159 15p 
BC169C 160 

14 
BC183 14 
BC184 14p 
BC212 14 
BC213 14p 
BC214 Ifis 
BC238 12p 
BC239 120 

BCY30 
BC031 SSp 
BCY32 45p 
BCY33 SSp 
BCY34 10p 
song 16p 
BCY39 [100 
BCY55 21.80 
BCY70 top 
BCY71 

259 
00121 ?Sp 

BD12+ 10p 
$2123 lop 

BD131 fop 
BD132 75p 
130153 75p 
80156 ?Sp 
BOTH 21.40 
13017 21.60 
BO019 21.05 
BF152 20p 
BF194 lO p 
13x95 30p 
B FX29 30p 
BFXN 3. 
BFX85 30p 
BFX86 30p 
BFX88 30p 
BFY1O Sop 
BFVN NO 
BFV50 2O, 
BF051 2 
BF052 2 P 
BF053 25p 

BFVN Np 
BSW63 gyp 
muss 10p 
C5095Á 12p 
0111 
G28 I0p 
00100 15p 
80126 20p 
130127 20p 
80161 Hp 
1$103 15p 
IS103 20p 

SEMICONDUCTORS 
MJ340 SSp 
MJ481 660 
MJ2801 [1.25 
MJ2901 2220 
MJE340 NP 
MJE370 
MJE371 Np 
MJE520 15p 
MJE29552/9S 
MJE3055 ISp 
MM1813 OP 
MM1712 Up 
MPF102 45p 
MPF103 
(205457) 35p 
MPF104 
(205+58) 35p 
MPF105 
(2N5459) Np 
MPS000 35p 
MPSA16 Mp 
MP$A5o 35p 
MPSUO6 /Sp 
MPSUN 35p 
NKT135 35p 
NKT222 2. 
5KT401 15p 
NKT401 Np 
NKT773 30p 
NKT774 25p 
GAS 30p 
0010 20p 
0047 1/p 
0470 12p 
0A79 120 
OA81 10p 
0090 10p 
0091 10p 
00200 10p 
0Á202 
00210 35p 
00211 Mp 
OCHS Np 
0C19 Hp 
0C22 55p 
0C26 65p 
0C3e 65p 
OC30 OOP 

0C313 Hp 
0C42 ap 
0041 20p 
0C45 20p 
OC70 lip 
0071 1 

0072 
0075 25p 
OCIO 25p 
OC77 Np 
0081 20p 
0083 2Sp 
0084 25p 
OC139 30p 
OC140 30p 
OC170 25p 
OC171 NP 
0C200 Sap 
0C201 Np 
0C202 75p 
TIP29A tap 
TIP30A Np 
TIP31A 12p 
TIP33A /0p 
TIP33A 21.55 
TIP34A 2155 
TIP35A 23 -35 
TIP36A 2311 
TIP41A 75p 

TIP3OB Np 
TIP42A 

TIP30B NP 
TIP35B /Op 
TIP32B Up 
TIP336 21.12 
TIP358 2144 
TIP35B 22.01 
TIP36B C2N 
TIP41B 63p 
TIP128 Np 
TIP29C 71p 
TIP30C 71p 
TIP31C 16p 
TIP32C 21.05 
TIP33C 21.30 
TIP3511 21.10 
TIP35C 1340 
71P3ß0 21.10 

TIPC Sop 
TIPI2C 21.10 
TI$50 Np 
ZTX107 15p 
ZTX300 tSp 

ZTXN7 20 p 
ZTX504 50p 
ZTX531 Np 
ZTX550 2 

N659 Ip 
0914 Ip 
5916 IP 
54001 Ip 
N4002 OP 
N4003 Op 
54001 12p 
04005 120 
04006 15p 
114001 tip 
54144 10 
25696 25p 
2N697 N p 
25706 320 
25706 120 
219706A 160 
2N700 15p 
25930 no 
201132 25p 
2.1302 1Op 
251303 2O, 
251304 2áp 
251305 25p 
2N1306 259 
201307 259 

201308 250 
201309 25p 
251613 26p 
251711 200 
202117 /Op 
252160 16p 
202217 25p 
202218 25p 
252219 259 
2N2222 200 
2N22220 25p 
252398 70p 
2N261g 50p 

2 [1.51 202546 

202905 25p 
202096 25p 
202967 259 
2N2p28 12p 
2N3053 
203054 1SMpp 

203055 50 

203232 71O 
2.3525 160 
203702 Up 
203703 120 
203704 12p 
203705 12p 
2N3700 1 

2N3707 12p 
2N3708 12 
203709 12p 
2113771 22.70 
2N3772 42.75 
2N3773 [215 
253619 65p 
253820 ISP 
20313.8 1S9 
2193904 22p 
2N3905 2S9 
254058 lop 
204059 12p 
2.4080 12p 
254061 12p 
254128 17p 
254286 15 
204287 15p 
254288 150 
251289 15p 
2114290 110 
254444 [1.00 
204871 350 
201920 BOP 
255191 Np 
255194 21.1p 
10860 N 
40361 Np 
40362 55p 

S.C.R.6 
CRSI /05 40p 
CR51 /10 56p 
CRS1/20 SO P 
CRS1 /40 ... 6Sp 
CRSI /60 N p 
g. 
CRS3/20 .... .. (2P 
CR33/40 . Np 
CRSI /400 . 01.00 
CRS76 /100 .. 15p 
CR318/200 90p 
CRS18 /800 21.60 
01068 45 
camp ?Op p 
.0669 90p 
TIC44 3Sp 
2N4444 21 -90 
BT10 /5004 R . 90p 

TRIACS 
TXL228B 8A 400V BSP .0 SC400 [18 
SC40E 21S5 
SC45D " "' "" 01'10 

SC5OD [2.42 
SCSOE C2.7Q 
DIAC 25p P 

w +SPECIAL OFFERfe u 

MINIATURE MAINSTRAHSFORMER.PRI 

S210 

lnchy 
lb 

V . So E C. 
1 6 

1 20x 
lo, 

1m00m M Á 
F 

MC . n53mul , 

m 
H 

mi. losp. 100-sap e. 1.000 -OOP ea. 
10.000 -46p a. 

3 CORE PVC INSULATED MAINS CABLE. 

M. t000tn O]O.3to -0gom- [23O,Pnce 
1po- 

0 17mfd. NV MYLAR FILM CAPACITOR 
Size 110 x 0 %in 0 .51. P C Mount 
Prica xeNOI4 
2NV. A.C. SOLENOID. D. Rsysnibh opsra- 
non. Inn coil Sin aPProv 21 1f x tom 
Np eat. 
30 unmarked OC71 Innaulor 21 00 
25 UNMARKED 950V. Meade. 7V 
5 1V. MA i 5. 9 IV. tOV Meuund end 
tvbd [1 ao 
Plena tats vol.. required 

50 OE DiodOA170quwelent 2100 
TRA0$PORMEO. DOUGLAS PM. 0. 115 
200.220 000 SEC 25-0- 25 -0 -6V. 2fÁ 24.50 

NP'P 
TRANSFORMER 
PRA 0. 115. 180.205.225 215 SEC >5 -0-35. 
I PO to ld - NO. P P 

M 
TRIMMERS 

2YfuEAR CERAMIC UHF 
IMMERS (FRDFEfIDNAI) 

Tyne 
117 0 6-2.2p 0 1 Price top v 
99 05.1 3p t 

QUANTITY DISCOUNTS PLEASE TELE. 
PHONE 
tON F FadMrouy capacitor 5 P 9h O 

Miniature lobular P.0 trimmer. 

6 -300F0 lOP e. 
40 cro V5000 70011 May Mn e. 

203 VOLTAGE REGULATORS 
L005 SV 650mÁ 
1036 12V 500 mÁ 
L037 150 50mÁ 21.60 . 

LINEAR I.C.. 
LM309K 5V. 1A. Volt- 

age Re .. . [210 
LM723C 237V. 150mA 
Voltage Reg.... .. C1iPS 

MFCM00250m. Audio 90p 
TBA8005Watt Audio 0.50 
709C Op Amp D.I L./ 

1099 
BRIDGE RECTIFIERS 
W02 1A 200V 30p 
B0161 1IÁ 200V S7p 

MDA95212 
6A 1000 OOp 

- 45 

7110 Op Amp 8/11 
D.I L.17099 

S59 
748C Op Amp Olt. 750 
7170 Dual Op Amp .. 01.20 
ZN111 Radio I.C. 21.25 
TÁ0100 Radio I C. 

inc. Filter .. . . . [I.90 
CA3014 .. . .. 21.55 
CA3018 .. .. .... MOO 
CA3028 .. ... . 21.20 
CA3036 . .. . [1.00 

CA3044 [25 
CA3075 .. 21.10 

CA30900 ... .. . 04.15 
MC1303L Cj'20 
$N760236W Audio' C 

with circuit . . 0175 

ZENER DIODES 
BZV88 Series 400fnW 
3.3V -33V. 5% .. 11p 
1 SW rang jOP 
IOW ran. / 

p 50 

. t J 

TIL209 NP 
HP5082 ... .. 21p 

MA2082R .. . .250 
L.D.R. 
ORP12 60 

NE555 Timer .. Np VEROBOARD 
00006 

ALUMINIUM BORE IDEAL FOR VEROBOARD WITH BASE 
AND P.K. OCR wa 
AB] f Imp 51' Wide it High Np 
AB9 1 15 NP 
AB9 21 If 500 

ABt01 2j' 2r 
SOP 

l' .4 AB12 P. 
ABt3 2 10p a ÁB11 5' 25 4 
ÁB15 6" 3 21.22 
ÁB16 0 7 3 51'22 
ÁB1] 3 21.0 
ÁB10 i 5' 3' 2130 
ABt9 2' d" 3' 
FOR SOX ET U. SLOPING TOO PANELS IDEAL 
FOR PRE -AMPS, [7C., USING SLIDER CONTROLS 
ÁB20 , Long 9" wide n 95 at beck 62.00 

2' High at front 6' Slope to front 
With P K Sc,.. 

ÁB21 M ebov but 10' lore 22'50 
0022 As above out 12 loop 62.10 

0 1 O23pp 

2f 3{ 320 

3y 3/ 35p Np 
35 5 NP Itp 
17 n 
17 31 21.40 nii 
17 5 [1.44 - 

72p ISO 

DIGITAL INTEGRAL 
S57400 20p 
$07401 Np 
507102 20p 
S57403 20p 
$57405 20p 
$57105 
S57406 3p 
S57407 30p 
501400 20 O 
$0710 asp 
SN7410 23p 
S57411 23p 
SN7412 42p 
$57113 Np 
S57416 30p 
SN7417 30p 
307420 tap 
SN7422 IIp 
SN7423 alp 
$07125 NP 
$07427 42p 

QUANTITY DISCOUNTS 

SN7420 NO 
SN7430 20p 
507132 42p 
S57433 7/P 
$5743] 1Sp 
$57138 1Sp 
$07110 20p 
S5744105 75p 
S117442 75p 00 
557443 [100 
$57115 22.00 
SN7 //6 23.00 
557447 21.75 
SN7450 01 75 
SN7450 20p 
SN7451 20p 
S07453 20p 
SN7454 20p 
557480 20p 
$07170 NP 
SN7472 360 

-12+ 10 %. 

CIRCUITS 
SN7473 aOp 
SNI474 40p 
$071)5 SSp 
SN7 476 45p 
5117481 115 
S071ß1 0lip 
S117482 17p 
S57483 21.00 
5117404 N P 
$0710 ISO 
$07190 lop 
SN7 /91ÁN 21.00 
SN7492 76p 
SN1 /93 Sop 
SN7 494 Np 
SNT495 Np 
S57496 21.00 
SN7497 26.25 
SN74,00 12.50 
$071101 [115 
SN74105 [1'45 
25+ 15 %. 100+ 

$NI1107 SOp 
$07 110 10p 
S57 110 21.00 
507119 2110 
$07121 1 5P 
SN7 122 22.73 
SN7 123 

El $071111 01.00 
S1974145 2150 
957 151 21.10 
SN7 151 [1.10 
SN7 153 
NM 151 [1.55 
$57 155 21.55 
$117 IN 21.55 
SN7 157 2110 
SN7 160 [2.10 
$57 161 [2.10 
$57 162 23.40 
S57 163 23.40 
SN7 181 22 75 
SN71184 21.00 
20 %. 

$011186 2440 
SN74167 25.25 
5071170 11.10 
5074171 22.00 
S574175 21.35 
$574176 [1.60 
5071177 [7 10 
5574180 [1.55 
S574181 21.00 
SN74104 22.00 
$571161 [2.40 
S571185Á 2290 
5574191 01.55 
$574192 [2.00 
$071192 12.00 
SN74193 22.00 
SN74194 22.50 
$074195 21.12 
51971196 21.50 
5574197 21.50 
$071198 2I.00 
SN74198 21.10 

PIN INS TOOL 

SoPO ñi CUTTER 
ER 3N6ó w °n 

100 PINS OS 30p 30p 
500 BINS SS t1.20 [1 20 
500 PINS OS 5120 6120 
Prices Corroct June t2 

NEW SERIES TOR DATA COOKS 
DTA3 USA Bend 7 69 all nor Chat.- 
eHStlh .2021 all nut. bar. 

Z 
Japanese 

se Put. UJ 
3. OT1 Je 2S TnC 

numbers nrtstici 294. 2S0 250 23D numb«. 
0VT Diode. Cornonson Tables 

Trnsiel 5 Euro i. or 0E. 
tnnumbere sic 

6 Ali coma Equivalent Tables .. A books contemn Din conneetlon. and 
mlgonduce'r ook.26 

PRICE. [l t0 per book. N par 6 book. Inc 

T11 VU [211 
The c.... d 10 - 3 0I 0.100% melting d 
Oultabm for u recording hvsl meter or .a power 
VP° Indlcalor nn7len 130 A Inter.' nalabnca: 600 atom. 

ÌO 29mm Dlmnlen: b x x 

ALSO STOCKED 
EIcvolytic Capacitors Mullord. S0rtu. Lorl,n IC 
Poiyetsr. Polyatyrsns Silver Mico CPCltoFo < 
Renton iw -1.. oefontoto carbon. wire ound 
Preset. Rocklineli multlturn Antes Solderm0w Iron.. 
wttches, rotsry. itch 10901. etc Cable. verobord 

V.A.T. 
Unlea. etharwlss htsd ell Dnca are 
EXCLUSIVE of V A T Please an e% 
to all orders ,OSy,. rdn under 
[5 - 20p Over 55 poet free 

AUDIO ACCESSORY SHOP, 17 TURNHAM GREEN TERRACE, CHISWICK, W.4 
MICROPHONES TWEETERS CASSETTES 

PRICES INC VAT PRICES INC VAT PRICES INC VAT 
CTS Cone Tweeter Freq 3000- 15000H2 Cross - CN C90 C120 

CM10 Co.bl Lapel Microphone with Lead and onr Freq 3000HZ It 8 ohms Suitable for BASF LH Np 21.21 21.71 
Plug . . .. . . . Np systems up to 10 watts RMS . L191 MEMOREX 

CM20 General purpose CryatsI Microphone . 21.20 Cu2oio Pressure Unit Type Tweeter Free MR0X2 Oxide Np 21.32 21.71 
CM73 Cry.NI Slick Microphone with Switch 1500- 16000H2 Crossover trap 3000H2 CROX2 2147 [191 - 

Lead and Plug 22.20 Imp 8 ohms Suitable for System. u0 to 20 PHILIPS 15p 21.10 5175 
CO92 Omni Directional Capacitor Microphone watts RMS . .. 2200 OTT Dlacounta 12 -10 %. 24 -15% 36-20% 60-25% 

with built -In Preamplifier. Cable and Wind- CT10/16 AO above but 16 pram.. 220 SPEAKER CLOTH 
Shield 214.00 DT33 Dome Tweeter Freq 2000 -1800042 Cross- Available In Black or Green: Approx 0,410 SOin 

C096 C,dioid Capacitor Microphone as above. over frog 300042 Imp 6 Ohms Suitable for 21.15 yid. 
both types with Switch. both 600 Ohms 211.00 sy.tama up to 40 watts . 25.70 HEADPHONES 

DD1 Cassette Dynamic Microphone with Plugs FF27 Dome Tweeter Freq 2000- 20000H2 Crows- Type H -202 FNtureo Mono /.te,ea twitch. Volume 
for gnel and stop /start. 200 ohms 22 20 over Iraq 3000HZ Imp 8 ohm. Suitable for controls on each channel Freq response 20-20 000Hz 

DDS Electret Paging Microphone. an table .bnd systems up to 30 watts RMS . . LIN Impedance 4-18 ohms 14.N. 
with gooseneck and switch. 600 ohm. . 214.00 FF28 Horn Tweeter Freq 3000- 20000H2 Crows- TEAK VENEERED SPEAKER CABINETS 

DD6 Lather Microphone with WIn4anleld. over freq 3000H2 Imp I ohm. Sultabie for For 8x5in Speaker Size 9r 13, 5t 27N 
Langer Cord. 6 metres Coble. 600 ohms/ systems on to 20 watts RMS 2I20 0,n +Tweeter 75 III 5i 25.10 
soon 211.20 H115 Horn Tweeter Freq 2000 -18000H2 Cros- 13 Bin 105 17 6 25 -75 

DM18HL Dual Impedance Dynamic Microphone over freq 3000.2 Imp 16 ohms Suitable for 13 Bm Tweeter 12 18, 01 27.56 
with desk stand. 600 Ohms /50601 .210.0 systems u0 to 30 watts RMS . 24.00 12in. Tvinter 151 + I1 x at NN 

DM73 Omni Directional Dynamic Microphone HT21 Horn tweeter Freq 2500- 20000H2 Cross- VALVE AMPLIFIERS 
with deep stand. 6 metres Cable and Plug. over freq 3000HZ Imp 8 ohm. Suitable for 
506E1 . 210.00 syatad. up to 40 watts RMS . .. £0.11 

PRICES INC VAT 

DM81 Remote Dynamic Microphone. Cassette MHT10 Horn Tweeter Fre 2000- 18000Hz 
Robust unl s suitable for moll PA/DUCC uses 

type with Plugs 200 ohms . 2110 
g 5 watt inputs. Vol. 

Treble 
Controls 214.51 

9 Crowsore, freq 3p 
to 

Imp 8 ohms Suit- 15 0.R Inputs. Vol. Treble B.. Control. 221.51 
DM82 Remote 

Plug. 
C«4,o,d Microphone ebb for ey.tams up to N watts RMS £4 '05 50 wary inputs. Vol. Treble. Bess Controls [DN 

with Piro 200 ohms [210 
50 wan inputs. Vol, Treble Beam Control. 03.55 

DM94 Omni Directional Dynamic Microphone 
with Sude On Windshield and Switch 5060 O. 50 

150 watt inputs me vl wntrola with 

DM614 Pencil Type Dynamic Microphone with onus tester vol . tri000 bass C7S a0 

Cbls Lavalier Cord and Base 50011 .. 23.20 CROSSOVERS 599 w1í puts each won independent vol. 

PROMS Lavelle, Capacitor Microphone with Tie PRICES INC VAT 
yrabl6 am ssss controls Plus overall mwstsr 

Clip 5.00atr. Coble 800 ohm. 210.00 CN23 2 Way Crossover Network Imp 3 ohms al. control [1210 
PROMIO Omnl Dlnctionat Cpcitar Micro- Crossover 3000H2 Suitable up to 15 wane MICROPHONE MIXERS 

phone with 6 metres Cable 000 ohms 230.00 RMS ... L7 70 PRICES INC VAT 
PROM20 Uni- Directional Capacitor Microphone FF5 3 Way Crossover Network Imp 8 ohms FF1 4 Channel Mono Mixer and Preamplifier 

with 6 metres Cable 600 ohms . 03200 Crossover begs 1000 and 5000H2 Sunable with Individual slide controls Bantry 
PROM25 Capacitor Boom Arm Microphone with up to 25 watts RMS 0.30 operated 221.10 

Arm. two Windshield.. Cable 600 ohms . 03100 FF30 3 Way CroNover Network Imp 6 ohms FF10 7 Channel Stereo Mint .nd Pr..mpinler 
UD5OHL Cerdwid Dual Im pedencs Microphone Crossover freq. 1000 and 5000H2 Suitable with Indivtduel slide control* Battery 

with Switch. 6 metrss Coble and Plug 600 up to 25 watts RMS 29 20 operated 93440 
ohms /500(1 212.00 SN75 2 Wily Crossover Network Imp 8 Ohm. FF11 Stereo Frequency Controller and Pro - 

200C Slim Line Crystal Microphòne with Switch. Crossover 3000H2 Suitable for systems up amplifier. uses five olds controls Battery 
Cable and Connector ... 2210 to 15 watts RMS A460 operated C34.00 

All mail order and enquiries to 270 Acton Lane Tel. 01 -994 6275 
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E XPERIMENTER PRINTED 
CIRCUIT KIT BUILD 60 
INTERESTING PROJECTS 
CONTENTS: (1) 2 Copper laminate Bosnia 4l m. 
e 21111. (2) 1 Board for Matchbox Radio. (3) I 

Board for Wristwatch Radio. etc. (4) Resist. 
16) Redd Solvent. (61 Etchant. (7) Cleanser; 
Degreaser. (8) 

/ for re (9) Mi MureRadio Dials SW 
MW /LW. Also free with each kit. (10) Essential 
Design Data Circuits. Chassis Plans, etc. for 60 
TRANSISTORISED PROJECTS. Circuits to 
snit erervon: t requirements. Prier 31. Mont pkl. 

RECORD PLAYBACK HEADS 
( TROVO X) 
mdlvl.lual prices of these are: 

2 track record playback heads 60p each. 
4 track record playback head. 72p each. 
Brass heads are also available separately: 
2 track 3p 4 track 66p. 
MV metal mounting shields lip each. 
2 track -heads already fixed on heavy so ..dine 
plate with shield n n. E 

CENTRIFUGAL BLOWER 
Miniature mains driven blower centrifugal type blower 
unit by Woods. Powerful but specially built for quick 
running -driven by enshinned Induction motor with 
specially built low noise bearings. Overall else 41' x 4 ;' 
x 4'. When mounted by flange, air M blown Into the 
equipment but to suck air out, mount It from centre 
using clamp. Ideal for cooling electrical equipment or 
fitting into a cooker hood, film drying cabinet or for 
removing Max smoke when soldering. etc. etc. A -real 
bargain at 12.06. 

TANGENTIAL HEATER UNIT 
This heater unit is the very latest type, moss 
efficient, and quiet roming. Is a. fitted In Hoover 
and blower heaters. Comprises motor, Impeller. 
2kW. element allowing switching 1. 2kW. and with 
thermal safety cut-out. Can be fitted Into any metal 
line case or cabinet. Only needs control switch. 12.76. 
Don't miss this. Control Switch, 44p. P. a P. 40p. 

MULLARD UNILEX STEREO SYSTEM 
There Is no doubt that it is good 
system, we believe that for the money 
It is without comparison. We demon': 
strate gladly at our Tarnworth Road 
depot. Prices of the Individual Rena . 

for this: -, 
1 Unite: Amplifier Ref. EP.9000 61.00 1, 1 
1 Unites Pre -Amp Ref. EP.9001 61.80 

1 Unite: Power Unit Ref. EP.9002 12110 
1 Control panel kit with spun aluminium faced 
knobs 18130. Or the complete outfit -211.30 post paid. 
Pair of 13 ohm speakers made by E.H.I. are also available If required, 3330 
the pair. No extra postage if ordered with the above, otherwise add 25p. 

ELECTRIC MOTORS 
powerful battery motors as used in racing ears 

and power model.. Output and types vary to 
make them suitable for hundreds of different 
projects -Laois, toys, models, etc. All brand new. 
reversible and for l; to 12v. Bale.. wiring dia- 
grams Included. Post and VAT 303 

FREE Debut. of how to make 
miniature power station. 

B SR TAPE DECK 
TWIN CHANNEL 
Mounted on wooden plinth with amplifier. Not 
new, but unused. Originally intended for schools 
teaching system. The tape deck le perfectly stan- 
dard and has the usual record. playback and fast 
rewind controls. Limited quantty-- only 50.60 Dlum 
Ll post and Insurance. 
BATTERY SWITCH 
Fanions Atha In metal rase with 
meter. output leads terndnatnl 
by crocodile clips. For 6 or 12v 
charging simply by changing 
plug on front panel. Ready built. 
new and still in maker's original 
packing. Two model.: 1; amp 
51.99 and 3-4 amp 3.96. Please 
add 40p postage for one and 75p Moetege for to o. 

TIME SWITCH rZ Smith's mains driven clock with 

k. 
i5 amp switch, also notes 

e.: as showing how you can wake rap 
with music playing, kettle 

a boiling or come home to warm 
8jµ. house, warn off burglars. keep '`/ pets warm, halve your heating 

Mlle. etc. 51.96. 
RELAY BARGAIN 
Type 600 relay, 2 changeover one npen and one 
closed contact. Twin 500 ohm coils make this 
suitable for closing off DC 6v. DC 12v, DC 24v 
or AC mains using resistor and rectifier. 3p each. 
Resistor and rectifier 20p extra. 
B ATTERY ELIMINATORS 
Kit of parts comprising mains transformer, recti- 
fier and neceaary smoothing components with 
Instructions, showing how to make op for 6v. 9v 
or 12v types. 

Radio from maps fl -SO 
Cassette from mains 51.60 
Cassette or radio from vor r scald! lad) 1210 

AMPLIFIER PANELS 

F 
Very nice looking. polished black prerphan with 
axing holes. 6 phono sockets and changeover slide 

Itch and Is Printed as sketch. Price Is 80p. 

W., RADIO STETHOSCOPE 
Easiest way to fault find- 
traces signal from aerial to 
speaker -when signal dope 
you're found the fault. Uee 
It on Radio, TV. amplifier. 
anything -complete kit com- 

prises two especial 
transistors nd all 
parts including 
probe tube and 

crystal earpiece. KUM -twin stetboeet indeed of 
earpiece 83p extra -/met and ins. 20p. 
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SHORTWAVE CRYSTAL SET 
Although this uses no battery It gives really amazing 
results. You will receive an amazing awwtmeat of 
stations over the 19.25.31.39 metre bands -Kit contain 
chassis front panel and all the parts. flab -crystal ear- 
phone 333. 

THIS MONTHS SNIPS 
AM /FM TUNER 

M1alance 

DIGITAL 
D ion lung 

Unit male by the American DEC company. 6 transistor, ail -wired 
ready to work. Complete with tuner condenser, nais only teak and 
pointer. Tunes AM range 040 to 1620- KHs. FM range 88 to 108 MRs 
Switches for on-off and AFC. Output for HXP nr direct Special snip 
price 56 plus 30p poet. Three or more post free. 

7 WATT STEREO AMLIFER 
Again by the American GEC company. This has exceptionally good 
tone quality le complete with pre-amp and treble bues, volume ami 

controls. Also has nains smoothing circuit and rectifier. so 

regnire. only nains transformer. Output for 15 ohm speaker.. Inputs 
for tuner pick -up, mike, etc. 
Special snip price 3 plus 30p poet. Three or more past free. 

DISPLAY UNIT 'DIGIVISOR' 
A recis Instrument coneiel basically of a 12 volt lamp focused 
by lens system to shine through numbered scale onto ground 
glee. front screen, the number being selected by applying different 
voltage of the coil. Overall size approx. 21' a 11' : 4 1'. Prie 3300. 

TAPE DECK 
In metal case with carrying handle, heavy fly 
wheel and capstan drive. Tape speed 31. MMus 
operated on metal platform with tape head and 
guide. Not new but guaranteed perfect. Price 51.96 
plum LI Most and Insurance. 

AUTOMATIC EMERGENCY 
LIGHTING 
Power cut days will soon be upon us. Our simple 
kit makes any light fail-safe light. Kit containing 
relay and rectifiers and data, only OP each. 10 
or more lip each. Suitable case dip extra. 

PORTABLE CABINET OFFER 
A nicely made portable 
cabinet, soft padded black 
finish Intended for portable 
stereo system. Dimensions 

.as sketch. With motor 
loan! cut out for Harvard 
SP 23. This was obviously 

very costly cabinet 
originally made for a 
de-Inge record player. 
Offered at 51.96 plus el 
carriage free If bought with the carrai ..r ItM it 
record decks. 

LIGHT DIMMER KIT 
For dimming up to 250w without heat sick or 
760w with beat sink. This comprises, quadras 
variable control potentiometer, condenser, resis- 
tors, tag strip for mounting and data. Price 51.60. 

MACLAREN THERMOSTAT 
Make and break 20A a.c. with the sensor probe 
coupled by a 2 feet capillary covering range of 
10- 100°Ccomplete with large engrave) control 
knob. Price 389. 

W OOF HEATING 
ELEMENT 
13 yard. length 35W. Self 
regulating temperature control 
Up post free. 

HORSTMANN 24-HOUR TIME SWITCFIZdI 
With 6 position programmer. When fitted to hot water 
systems this could programme as follows: - 

Programme Hot Water Central Heating 
0 Off Off 
I Twice Dally Off 
'2 All Day Off 
3 Twice Dally Twice Daily 
4 All Day All Day 
b Continuously Continuously 

Suitable, of rourue, to programme other than central hating 
and hot water, for Instance, programme upstairs and down- 
stairs electric heating or hating and cooling or taped musk 

end radio. In fact there is no limit to the versatility of this Programmer. Mains 
operated. Size 3in. x 3In. x lin. deep. Price 3.06 ass Illustrated but less rase, 

WANT A CHEAP OSCILLOSCOPE 
We offer this month a laboratory type Instrument nude by G.E.C. for their 
communications laboratory. In a steel case with carrying handle. It is mains 
operated and has Its own Internal time base and plenty of room to add another 
base If you wish. Probable cost of this instrument is In cacess of £100. We offer 
this tested and In working order. 817460 plus e2 carriage for fent '200 miles then 
el for each 100 miles after. 

OIL PUMP 
Driven by Redmond Motor of approx. I/20th horse Mower, pump originally 
Intended for oil fired boilers etc. with normal Inlet and outlet pipes and unions. 
1246 plue 30p post and Insurance. 

TINY BATTERY MOTOR 
Works off 1; or 3v requires no on off switch as it will not draw current until it is 
spinning. Approx. r long x l' diameter. Ideal for hand held fan. propellor 
driven model etc. 20p each, 10 for f1-80. 

LUMINOUS ROCKER SWITCH ON/OFF 
Luminous Rocker switch on/off. Panel mounting. snaps Into a 1' hole. Rated 
at l0A 250m. 15p each or 10 for 51.36. 

ITERMS:- 

Send 
items, 1>0 

TREASURE TRACER 
Complete KIt (except wooden 
battens) to make the mets) 
detector as the circuit In 
Practical Wireless August issue. 
54-30 plum 20p post and 
insurance. 

MAINS MOTOR 
Precision made -as used in 
record decks and tape recor- 
der -weal also for extractor 
fans. blower, heaters. etc. New 
and perfect. Snip at gap. 
Postage 20p for fient one then 
10p for each one ordered. 
la stackmotor 040. 
I r stackmotor 51.10. 

NEED A SPECIAL SWITCH 
Double Leaf Coaiacl. Very slight pressure closes 

both contacts. Sp each 
10 for 60p. Plastic puehrad 
suitable for operating. flp 
each. 10 for 54p. O 

AMPLIFIER IN CASE WITH 
SPEAKER 
Marketed by British Relay under the name 
Luxlst- r. This is In very neat looking cabinet 
and Is Ideal around the home or in the workshop 
for trouble shooting or for testing out quick 
lash up. Size approx. 91' x 6;' a 3;' deep. Input 
Is vla matching transformer and volume control 
and amplifier may be powered by an Internal 9v 
battery or an external 110v source. Speaker Is an 
R -A ellptkal 6' x 31' 10,000 gauss. The amplifier 
proper is Newmarket model ref. P.C.4. Price 
3b6 each. 10 for 31.60. Poet and Insurance 20p. 

12 VOLT 14 AMP 
POWER CK 
This comprises double 

wound 230 /240V mains 
transformer with full wave 
rectifier and 2000 m /f /dl 
smoothing. Price 3.20 -e 

p. a p. 20p. 
Heavy Doty Mains Power Pack. Output voltage 
adjustable from 15-40V In steps-maximum 
load 250W -that Is from 6 amp at 40V so 15 amp 
at 15V. This really is high power heavy duty 
unit with dozens of workshop sees. Output 
voltage adjustment is very quick -simply Inter- 
change push -on leads. Silicon rectifiers and 
smoothing by 3.000mF. Price 3.33 Plus 653 post. 

HEADPHONE STEREO AMP. 
With volume. balance and tone control. Output 
approx. 2 watt into 22 ohm speaker but will 
operate with reduced output Into 16 ohm or 8 ohm 
headphones. Power supply 14v AC (We can 'apply 
suitable transformer -80p). The amplifier bas all 
controls mounted and Is ready to slip Into a simple 
box. Price 12.88 plus 50p post and Insurance. 

Add 8% V.A.T. 
postage 

r 
where quoted-other 

e (Dept. Pw ),102/103 TAMWORTH RD., 

J. BULL (ELECTRICAL) LTD 

CROYDON CRO IXX. items is 56.00. otherwise add 30p. I 
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EL ECTRÖVA 
APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS 

top quality electronic 
components for price -minded buyers 

112 p. CATALOGUE ' FREE POSTAGE (U.it.) 
A 100 OF THE BE$T 
From our transistor stock 
2141307 47p BC149C 14p 
2542646 517, 5C156B 16p 
2N3053 26p BC139 15p 
21,13054 tap BC167B 130 
21,43065 719 BC7586 120 
2543702 lip C1696 
2143703 11p C569C lip 

Tip I'ra 16p C1éieL 
2Nälp4 lip C164L >1w 
2543111 25p BC2I2L 12P 
2N4064 llp C214L 14p 
254443 68p C257A 1ap 
255062 alp C259B 14p 
2545163 239 BCY56 
2N5459 120 0130 Alp 
40361 sip Oral pP 
40382 
MOM 
40636 

1140 

£136 

0132 
0133 
0136 

52P 
!7p 
7iP 

49669 £1 
7P 0190 

13p 
1wP 

AC151R 
ACI 

27p 

i7p 

FRAI 

FY2f 

23P 
t3P 
713P 

ACI le 24p 8F%14 27p 
ACI7414 11p FY51 23p 

lsp 
ACISSK 2ip YÏ6N4 S1p 
AD133 £112 C106B1 gp 
ADIOS 

1só £ abs. aSp C146C14441 7ap 
A0161 42p 513441 L1.24, 
AD162 up 513491 L13t 
AF200U 7ep 5432955 Np 
AF239 60P 11J0371 rap 
87905 31p 5I3E521 SI P 
8 AI31 31p MJE296S £1.12 
68101 24p MJE3066 pp 
BB145 lIp 0A91 fp 
BBlOe 11p 804 
BC1O7A i5p TIP31A 7p 
BC107B 15p TIP32A 
BC7066 lap TIPa1A Sep 
BC108C 14p 71P42A E7f11 
5C1096 lip WO2 
BC109C lip ZT7t306 b 
15C147A 23 2T%304 
0C1479 13p ZTx500. 14p0 
BOOB 12p 2T%504 4Sp 
IMO MORE IN CATALOGUE 7 

BAXANDALL SPEAKER KIT 
As designed by P. J. ¡Mundell and 
described originally ln "Wireless World." 
Simple to Microbic, fanlaslcally 0004 
fesultg anda greater money saver. Carries 
10 walls RMS. 15 ohms Impedance. Site 
lilo x 121n 510 In. Compare bit, including 
Pack-flat cabinet. £14.53, 
The sise and twined of this prod .! obligee 
us 10 Charge 700 part coat of carr. In U.K, 
Equaliser Assembly, E2-246. 

Loed,Peaker Unit 541ßM109. £2.53. 
Cabinet Kit Ito Baaandell design), E11.45. 
Cron -over choke for addillonat woofer b 
above, LI N. 

DISCOUNTS 
Available on all items 

those 
with 
Metal 

NETT PRICES 
19% on orders from LS 
to £14-19. 15% On 
Orders £15 and over. 

FREE 
POSTAGE 
la, U.K. lot pit -perd 
mall orders, For mall 
Orders for £2 list value 
and under there le an 
Additional handling 
charge *110p. Overseas 
orders- carriage char- 
ged at toit 
Ciro SIC No. 

3814711.4442 

ATTRACTIVE DISCOUNTS SPECS. GUARANTEED 

RESISTORS 
cm, Wafts Ohms 7 to O 02 to 09 500 up 

(set mite below) 

C 113 4- 7-470K 1-1 1 -1 l1 nett 

C 112 4-7 -1059 1 -3 11 1-1 nets 

C 314 4 -7 -1059 1'5 1.2 1.17 nett 

C 1 4.7 -1014 3.2 2.5 1.112 nett 

MO 112 10-1M 4 1-3 2.2 nett 

WW 1 0-22-3-90 11 II 1 

ww 3 1 -10K 1 1 f 
WW 7 1 -10K 11 le 6 

Add 40% for values under 1211. 

Codes: 
C - carbon flim, high stability, low noise. 
MD metal oxide, ElectroÑL TR5 lilt* low noise. 
WW - wire wound, Plessey. 

Values: Alt E12 except C IW. C IW sod 140 IW, 
E12: 10, 12. 15, 19. 22, 27, 33, 39, 47, 56, 68 82 and their 

decades. 
124: as E12 Pius 11. 12, 16. 2a, 24. 30, 39. 43. 51. M, 75, IN 

and their decades. 

Tolerances; 
5% except WW 10% ± 0-050 befow100 and ¡W MO 2%e, 

Priem are In pence each for quantities of the 
same ohmic ..glue and power rating. NOT mixed 
values. lia nose fractions el one Penn), on total value Si 
resistor ordain. Prices lo. 19e up in units of IM only 

POTENTIOMETERS 
ROTARY, CARBON TRACK. 
Doubh wipers for peed contact and 
lone working life 
P.20 SINGLE linear 100 ohms to 4.7 

megohma auch lip 
P20 SINGLE 100. 4.7 Kohms 10 2'2 

msgohms, each lip 
JP.20 DUAL GANG lIn. 4.7 Kohm 

to 2.2 megoisms, each lep 
JP.20 DUAL GANG log, 4.7 Kohms 

to 2'2 meQohms, each lip 
JP.20 DUAL GANG Logfantifog 10K. 

22K, 47181 msgohm only. each 41e 

JP,2e DUAL GANG analog loK rúP 

2A DP mains switch for any of above 
159 elra. 

Decades of 10, 72 end 47 en travail able 
in range! above. 

Skeleton Carbon Presets, Type PR, 
horizontal or ve4lcal 6p each. 

SLIDER 
Linear or log mono 4.7K 101 mug. In 

all MOWN values each 14p 
STEREO, matched !racks. tin. or log 

In ail popular values from 4.7K lo 
1 mug. Sip 

Escutcheon plates, mono, black, tibia 
or light grey. each MD 

Control knobs, blk /wMfred/yn /gml 
blue /elk- greyflt- grey, each 79 

ELECTRN ALUS LTD 

ELECTROLYTIC CAPACITORS 
Axial Load 
2F 3V 0a 
1'0 - 2,2 - 
4.7 
10 - 
47 10' 
190 50 
220 1p 
470 119 
1,tÚ6 11p 
2,296 15P 
4,790 260 
10,000 4>a 

6 21 10V 

- - _- - 
- Se - 1P 
ip 1p 
1p 1p 

lip HP 
13p 13P 
1tp 23v 
Ap no 
Mp - 

16V 

- - 
Hp 

- 
SP 
Op 

1ep 
Ile 
170 
26P 
44P - 

23V 

- lip - 
Op 
6p 
1p 

lap 
13p 
MP lip 
Sis. - 

40V 

11P - 
1p 
!p 
Sp 
Sp 

lip 
11p 
17p 
25P 
41P - r 

63V 
Ilp - 

1p 
1p 
SP 
VP 

fop 
120 
175s 
7.40 
41p 
-- - - 

100V 
1p 
SP 
!p 
IIP 
1p 

lop 
13p 
11p 
26p 
45p 

MINJTRON DIGITAL INDICATORS 
311153 Seven segment filament corm:ralible with standard 
logic modules- 0-9 and decimal point: 9mm characters 

In 
161ead 

Oit 
Suitable BCD decoder driver 759 01.15 
31115G showing t or -it 1 3 der_ pt L1 -21 

LEDS `Light Emitting Diodes) 15p 
Photo Cells, each 40p 

ANTEX Soldering Irons 
C1040 1E3.15 Spare bits 
CCN240 £276 Spare pits 41P 

CAPACITORS 
DALY ELECTROLYTIC in rant, 

1000mVI25V 210 22008 El-MI 
7000800 E2 -11 1000150 p 
5591/25V 670 200015057p 

5000150 El .18 
POLYESTER TYPE Case. Radio" 
leads for P.C.B. mounting. Working 
en/tape 250), d.c. 
0.01. 0018 0'022.0-O3ä. 0 -047, es. 1p 
0066. 0.1, 015 ea. 49 
0.72 Sp; 0.38 7p; 0 -47 5p; O66 11p; 
1-014p:1-511p;2-224P 
SILVERED MICA. Working eoilrpe 
LOOP d-C. 
Values In p94-2-7 to 820 In 32 stages 

ea. OP 
1030, 15007p; 1600 sp; 220018P; 2700, 
3600 12e; 4708 5040 tip; MOO 2ep; 
8200, 10.000 2Sp 
TA M 21A0 
01, 012, 047, /o mFJ35Y. 13$0V. 

2- 2016V. 2-2/35V, 4.711 W. ÌÓ16'iV 
e.. lip 

47/361r, 1088V, 71163V ea. lip 
10/25Y, 2211614 2716-3V, 100/3V, 
5.1123V 15120V ea. Mg 
POLY CARBONATE 
T e ß42.5M Working Voltspl-230V 
Values in m0: 
00047; 0.0066; 0.0062; 0-011 0-012; 

0.015 ea. 3p 
0018; 0 -0222; 0927; 0033; 0-039; 

O.0í7; 0.056; 0.068; 0.062; 0.1 ea. 4p 
CERAMIC PLATE 
Weeklnp rollepe SOY. d.c. 
In 26 values from 22pí to 6130309, ea. tp 

DESOLDER BRAID 
WíÁ ECHANGE SWITCHES7ro 
I 04 12 way; 2 pole 6 way 
3 mote 4 way; 4 pole 3 way each 2!p 
TAG STRIP 26 way Ile 
NUTS, SCREWS, etc. 
In tots e1 103 each 
48A NUTS tip: 60A 141175 Up 

413 Screws 21p; '" 613A Screws Zip I 
hreaded pilta.s 68A, l" hexagonal Elli 

L1.12 Plain sPacers l' round 
Other sites wadable 
ENAMEL COPPER 
WIRE in 2 ounce reels 
16, 18 20. 22 SWG 34p 
24, 26, 29, 30 SWG alp 
32, 34 lip: 36 AL 40 Ma 

DIN CONNECTORS 
Socket Plug 

t way loudspeaker lip lip 
3 wau nello lop 12e 
Sway audio t10 lip 119 
5 way audio 240 Up 15P 
6 way audio 11p 15p 

EV CATALOGUE 7 
2410 pf.}lnp- -Grien hod sallow 

Cover 
Ile paps*, thousands of Items; 
llluslrationa' diagrams; much useful 
technical information, The 2nd 
prirdln0 has been updated as much 
as possible an prices. It costs only 
269 post tree Including refund voucher 
for 23o for amending when Ordering 
goods list value E5 or more. 

QUALITY 
GUARANTEE 

AB postal communications, mall' orders 
etc. to Head Office at Egham address, 
Dept. PW12. S.A,E with enquiries re- 
quiring answers. 

26, ST. JUDES ROAD, ENGLEFIELD GREEN. EGHAM, SURREY TW20 OHS 
Telephone Egham 3603 Telex 264475 Shop hours 9-5,30 daily: Sat. 9-1 p.m. 

NORTHERN BRANCH: sae, Bulnage Lane, Burnage, Manchester M19 tNA 
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat. 9-1 p.m. 

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA. P.O. 
Box 27, Swarthmore PA 19061. 

All Coed. are sold on the 
understanding that they con- 
form io manufacturers' 
soeclfcationa and saLslac- 
lipn Is guaranteed as such- - 
no rejects.'secondi' or sub- 
standard merchandise la 
offered for sale. 
Prime Quoted do nag include 
V.A.T. for which 1% musi be 
added to total nett value of 
order. Every effort Is made to 
ensure the correc1neSr of 

Informallon and i-rid i u 
time pf poing to press. Prices 
waled to Vitiation without 
notice. 
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A1arshaIrs 
A. Marshall & SOn (London) Limited Dept. PW 

42Cricklewood Broadway London NW? 3HD Tel:01- 452018 

85 West Regent Street Glasgow G22OD Te1:041 -332 4133 

Everything you need is in our new 
catalogue available now price 20p 
Trade and export enquiries welcome 

TELETENNIS KIT 
This exciting new game is now available in kit form. Due to popular demand 
we are now able to offer a fantastic saving on list prices. Ideal game for 
whole family. No need to modify your TV set, lust plugs in to aerial socket 
P arts list as follows: 
A Resistor Pack 
B Potentiometer Pack 

C Capacitor Pack -. ... .. _. ... ... L3'10 p.p. 20p 
D Semiconductor Pack L(4-SO p.p. 20p 
E IC Sockets - -. .. ... ... E4 -00 p.p. 200 
F Transformer ... ... ... [L- IS p.p. iSp 
G PCB's ... ... ... ... ... ... ... [7'SO p.p. 20P 
Ft Switches _. ... ... _. L4'SO p.P. 20o 

[I 00p.p-20p 
[ I 25 P.P. 20p 

VHF Modulator Kit (pre -assembled) ... ... 07.10 p.p. 20p 

ypecial Prices-complete kit £42.00 p.p. 50p. Sections A -F incl. [23 -SO 

Plus 307. Assembly instructions with complete kit or 30p on request. 

5 N7400 l ep 5 N 7420 I6p SN7453 16p 5017491 LI IO 
5N7401 I 6 5N7423 37p 50,17454 160 5517492 Si 7 
SN740IAN 380 5N7425 37p 5517460 16p 5N7493 6Sp 
5N7402 16p 5N7437 45p 5N7470 30p 5017494 SSp 
SN7403 I6p 5N7430 I6p 5N7472 38p 5047495 80p 
SN7404 24p SN7432 45p 5 N7473 449 5147496 L1 00 
SN740S 24p 5047437 3Sp SN7474 48p 31,174100 LI-16 
SN7406 .45p SN7438 35p SN7475 59p 5N74107 43p 
5N7407 4Sp 5N7440 16p SN7476 4Sp 5N74118 00 
5117400 23p 5 N 7441 85p 5147480 75p 5N74119 LI .92 
SN7409 33p 5N7442 85p 3N7481 [I -25 5/474121 57p 
5N7410 16p SN7445 [1.59 5N7482 S7p 5N74122 80p 
SN741 25p 5N7446 L200 5N7463 [1-20 51474123 71p 
5147412 28p 5N7447 L1-30 5N7484 95p 51474141 £I -00 
5147413 50q SN7448 LI-50 5047405 LI 38 5N74150 £I-44 
5N7416 4Sp 5017450 16p 5N74B6 4Sp 5N74190 Al PS 
5 N7417 30p SN7451 I6p 5017490 6Sp 

OUR NEW GLASGOW SHOP IS NOW OPEN 
Prices correct at August 1974, but all exclusive of V.A.T. 
Post and Package 200 postage and package charges 

Popular Semi-conductors 
204696 110:2N3707 13p1A114142 50p13C309 10p'L54709 
2N697 16p 2N2708 70pIAD143 45123C237 Ilpl TO 99 48p 
214098 40p 2N3715 LI-SO1AD161 459.13C238 190 BOIL 38p 
201699 43p2143716 LI 80!AD162 45p BCY70 17p 1401L 35p 
2N1302 49p 2543771 L2-20'AD161 l pr 8CY71 22piM723C 90p 
2N1303 19p 2N3772 LI 8OADI61 r L1051BCY72 13p LM741 
2N1304 lip 2.N3771 L16sAF109F7 40p13D123 32p, T099 40p 
2N1305 14p 2N3819 37p.AFIIS 24dBD131 40p EDIL 40p 
2N1306 3Lp;2N3820 SBp;AFI24 30p 130112 50p 1413IL 14p 
2N1307 1102N3823 LI42. AFI 25 10p 80135 41pLM747 LI-00 
2541308 1502N3904 27pAF126 281480136 49p-L117605 [2-00 
254 1309 36p12N3905 24pAF127 20p BD 37 65p,MC1310 L1-91 
2NI671 LI44'2N4036 63p1AFII9 39oBDI38 63p,MJ480 90p 
2N1671A[5.542544037 42piAF17g 55pBD139 71pIM1481 LI-14 
2N167113 LI 72 2544126 20p'AF179 650 BD140 87p M)490 98p 
2N1671C E4-122N4289 34pIIAFl00 SBp BF115 25pIM1491 [1-30 
2N2102 50p,2N4921 73p1AF239 SIp BFI16 230111E340 45p 
2 N254 70p;2N4922 04pIAF240 720 BF117 41p.F1JE29SS El-I2 
2542148 94p12544923 83p8F279 54p 8F154 16p 11JE3055 68p 
2542160 60712N5190 92p'AF260 54p BF 63 32p.NE555V 70p 
25422113A 22p1,2N5191 95p BC 107 16013F180 35p10C28 7617 
2542219 240,2N5192 EI - 34 0C108 15p BF! 81 3400071 12p 
2N2219A 2602015195 LI 46 BC109 19p18F184 30p10072 130 
2542221 18p 2N5245 43p 8.C147 120 BF194 12015C350 L -68 
2N2221A 21412145457 49p BC! 48 13p113F195 12p5C36D L 46 
2N2222 20P2 N5468 45p 8C149 12p8.F196 130 5C400 £ -B9 
2N2222A 25p 2N5459 499 8C1676 13p BF197 15p,5C4I D 12 
2N2646 55p40361 449113C16813 13p BFI98 180.5U50 E -89 
2N2904 22p40362 SO BC168C lip BF200 40p.SC460 L 96 
2N2904A 24p 40363 08pBC16913 13p 10237 129SCSDD L2-60 
2N2905 24p 40406 44p 8C 169C 13p, 2F238 llp 5C5113 81.39 
2N2905A 16p 40407 33p 13C182 I2p,BFX19 30p SL414A LI 80 
2N2906 19p 40408 50p BC102L 11p-BFX30 17p TAA263 LI 00 
2N2906A 21p 40409 S2p F3 183 09p BFX84 14p T13A800 LI SO 
2942907 28p 40410 5213 BC 183L 09p BFX65 30p TBA810 CI - SO 
2N2907A 24p 40411 1.25 BC 184 I I p BFX87 lap TIP19A 49p 
2N2926 lip 40602 46p BCI84L 1 p aFXBe 15p TIP30A 58p 
2N3053 32p 40604 56p BC212K IOp 113FX89 45p TIP3IA 620 
2N3054 60p40669 1.0013C212L 160 8FY19 62pTIP128 74p 
2N3055 75pAC117 20pBC214L 11p 13F753 23pT1P33A L1-01 
2N3441 97p ACI26 lOp BC137 09p 13FY52 24p TIP74A LI 51 
2N3442 Li 69 AC127 20p 13C238 09p 13FY90 60p TIPISA L2-90 
2N3415 10p.AC128 20pBC239 09pB8139 48pT1P36A [370 
2N3416 ISp.ACISIV 2SpBC257 09pC1060 65pTIP41A 79p 
2N3417 21 04C131 lip 0C258 09p CA3020A 1 

90TIP424 90p 
2N3702 IIpiACI53K 25p BC259 13pCA3046 70p 111'2995 930 
2N3703 I1p.AC176 18pBC300 L2IIC TIP305S 60p 
1N3704 14p!AC176K 15p 8C301 34p CA3089Ef I 96 ZTX300 12p 
2N3705 32p;AC187K 33p BC307 10p CA30900L4.23 iTX302 201s 
2N3706 9pIACI88X 34p BC308 09pL1701A 46piTX500 ISp 
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TECHNOMATIC LTD. 
54 SANDHURST ROAD, LONDON, NW9 

AC126 11p ilC184 Up TLP1955 7111 BECTIFSERB 
A0127 lip 110212 Lip TI845 850 1144001 pp 
AC129 117 847219 100 Z118.109 LOp 1114004 6D 

401.06 11D 110214 LOP 555700 iSp 114-1007 7p 
AC187 120 Bolt] 401; 211930 L8D BT'127 tOp 
A0788 Llp 35D182 46p 2249648 880 
AD149 4áp BF550 16D 2112903 Lap 8I01(á1010058 
AD101 SJp 131,1111 15p 2242028 Sp 1N9]4 47 
ADI82 85p BFY69 160 2143069 18p 1N4148 4p 

AF11O 15e MPF109 SIP 283066 Slip '0Á7O SD 

ÁF117 lay MPF104 tip 253702 lip 0A91/05 Op 

BC107 90 MPP106 81p 2345793 lip 0A200 57 
DCLOS 9p 00,`:6 47e 2548704 lip 
110109 lOp CK:28 480 2543705 10p ZENEER 
BC1de 11p 11C35 45p 255706 10p 400mW Op 

20182 10p 0041 ]LD 255703 11p 1.3W 18p 
BC19I 100 0071 lip 2N2819 80p OTMF.S 

TOS 0A8 SENSOR Benilenn.luctsr .. 05.00 AEY]] 500 

(As Illultróted In P.E. Sept/061.9m 111148 1 
TII.209 177p 7 

RECTIFIER SRTOOSS 603- T7333YSTOR8 
50V 100V 405V 000V ó0V 100V 400V 400V TRIAC 

1 A POp 51D 240 2áD 1 A. 42p 480 6% 78p JA 
2 A 30p 867 46p 45p 3 A- 48p á0p 78p 98p 400V 
4 A 457 487 89p 70p 7 A. - 800 84p 1547 ODp 

8 A - óN7 75p 9.575 10 A. - 780 96p - 
LINEAR IC, T ri Serlee 

081 12-90 7472 SOP 

Oá6 667 562 42-50 7400 lip 7473 gap 
705 88p 585 6.2.00 7404 187 7474 84p 
710 á5p 1401303 01.80 7408 20P 7473 337 
723 65p 1271307 11-60 7410 10D 7476 870 
741 SB3 M'C181O 12.70 7413 30p 7480 41p 
747 70D MF04000 40p 7420 15D 7480 50.68 
748 38p MC1312 88.15 7430 lap 7490 687 
7806 1140 TBA800 51.00 7441 75p 7493 557 
sat l2 -25 TBA910 g1ß5 7447 96p 74107 957 
500 5290 TBA820 Sop 7470 800 74121 347 

031414 11 -10 74141 SSp 
Data Sheets on 2.C.s 10 e.ob. 

Por more releetion, please refer to our advertleemento in P.R. and W-W. 
We. .130 edpply at competitive Drbxa complete semi- conductor kite for various 
projects published In P.W.. P.E., W.W.. TV. 
l'e. opr 7rlee for Tele- Teeni. semi- coadnetor kit (P.W. Soif) coma14te 74th 
I.C. DB pockets 016 4- Y.A.T. 

Please send S.A.E. ter prices specifying the proieets. 

Minimum Order b2; Y. a P. Ipp for orders below 85. 
All pricey esolualre of Y.S.T. 

Trade, OEM, Colleges Inquiries welcome. 

Train for 
television 

Course commences 8th January, 1975 
This is your opportunity to train as a television 

and radio engineer on our full -time Two -Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guiids Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical instruction on all types 
of modern receivers- including the latest colour sets, 

Minimum entrance requirements are Senior 
Cambridge or `O' Level, or equivalent in Mathematics 
and English. 

Please send free prospectus to: 

IName 

IAddress 

I I 

THE PEMBRIDGE COLLEGE OFELECTRONICS 
Dept. PW7 34a Hereford Rd., London W2 5AJ 

Imo -e- --mar 
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SUPPLIERS OF SEMI- CONDUCTORS TO THE WORLD 

Telephone 
Comer 

COMPLETE 
TELEPHONES 
Normal Household Type 

EX. G,P.O, only 99 Sp each 

TELEPHONE DIALS 
Standard Post Office type, Guaranteed in 

only 
working Order. 

POST á PACKING 160 

AY, 

Tested and 
Guaranteed 
Paks 

873 A IN4007 SIi, Rec. diode.. COp 
1,000 PIV lamp plastic 

1361 10 jed s. High Speed P.O. SOP 
tyy. 

H35 IOO Mixed Diode.. Germ, Sl1p Gold bonded, etc. 
Marked end Unmarked. 

HA 30Short 
tend Trenaletors, 

NPN Silicon Planar types 5O 

Hai v 4 Gates BMCr062.2 Flip SOp 
Flops (WC 045 

1141 2 
comp p par 

H63 A 2N3055 type NPN Sil. 50p 
power Ireinslstors. Bei Ov+ 

spec, devices 

SOp 
2N36Ì49 

Channel 
in plastic case SOP 

Unmarked 
Untested Paks 

as 5OGermanium Translators 
PNP. AF and RF P 

B61 15O 

613 200 

1364 100 

sli 10O 

F134 SS 

Germanium Diodes 5Op Min. we.. lyse 
Transistors, manufacturers50 
elects, AF, RF, Sil, and P 
Germs. 
Silicon Diodes 00.7 
Olen canin. to 04200. 0P 
04202 
Sil. Diodes sub- min. sop 
INela and IN91e types 
Power Transistors. PNP, 50p Germ. NPN Silicon 
TO-3 Can. 

HST IO 3019N Channel FETs SO elastic come type P 

leacatr/oynieyyww/^``T./r.eansistor 

Ignition iVVO p.áPl7fpktt 
Now in kit form, we offer this "up- to -the- 
minute" electronic ignition system. Simple to 
make, full Instructions supplied with these 
outstanding features, Translator and con- 
ventional ewitchabiiity. burglar prool lock -up 
and automalle alarm, negative and positive 
com paleblltly. 

Extension Telephones 
Ideal for chi idrees logs 70o each P. & P. 25p. 

¡j 

t 

A 

I 

Lenco cassette tape 
recorder mechanisms 

Type FFH for the P W. Ke rnpton 

car stereo cassette Pine( 

£21.50 30p p&p 

1 
1 

New X Hatch 
Our new vastly improved Mark Two Cross 

Hatch Generator is now available 
Will align the colour guns on a colour T.V. 

receiver 
Featuring plug In IC'e and a more sensitive 
sync. prckup circuit. The Case fa virtually 
unbreakable -Ideal for the engineer's tool 
bas -and only measures 3" x 52" x 3 ". 

Ready rt/a fl Co nPtet0 

only }tiY{ Uy f/ rY 

{includes p. i p.but no bettarie') 

"'ter" / 
LM380 

We have lust received a large consignment of 
LM380 ICs. These are specially selected to a 
higher grade and are marked with the number 
SL60745. 
This fantastic little 3watt audio IC only 
requires two capacitors end twO potentiometers 
to make an amplifiai with volume and tone 
control. The quality is good and hen to be 
heard to be believed. 
Our complete with 
sPeüel U data and 
price ea Proleets book 

Over 1,000,000 
Transistors 
in stock 
We hold a very large range of fully marked, 
tested and guaranteed trenelstora, power 
translator., diodes end recut era at very 
competitive prices. Please send for ftee 
cetelopue. 

a- 

Our very popular 4p transistors 
TYPE "A" PNP Silicon alloy, TO -5 con 
TYPE "0" PNP Slllcon, plastic encapsulation 
TYPE "E" PNP Germanium AF or RF 

TYPE "H" PNP silk c n sllmllaar ZTX 50000 Mange 

VARIOUS TYPES 
PáP2Tp 

LI eUO P 

TVJ UHF 
! 

0 
0.0 

Brand new by a famous 
manufacturer 

Data lied ed £2'50 

0.0 f 
F31 -PR EPPfAK LTD 

R, ^ats.r08'9 

Plastic Power - 
Transistors , 

NOWIN 
TWO 
RANGES 
These ire 00W and 90W Silicon Plastic Power 
Translators of the vary tutest design, available 
in NPN or PNP at the most shatteringly low 
prices of all time. Wa have been selling these 
successfully In quantity lo all parts of the 
world and we are proud to Offer Them under 
our Tested and Guaranteed lerme_ 

Ronge 1. VCE. MIn 15. HFE Min 15. 

40 Wail 
1 -12 
250 

13 -35 
11112 

26-SO 
lop 

90 Wait' 240 22P 20p 

Range 2. VCE. Min. 40. HFE Min 40 
1 -12 13 -25 26 -50 

40 Watt 30p 90P 26p 
90 Watt 35p 33p 30p 
Please state NPN or POP on order. 

HIGH SPEED MAGNETIC COUNTERS 
4 01010 (non- resetf 4 a 1 x 1 In ex G.P.O. 31p 

INTEGRATED CIRCUITS 
We stock e large range of I.Ce at very com 
pstlll e prices Morn 13p Beth). These are all 
listed In Our FREE Catalogue. ee coupon 
below. 

METRICATION CHARTS now available 
This fantastically detailed conversion calcula- 
tor terries thousands of classified referents* 
between metric and British tend U.S.A.) 
measurements of length. area, volume, liquid 
measure, weights ale, 
Pocket Size 1533 Wall Chart tip 

LOW COST DUEL IN LINE I-C. SOCKETS 
54 pin type at 15p such j Now new low profile 
In can type at lip each 1 type 

BOOKS 
We hove a urge selection of Relerence and 
Technical Books le stock. Details ele In our 
latest Catalogue. Send Ion it TODAY, ,using 
the coupon below. N.B. Books are vold 01 

V.A.T. 
Send for fists of publleaiions , > r f x 

Our famous P1 Pak 
is still leading in value 

Full of Short Lead Semiconductors& Electronic 
Components, approx, iTO. We guarantee at 
least 30 really high quality factory marked 
Transistors PNP a NPN, end a host of Diodes 
a Rectifiers mounted on Printed Circuit Panels. 
Identification Chart aupplled to give acme 
Information on the Translators. 

Please ask for Pak P.1, only 50P 

'lease send me the FREE 6- 'PrePak Catalogue 
i enclose ceree SAC clot Op sfama 

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

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

Please add VAT current rate 
MINIMUM ORDER Sop. CASH WITH ORDER 
PLEASE. Add 15p pool and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS 

i 

Í 

Dept D. 222.224 WEST ROAD, WESTCLIFFONSEA, ESSEX. 

TELEPHONE' SOUTHEND í0T02146344. 
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Guest 
Speaker 
The Castle 8.RS.DD. 

A highly sensitive, 
full range eight inch unit 
designed for use in the recommended cabinet, or 
one of simiiar dimension 

Suitable for use with good quality stereo 
installations, tape recorders, car radios, public 
address and background music systems, it has a 

frequency range of 50 to 20,000 kHz - the lower 
limit variable with increases in cabinet volume. 
Recommended retail price is £9.00 excluding VAT. 

Aluminium Voice Coil 
High Flux 14.000 Oersteds Ceramic Magnet 
Roll Surround 
Double Diaphragm 
8 "" Die -cast Chassis 
8 ohms lmpedanoe 
15 Watt DIN Power Handling Jr` ̂  -r1 

Castle n 
Acoustics Limited 
Park Mill, Shortbank Road, 
Skipton, Yorks. Tel: Skipton 5333. 

756 

* ELECTRONIC 

PIANO KIT 

* SYNTHESISER 

KIT 

* ELECTRONIC 

ORGAN KITS 

There are five superb Elec- 
tronic Organ kits specially 
designed for the D -1 -Y en- 
thusiast. With the extreme 
fexibiiity allowed in design. 
you Can build an organ to your requirements. 
which will compare with an organ commercially built 
costing double the price. 

*Portable organ with 4 octave keyboard, £14529. * Console 
organ with 5 octave keyboard. £26890. * Console organ with 
2 x 4 octave keyboards and 13 note pedal board. £47065. 
Console organ with 2 x 5 octave keyboards and 32 note pedal 
board. £655. * Console organ with 3 a 5 octave keyboards 
and 32 note pedal board. £770.* W/W Sound Synthesiser Kit. 
£130. * WIW Touch Sensitive Electronic Piano. £100. 
All components can be purchased separately, i.e., semi- 
conductor devices. M.O.S. master oscillators, coils, keyboards. 
pedal boards, stop tabs, draw bars, key -contacts, etc. 
Send SOp for catalogue which includes S x 1Op vouchers-or send 
your own parts list, enclosing S.A.E. for quotation. 

ELVINS 
ELECTRONIC MUSICAL INSTRUMENTS 

Designers and component suppliers to the musical Industry 
12 Brett Road, Hackney, London, E8 1JP. Tel. 01 -986 8455 

AMBIT FOR CLOCK CHIPS: CT7001 £10.00 
Ambit the PLL people: Ambit for TOKO COILS 
NE5605 £3.19 CFT 4551470 B1C 9.45 
NE5615 £3,19 CFU 470C 0,50 
NE562B £3.19 MFH 41171T 1.35 
NE565A £2.75 CFS10.7 0.40 
NE566V £2.55 KACSKSS6HM 0.30 
NE567V £2.75 many others available 
Ambit for radio ICs: Ambit for Larsholt and 
CA3123E £ 1.40 TOKO FM modules: 
CA3089E £ 1.90 FM Tunerset -the high quality 
TBA651 £ 1.82 RFh1 F module with features 
uA753 £0.99 of £60 tuners £20.00 
Ambit for displays.- TOKO EF5603 ultra quality 
(All LED 7 seg types) varicap head £8.40 
SLA1 .33" red £1.50 Ambit for TTL: 
SLA11 .33" green £1.50 740019p 740219p 741344p 
SLA21 .33" yellow £1.50 7446 £1.50 7447 £1.45 
SLAT .33" red £1.25 7448 £1.50 7490 65p 
plus many others 74121 55p 74192 £1.45 

Ambit for lots more besides 
Our catalogue is gaining momentum, and contains much of 
interest to any technologically minded persons - we have 
devices for most occasions. 
All our devices are BRAND NEW GUARANTEED TYPES 
available in OEM quantities. We do not sell any seconds. 
Catalogue 25p - now refundable with £5+ worth of purchases. 
Don't forget that we are here to talk about applications - and 
have a wealth of experience in all that we sell. (Plus several 
hundredweight of data at your disposal - through our datacopy 
service.) All prices exclude VAT. Post and packing 15p. 

37 HIGH STREET 
BRENTWOOD 
ESSEX CM14 4RH 
Tel: (0277) 216029 
Telex: 995194 international 
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YATES ELECTRONICS 
(FLITWICK) LTD. 

DEPT P W, ELSTOW STORAGE DEPOT 
K E N I P S T O N H A R D W I C K 

RESISTORS 
}W and jW PIHER. 
}W W ELECTROSIL. 
Power 
watts Tolerance 

f 
S% 
10°4 

} 2j 
} I0°/ 
} 5 °,Py 

4 10'yo 

Range 
4' 7D -2-2M ft 
3-3M ft -10M n 

10g -11113 
1 t2-3.913 

4-7A -IM II 
I 0 -IO 11 

BEDFORD 

Values Price 
a vailable 1 -99 100+ 

E24 1-3P lip 
E12 l-3F 1 Ip 
524 3-5F 3p 
E12 1 -3p I Ip 
E12 1 -3P I Ip 
E12 Sp 7p 

Quantity price applies far any selection. Ignore fractions on total order. 

DEVELOPMENT PACK 
0.5 watt 5% Piher resistors 5 off each value 4.7n to IMO 
012 pack 32°5 resisters L2.40. 524 pack 650 resistore £4,70. 

POTENTIOMETERS 
Carbon track 5k R to 2M n, loe or linear (log (W, lin *W). 
Single, I4p. Dual gang (stereo), 49p. Single D.P. switch, 29p. 

SKELETON PRESET POTENTIOMETERS 
Linear: 100, 250, 5000 and decades to 511.n. Horizontal or vertical P.C. 
mounting (0- I matrix). 
Subminiature 0.1W. 6p each Miniature 0-25W, 7p each. 

TRANSISTORS 
ACI07 I6p BC109 14p BD115 75p 8E337 46p 27X300 18p 
ACI26 

I 

I8p BC! IS I6p 1313116 60p BFY50 22p ZTX302 2Op 
ACI27 IBp' BCII6 15p BD114 Olp BFYSt 22p ZTX341 18p 
AC128 !Bp BC117 23p 8D131 60p 8FY52 lip ZTXS00 18p 
AC14IK 22p BC125 15p SD 132 64p BRY39 41p ZTX503 25p 
ACI42 25p BC142 24p BD 140 66p MJE340 47p 2N2646 60p 
AC165 20p BC143 lIp 8DY32 57p MJE370 68p 21.12904 28p 
AC116 I8p 13C147 11p BFIIS 32p OC26 90p 2N2905 32p 
AC187 22p BC148 12p 8E158 22p OC18 90p 21.12926 12p 
ACIBB 22p 13C149 12p 13E159 22p 0C35 90p 2N3053 31P 
ACI93K 28p BCI53 !Bp BFI60 23p OC42 6p 2N3054 60p 
A DI40 53p BC154 I8p BF161 0C44 2p 2N3055 60p 
A DI43 73p BC157 15p 8E164 22p OC 45 Z 2N3702 15p 
A DI49 70p BCISB 15p 13E173 2Bp OCIO 2p 2N3703 14p 
ADI6I 42p BCIS9 14p BFI77 29p OC71 2p 2N3704 20p 
ADI62 42p BCI69 ISp BF17B 4ep OC72 Sp 2N3705 20p 
AF114 25p BCI7I 13p BFI79 410 0075 2p 2N3706 19p 
AFI IS 25p BC172 22p 8F180 42p 0081 2p 2N37Q7 20p 
AFI 16 25p BC177 20p 6E181 32p 0032 2p 2N3708 200 
AFII7 2Sp BCI82 15P BFI81 41p OCP7I 35p 2N3709 19p 
AFI18 50p BC182L 16p BF1B3 43P ORPI2 65p 2N3710 I9p 
AF121 50p BC183 lip BF184 32p TIP29A 49p 1N3711 19p 
AFI26 50p 13C183L 36p BFI85 32p TIPSOA 58p 2N3019 32p 
AF127 50p BC184 18p BF194 14p TIP31A 62p ° 2N4062 25p 
AFI39 53p BCI86 25p BF195 17p TIP32A 74p f 40360 46p 
AFI7B 40p BCI87 2Sp BFI96 15p TIP33A 98p ,40361 41p 
AFI80 50p 8C212 13p BF197 t6p TIP34A 148p i 40362 45p 
Af186 39p BC2I2L ISp 13E200 40p TIP4IA 79p 40363 88P 
AF239 48p 8C214L 19p 6E259 25p TIP42A 90p 40406 44p 
BC107 lip 2CY70 21p 8E262 26o TIP43 35p 404B6 90p 
OCIOS lip BD112 52p BF263 26p ZTX108 18p 

ZEN ER DIODES 
400ntW 5a/ 3-3'1 to 30V, Ila. 

WIRE WOUND POTS. 3W, IO 

25, 5012 and decades to 111050, 50p. 

DIODES 
RECTIFIER SIGNAL 
BY127 1250V A 12p OABS OF 
IN4001 50V A 7p OA90 5p 
(44002 100V A 8p 0A91 5p 

1144004 400V A BP OA 102 7p 
IN4006 820V A IOp IN4148 5p 

1 (44007 1000V A 10p BAI14 Bp 

SLIDER POTENTIOMETERS 

86mm x 9mm x 16mm, length of crack 59-mm. 
SINGLE 10K, 25K, 100K log. or lin. 50p. 
DUAL GANG. 10K } 10K etc. log. or lin. 60p. 
KNOB FOR ABOVE, lip. 
FRONT PANEL, Sop. 

18 Guars panel 12in x 4in with slots cut for u 

with slider pots. Grey or matt black finish Complete 
with fixings for 4 pots. 

BRUSHED 
ALUMINIUM 
PANELS 

12in x 6in. lip. 
11 in x 2 },n. 14P, 

gin x tin, 12P. 

THYRISTORS 
2N5060 50V 0.8A 
2 (45064 200V 013A 

65p 106E 50V SA SSp 
Bop 1060 200V 5A 00e 

HE ATSI NKS- REDPOINT 
2W 24p 4W 45p TO5 Clip Sp TOI Single Sp 
3W 36p 6W 60P T016 Clip 5p TOI Double Op 

TRANSFORMERS All have 240V primary 
MT3012 0-12-IS-20.24-30V lA [3.85 
MT504 0-19-25-33-40-S0V /A L2.50 
h1T5011 0-19-25-33-40-50V A t3 IS 
M750(2 0-19-25-33-40-50V 2A L4-20 
MT60({{ 0-24-30-40-48-60V }A 4.3.30 
MT6O(t 0-24-30-24-30-40-48-60V 48OV IA (480 
11160/2 0-24-30-40-48-60V 2A 66.5O 

C.W.O. PLEASE. POST AND PACKING 
PLEASE ADD 10p TO ORDERS UNDER E2. 

Catalogue sent tree on request, 10p Stamp 
appreciated. 

PLEASE ADD 8% VAT 
NULLARD POLYESTER CAPACITORS C280 SERIES 

250V P.C. Mounting: 0-01µF. 0015pF, 0.0220F, O-033,,F. Q-0471,F. 31p 0068aF 4p. 
0- I0F 4415.0 15µF 5p. 0 220E 51p. 0 330 7F. O-47gF 9p, 0.613pF Ilp- 1.0µF 14 }p, 

I -5µF 22p. 2 -2pF 16p, 

MYLAR FILM CAPACITORS 100V I CERAMIC DISC CAPACITORS 
0 001 tF. 0.002µF. 0.005µF, 0 -OIuF, 0.02íF, 100pF to 10,000FF, 2p each. 
1p. 0 -04µF, 0.05µF. 0.0680F, 0- I6F, 6p. I 

ELECTROLYTIC CAPACITORS 
(uF1v) 1163. 1.5163. 2 2)63, 3-3103. 4-7163. 68140, 6.8(63, 1e125, 10163, 15(16. 15/40, 
15(63, 22,110, 22125. 22163 33163, 33/16, 33140, 4714, 47110. 47/25, 47440, 6816 3, 

68;16.10014. 100;10, 100/25. 15016 -3, 150116. 220)4, 220/6 3. 220.16. 330/4.6p. 47/63, 
100/40, 150/25.220/25, 330 ;10, 470.63.7p. 60.:63. 150140.220(40, 330116, 100014, 10p. 
470)10, 68016 3. I 

Ip. 100,63, 150/63, 220163, 1000110, 12p. 470125.680116, 150016 .3, 13p. 
470140, 680.25, 1000116. 1500/10, 220016.3, 18p. 330(63, 680/40, 1000125. 1500(16, 
2200/10, 3300,6-3. 4700(4, 21p. 

SOLID TANTALUM !WAD CAPACITORS 
O IuF 35v 2.2µF 35V 
0220F 35V 47pF 35V 
0.475E 35V 6 -00 25V 
1 0µF 35V 10µF 25V 

225F 16V 
33rrF 10V 
47pF 6 3V 

1005F 3V 

12p 

VEROBOARD 
0.1 0.15 

2} or 3d 26p 2Bp 
21, x 5 28p 21312 

311 .31 28p 28p 
30 x 5 34p 34p 
17 x 2} 95p. 77p' 
17 x 3} 13op IOBp 
17 x 3; (plain) B6 75F 
17 x 2 (plain) -- SIP 
2} x 5 (pfa,n) - 18p 
25 is 30 (plain) - 15P 

Pin insertion tool 62p 62p 

Spot face Cutter 52p 52p 
Pkt. SO pins 20p 20e 

JACK PLUGS AND SOCKETS 
Standard screened 32p 1.5mm insulated I3p 
Standard insulated ISp 3.5mm insulated Ilp 
Stereo screened 44p 3 5mm screened lip 
Standard socket 150 2 5mm socket 14P 

Stereo socket Sip 3 5mm socket 14p 

D.I.N, PLUGS AND SOCKETS 
2 pp Socket pin 

ISO', 5 pin 140°, 6 pin 
Plug I3 
4 way screened cable, lbplmctre. 
6 way screened cable, 32pimetre. 

BATTERY ELIMINATOR (1.70 
9V nains power supply Same slit as PP9 battery. 

HIGH VOLTAGE TUBULAR CAPACITORS -1.000 VOLT 
0.OIaF lip 0.047µF 16p 0.22,F 25p 
0 -0225F 140 0.10 20p 0.470 36p 

POLYSTYRENE CAPACITORS (60V 25% 
10pF to I,000pF E 12 Series Values, 4p each. 

SMOKE AND COMBUSTIBLE GAS DETECTOR -GDI 
The GDI is the world's firsts mic0nductor that Can convert a concentration or gas 
or smoke into an electrical signal. The sensor decreases its electrical resistance wfien 
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide, 
methane, propane. alcohol. North Sea gas, as well at cabbon -dust containing air or 
smoke, This decrease is usually large enough to be utilized withaat amplification. Full 
details and circuits arc supplied with each detector. Detector ODI Li. Smoke and Gas 
Detector Kits, mains operated with audible alarm £S60. Mains operated Meter 
Indicator 47'90. Mains(Battery Gas Leak Detector L1260. 12124V Battery operated 
L8.40. 12V Battery operated Two Remote Sensors £ 11.80. NOTE. The battery operated 
kits incorporate our patented circuit to minimise battery drain. Typically 120mA for 12V. 
These kits contain all parts required with the exception at case. Suitable case mains 
operated kit El .60. Battery operated kits £5, 

PRINTED BOARD MARKER 97p 
Draw the planned circuit onto a copper laminate board with the P.C. Pen. allow to 
dry, and immerse tfic board in the etchant. On removal the circuit remains in high 
relief. 

METERS 2" Scale.504A, 3mA, IOmA, IOOmA E3-30 

BULGIN MAINS CONNECTORS 
3 Pin 1 }A Chassis Plug I8p 3 Pin 1 }A Chassis Socket 30p 

Line Socket 22p Line Plug 24p 
3 Pin 3A Chassis Plug 24p 3 No 3A Chassis Socket 34p 

Line Socket iSp Line Ptag 40p 
3 Pin 5A Chassis Plug 24p 

Line Socket 32p 2 Pin SA Line Plug 20p 

THERMISTORS 
VAI005 5p 
VA 1026 5p 
VAI033 5p 
VAI055S 5p 
VA10665 50 
VAI077 Sp 
R53 LI -25 

WAVECHANGE SWITCH 33F 
p 12W. 3p 4W, 2p 2W, 2p 6W. 

4P 3W 

ROTARY MAINS SWITCH 
D.P. 2A 35p 

LINEAR IC-4 

709 14 pin OIL 40p 
741 6 pin DIL 40e 
7,1 14 pin DIL 3Bp 

723 14 pin DIL 95p 
747 14 pin DIL SSp 

748 8 pin DIL 45p 

DIL Sockets 14 pin and 16 pin 16p 
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HOMMER 2 STATION KE550 
INTERCOM £3.95 

HILLS HIOI V SM STEREO HEAD- 
PHONE WITH VOLUME 
CONTROLS 30- 18,000Ha BSI, £4SO 

163 HEADPHONE JUNCTION 
BOX El 37 

CAR STEREO SPEAKERS BSL £4.50 
I5ft Coiled Headphone ext. cable El -45 

20ft Coiled Guitar ext cable £1.50 
VYNIAR SPEAKER CLOTH 
Black or Black & Silver 

Sizes loin x 25in 60p 
36in x 25in EI.10 
36in x 50in !220 

SOLDERING IRONS 
CCN240 15watt £2-OB. 

X25 25watt f l -BO 

Replacement Elements f 1 -16 
Replacement Bits 40p 
ST3 Stand 96p' 
CARTRIDGES 
Accts GP91 -3SC Mono Crystal Compat. 95p 

GP93 -I Stereo Crystal Li 30 
GP96 -1 Stereo Ceramic El 70 

Sonotonc 9TAHC Diam. LI 95 
CASSETTE TAPE RECORDER 
DYNAMIC MICROPHONE £I .0 
Telephone Pickup Coil 45p 
Small Crystal Lapel Microphone 55p 
DIN PLUGS 
2, 3, 4, 5, 180 %, 5, 240 %. 6, 7, Pin 12p each 
STD Jack Plug Plastic Mono 12p 
STD Jack Plug Plastic Stereo 20p 
3.5mm Jack Plug Plastic Bp 

Visit our Warehouse for your require- 
ments of Resistors, Capacitors. Tran- 
sistors, SCRs, Speakers, Metal Boxes. 
Headphones. Intercoms. Meters. Audio 
Cables, Cartridges, Microphones, Wide 
Range of Plugs and Sockets, etc. 

All prices include V.A.T. 
Pisasr add I0 °' for P Min. Order LI 

HILLS COMPONENTS LTD 
DEPT. PWII UNIT No. 6 
MELINITE INDUSTRIAL ESTATE 
BRIXTON RD., WATFORD HERTS. 
WD2 SSL Tel Watford 21711 

H.A.C. SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

v, 

AIM 

Yemenis for over SO yearn fut Shur , +Save Equip- 
Meat 01 Quality, ' H.A.OE' were the Original 
cuapllera Or Short -Wave Receiver Kits for the 
amateur constructor. Over 14,11O0 satisfied 
customem -- including Technical Colleges. Hon. 
,'Italo, Public Schools, R.A-F., Army, flame, el,. 

1874 "DX" RECEIVER 
Complete kit -Price £1.90 (taci. p. k p, c V.A,T.). 
Customer writes: '-Anitralla, India and Amena. 
at loud voluraae: ' -' I have now hurl over NO 
elation's including many Amateurs. I have 
received 33 Q.S.L, verified repOrts -Hom all 
continents. An afoaring one -salvor." 
This kit contains all genuine abortwave Con, 
pouents, drilled chassis, valse, aectaaorloa and fall 
instructions. Ready to eeeemble. and of Cowan, 
as all our proJucta -folly gum...teed, yell range 
o! Other S.W. kits. laoludlug the famous model 

K plus" (illustrated shove). All orderefteepatched 
l'y return. Send stamped addressed envelope for 
lcccriptire catalogue of hits a compoocnta, aleo 
test report and details of 000ltitlg COmPettrlon spi 
Child -Wace liai viler,. 

r'H.A.C. " SHORT -WAVE PRODUCTS 
P.O. BOX No. le, EAST GRINSTEAD, 

SUSSEX RH19 35N 

BUILD 
A 

PROFESSIONAL 

TELEVISION 

CAMERA 
Complete kits available as designed 

by "Mullard " Includes a comprehen- 
sive construction manual, less tube 
and lens at £60.00 4- VAT. Lens and 

tubes also available from stock. 
UHF Modulator Kits at Li -IS includ- 
ing P & P_ & VAT. Allows standard 
domestic TV to be used as monitor 
(Modulator also suitable for TV 
Tennis and other similar games). 

Send Sp stamp for illustrative 
brochure and price sheet_ 

CROETON ELECTRONICS 
124 Conne Road, Twickenham, 

Middlesex TW2 6QS. 
Tel, 01- 898 -1569 
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VEH000ARD 

VEBOOOAROS GIVE A PROFESSIONAL 

FINISH EO YOUR 44ORK 

0.1 and 1115 pitch, plain and copper 

clad universal circuit boards. 
,11 AiLAHLk f HUr., voile LULaL RI- 1:,11L0 

aHAhl mi1,,.BUr(!N M H,,..IEnrn,,.,H L,n L,.,,1,,,, NL 

vs no tiECraoHres LTD. ..1 cn,.wu, 
sos aaa ro c,,.,-..,y raro 

ENGINEERS 

This 76pge Ek 
Shows how! 

YOURSELF FOR A 

BETTER JOB WIT" MORE PAY! 
Do you want promotion, a Letter lob, This helpful guilde to aheeese ',honk' be 
higher Day! --Yew Oppprttmltiee" chew. read by every ambitious engineer. 
you box to get them through A tow -euat Send tor thle helpful 7d page FREE hook 

now. No obligation and nobody will call home study course. There are rte books to on you. It could he the brat Thing you 
buy acid you can pay- at- yoteleera. ever did. 

LI OUT THIS COUPON IMl 
144 

CHOOSE A BRAND NEW FUU TaëSHERE. 
Tick or fate subrqa 

Build-ate-You-Learn 
rBACTICAL KADLO 
AND ELECTRONICb 
(with kit) O 

Electronic 
Enoinertiug 

Computer Electronics D 

Electrical Computer 

]Eagíneering O 
Prograttuning O 

Electrical Installations 
General 

Installations 
Radio and 

TV Engineering 0 and wiring in 
Radio Ern acing, Radio Amatenre' $.aid 

Ehmtrieai Maintenance and etc. etc. D 
Draughttmsuallip 0 Repair. 0 

Electrical Transistor 
bfathematica Technology U 

To ALDERMASTOK COLLEGE Dent. BPW95, Reading RG7 4PF i BPW 95 

HAUT talodvasure plan.) 
. 

A000EP5. 

CITY AND GUILDS 
Ineta0ntlons and 

Wiring 

CITY AND GUILDS 
Electrical 

Technicians L] 

CITY AND GUTLOB 
Telecommunications L] 

Omer rob,ea, 
Atcredlfed by C.A,C.C. 

Ase 

Mensen of A,B.C.C. 

I 

I 
BRITISH -INSTITUTE Of ENGINEERING TECHNOLOGY 
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POWER UNIT Type A125 
Supplying 6 or 9 Volt 
DC at 2110 mA. 
In m0111474 man form- 
ing a 2 pin 5A aualn. 
plug. 

2 
metre output lead 

with 400F ntlttl1IUD 
giving 2.1 aid 2.5 mm 
eocketa and 3.6 rolls 
Pink. 
Price 12:26. Poet 100. 

2" and 4" PANEL METERS 
2" 4" 

8I2E: 00mm Wlde 8120- 11Ornm Wide 
e 48mm High z x 82mm High x 
dourer Deep. 43mm Deep. 
Movement I.B. Movement I.E. 

Ohm. Obra. 
0-20 micro A. 1230 0-00 micro A. 1400 
D 100 micro A. 580 0 -100 micro A. 730 
0 -600 micro A. ro 0 -600 micro A. 200 
0-1mA t70 0 -1mA 200 
0 a 01A 170 0-0 OrA 200 
0 -lOnrA et 0 -10mA 8 
0 -30 mA 0.0 0 -50 taw 06 
0.100 mA 0.6 0-100 mA 0.6 
0 -,000 mA 0.0 0 700 nIA 0.6 
0 -1 AMP 04 0 -1 AMP 06 
0.3 AMP 0 -6 0-2 AMP 0.6 
0 -25 Volt 18K 0-26 Volt 28K 
0-50 Volt 60K 0 -30 Volt 50K 
0-300 Volt 300K 0 -300 Volt 300K 
"g" Meter 170 .' Meter 200 
V11 Pieter $250 VU Meter 5200 
VU Meten n o0mplete frith detector. 
Modern wide view. 
Price 2" t2 -06 ?oat 10v. Prier 40 13-96 
Pot 107. lamp. 660 per rel. 

} watt CARBON FILM RESISTORS 
t east at 70°C R 12 range 10 n -1>d I1 5% 
tot 070 470 X Cl 10% toi at 050 per 100. 

ELECTRONIC MAINS TIMER 
A reliable unit ideal for timing 
Bathroom /Toilet 
Ventilator. 
Stairway/ 
Cloakroom 
Lighting etc. 
Glee. up to 80 
min. delay betone 

Itching nit 
Delay 1 -30 mí0.. 
d)u.table. Malt Lead 400VA or 1000 Watte 
rnletlre. White Case 3 .1"a 31° x 2'. fitting 
tnrtructlon. Included. 
Trade Pelee 54 -80, Poet 100. 

MAINS KEYNECTOR 
The safe. quick, 000006toe 
for electrical appliance., 
13 Amp rating, .used, 
will connect a number 
0i appliance. 
quickly and 
.aielf to 
th. maiu., 
Ideal for 
testing, dem- 
onrtestine, 
window di.- 
plop. ate. Warping light, interlocked to 
prevent connecting when live. 
Trade Pries: 18.26. Poet 250. 

TRANSFORMERS 
SAFETY ISOLATING 
trim. 120/240V. 04e. 1201240V. 0o1n Tat 
4Ntb One.... 
VA Ref Price Price Price 
(units) No. taped 

1 
Plugs 
1 Pin + 

1 Earth 

Opa 
E 

Poet 
S 

00 149 7 S 0-80 4.00 0.88 
100 160 8 -08 0 -80 4 e 0.67 
200 153 ID 20 090 740 062 
250 162 1169 0-80 6.88 0-ell 
365 163 1410 0.80 10.80 0.80 
000 154 1658 0.90 11.50 1.00 
760 165 21.43 1.00 16 70 1-20 

1000 150 6239 1-00 1560 1.20 
1001/ 367 5619 1.00 30 -84 0 .A. 
2000 100 4620 840 $4.68 O.A. 
2000 109 6660 2.40 3330 0.A. 

12 A 24 Volts Ptim. 2001400. 
Amps 
12V 04V 

Ref. 
No. 

Orin 
6 

Pore t 

0d 0 16 242 144 029 
06 076 111 l'88 0.22 

1 06 217 164 079 
9 71 009 0.72 
4 7 18 168 018 

8 70 380 047 
e 4 106 420 062 

10 0 72 4 90 0-62 
17 e 110 401 0.02 
16 0 17 O22 0.69 
70 1 110 047 0 e 
90 10 167 11'95 007 
.0 20 231 11.114 1.00 
50 30 226 1630 1.10 

30 Volts 
Prim, 100 -240V. 3.0. lt. is, 80, 14, S0V. 

Atop. Ref. Pelee Poet 
No. L S 
112 172 0.90 0d 

1 

91 

70 s-s1 
I 128 

s 10 4 10 
4 21 462 
a 61 0S0 
4 117 3.60 
s 88 0 80 

10 89 807 

0-30 
0.94 
0 42 
0.52 
037 
0.92 
067 
0.07 

SO Volts 
Trim. 000 -140V. 
S.O. 70, 18. $8, 

Amp. Ref. 
No. 

0.6 102 
1 107 
2 104 
4 100 
4 106 
1 107 
4 118 

10 119 

40, 608, 
Orlo. 

1 

84.0 
4-67 
6 20 
6-60 

11-17 
14-11 
1047 

Foot 

0.30 
036 
0.47 
067 
0.69 
007 
0.97 
0 07 

60 Volts 
Prim. 230 -240V. 
Bee. 21, 10, 40, 45. 
Amp. Ref. 

No. 
0 a 124 

1 126 
2 177 
I 126 
4 119 
9 40 
4 120 
4 121 

10 122 
12 180 

40V- 
Pelee 
i 

108 
100 
4 6$ 
4.44 
7.04 
1.4e 

1010 
13'$0 
IS 15 
1000 

Pott / 
o 38 
034 
0 42 
037 
e a7 
0'47 
o 82 
1 00 
1-00 
110 

MINIATURE AND EQUIPMENT 
Prim. S409 with .cr44o. 

Volt. 
Mee. 1 

$ -0-1 
00 
0-8 
9 -0 9 
0-0 
0 6 -9 
0-4 I 
1541 e 
0 -16 
20.0 -20 
0-20 
0 -16-20 
0-20 
0 -20 
20 19412 -20 
0-16 -20 
0 16-27 
0 -10 -97 

Bet. 2 

0 0 
0-g 

0-0 
0-4 -9 
O 8 -9 

0-- 16 

0 -20 
0 -16-20 
0-20 - 

700 ¡Inc) 221 
0 -36-20 1000 1000 105 
0 -16 -27 600 707 203 
0 -16 -27 1000 1007 104 

MRll.mp. Ref. 
Mee. 1 Sec. 7 No. 

700 238 
600 600 234 

1000 1000 211 
100 13 
730 180 236 
600 600 207 

1000 1000 He 
40 240 

100 700 235 
30 241 

160 180 137 
600 810 200 
300 300 114 

1600 NO BCREEN 1110 

Price 

1-20 
190 
1 07 
1 28 
1-44 
176 
2'7W 
1-11 
100 
1 II 
100 
847 
1-72 
S00 
8-81 
1g1 
S-7f 
169 

Pott 
e 

D90 
010 
0-77 
010 
030 
017 
0 74 
010 
910 
010 
0'30 
0i0 
0 21 
0.40 
0-30 
0 04 
0-70 
0.05 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 

One Awl. Two Amp Four Amp dix Amp 

00 P.I.V. I$p 00 P.I.V. 1150 100 1.LV. 14P 50 P.I.V. 055 

100 P.LV. lap 200 P.I.V. 407 200 P.I.V. lOp 100 P.O V. 700 

300 P.LY. M7 200 P.I.V. 457 400 P.I.V.417 200 P.r.V. :OD 
000 P -LV. $09 400 P.I.V. 006 600 P.I.V 707 400 P.I.V. pap 

ADD 100 P á P PER ORDER 

AUTO TRANSFORMERS 
Cased v erelon. arc 240 Volt Maine to 116 Volte, arne-rt 
.tari Cased mite coated lu tough 7eein with power lead. 
tow And 113 Volt American typt rocket Op to 800VA, 
bora 609 V A cable entry. 

Price Frier 1Mlee 
VA Ref. (seed Plug. Open Post 
CV .04 No t 2 A 3 phi O F 
Topped at 116.130. 240 Volts 

20 113 0-00 0 -10 145 0.80 
Topped it 115. 200. 220. 240 Volta 

260 4 5.80 036 
200 05 6.40 016 
300 00 7.27 015 
800 07 9.99 0.15 
750 Al 12.50 0 70 

)000 94 1570 076 
1500 93 10.58 0.76 
2000 95 30.10 1-44 
a000 73 4358 1.90 

5-94 
4-60 
8-28 
1.20 
0-70 

12.40 
1038 
22.05 
5200 

0.81 
0.40 
002 
0.67 
092 
0-82 
160 
1-60 
1 90 

PLEASE ADD 8% FOR Y.A.T. 
1 

POWER UNIT Type CC 12 -05 
01010111 awttrhe,l 3. 46. 0, 7.6 
0 and 12 volte at 600 mA D.C. 
Operates from 249 V mein.. 
suitable for Radio.. Tape 
Recorder,. Retord Playpen etc 
Slu 7.6x60xl4.Ocm. Pelee 
8396. Port 20p. 

MINIATURE NEONS 
6mm dips, 12mm Length leads length 6ppr06. 200110. Pecaln- 
mended ballast resister 150K Ohr. for 240 Volt 00001(100 
Trice: Prt.et 00 10 tor 500. Poeto t, 10P. 

A.S.P. LTD. 
DEPT PWI2, SIMMDNDS ROAD, WINCI4EAPt 

CANTERBURY, KENT. Tel: (0227) 52436 

= ? iiim111111111111orlull1l111iP11PI111I11uIIIIIil1u1 '.I!1: 111111111111G1ä!: RI! IlllIl11111111111111111111:ina oiCl!(unnilflllll111111111!!'= 

E. If you have difficulty in obtaining 

PRACTICAL 
WIRELESS 
Please place a regular order with your newsagent or 
send 1 year's subscription (£3 25) to:- 
Subscription Department, 
Practical Wireless, 
Tower House, Southampton Street, _ 
London, WC2E 9QX 

gik111lllll llll11111:I! 191119u111I11111I1111111191[1111 lull: 11111111111111111111111111119: 1111111uí11: 111111111111111111111111161:IIIU1lNI IIIII! iiITI! 

FELSYEA4 ELECTRONICS (PW$6), CHE°ADLÉLÇHS'SaG1AP83H4Rs 

STYLI- Replacemente for r-irlu:dly all ACOA, 840. COLLA11ioO,l( RRAIl IJ. 
Tip: 

IL7 
IRON ETTI, MONOTONE. Mingle Tip, Sapphire 100, pp 

be RttreO(LP r70 or ST /LP PapPhrtr 37p. Double Tip. Diamond elTiLP + Sapphire 78 

880. Diamond 42110 + Diamond t1VILP £1.25. For COMM IN G. Diamond 0500, (180013 

mot (7920 or £2.10 each. (1600E at £4'10. Charger 10p any quantity. FIORE LIST (FOE 
SA 01 l't7LL 11T AILS OTTO.) AND CARTRIDGE Ee3U1VALENTS incleid tog 98U RE. 
PICIIERING, AUDIO -TECH, It O O., AND MANY MORE STYLI l'OR MAGNETIC 

AND CRYSTAL P1CK -6118. 

CARTRIDGES. All with styli and fittings. Replacements for .1008 CP121 4C /Stereo- 
'mom rwmpat finie Cori.) at 81;06. 019:1 Stereo nt 41.46, 11/.94 Stereo Ceramic at 6109: 
for PONETTE DC /40013CM (Sliced change switch at iront for C.P87, Tao á c.) at 11.26. 
for RSR X313, 1511 and 1011. at 11.35 each. 8I:0H and 110081 at 01.70 each. TC6H 

at 41.50, TCS Stereo, 3 pine, /2.16; chacone ;.0p any gbantlty. 

RECORDING TAPE, ALL XINEST BRITISH MTLAR: 6" 000 ft. 409; 8" 900 ft. 66D. 't 100 It. Thy; 7" 1800 It. 21.05. Charge. tar Y and 5t". 1 -4 136 ear.h, .0 and over. 180 

the not Chargea for 7 ". 1 -3160 each. d -3 837 the lot., 8 01111 over 4071110 lot. 
SPEAKERS 21 ", 3, R nr 04 ohms (Mate which) 657. Outran I0P each. 

CORRECTING WIRE- l'In. of 5 coils. mall. 1oí0, each Oy,le. ant.' core 1961107 charg re/. 

E lex Tole 217 (10p charge.), 

EARPIRCES. Magnetic. 2.5 or 3.3enm plug (elate which/ 167. CRYSTAL (3'ómtn cols) 
36p ía11100 np to 0). 

VIBRATORS, 7 Pin SYNCIL. (125Rí type) 757. 4-pin NON -synch (12113D4) 467 (All 

100 urhl. 
lend SAS tot tree .1111, eerlrldge, teeeewries and oOnrloteota 1171. AD Dries. include VAT. 
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WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS. ENGLAND 

MAIL ORDER. CALLERS SATURDAYS ONLY 
C.W.D. Please. P. & P. add 115 to orders under E3. Prices exclhSiye of VAT 

A Li...cane, . u:and crew ai 

TRANSISTORS 
AC/07 16p 
AC125 13p 
AC126 13D 
AC127 13P 
AV128 11p 
AC176 14p 
AC187 11p 
AC18B 13p 
ACY17 SSp 
ACY19 25p 
ACY20 24p 
ACY21 29p 
ACY22 16p 
AD140 lip 
A D140 lip 
AD161 35p 
A D162 35p 
AF114 14p 
AF115 I4D 
AF110 14p 
AF117 110 
AF118 40p 
8C107 10p 
B C108 100 
BC109 10p 
B C147 16p 
BC14B IOp 
501412 10p 
BC157 13p 
BC158 11p 
BC159 13p 
BC187 12p 
BC168 12P 
BC189 12p 
BC170 110 
SC171 11p 
8C172 lip 
130177 lip 
BC178 14p 
SC170 lip 
BC182 110 
BC183 11P 
BC1B6 11p 
BC212 13p 
BC213 11p 
BC214 15p 
BCY39 99p 
eCV40 a0p 

e CY62 2ip 
BCY13 25p 
BCY58 lip 
BCY59 lip 

O CT* 15p 
BCY71 lip 
BCV72 12p 
513131 45p 
80132 450 
80145 55D 
BDY11 1150 
BDV17135p 
BOY* 125p 
BDY19 19Sp 
BDVfiO 52p 
BDY61 S5p 
BF194 10p 
8E195 10p 
8E196 12p 
BF197 15p 
e FV50 20p 
BFY51 20p 
BFV52 Sip 
BFY53 17p 
BFY55 SSp 
MJE370 630 
MJE971 7813 
MJE520 62p 
MPF102 3013 
MPF108 30p 
MPF10426p 
MPF105 8ip 
0C26 /OP 
OC28 51p 
0C35 41p 
OC38 S2p 
OC41 35p 
0042 3Sp 
0C14 12p 
OCIO 12p 
OCTO 12D 
OC71 12p 
0072 12P 
OC74 21p 
OC16 12p 
OC82 15p 
0033 2(ip 
DC140 1000 
0C201 7013 

00202 80p 
TIP29 130 
TIP29A 45p 
T1P30 4.110 
TIP30A 54p 
TIP31 S4p 
TIP32 14p 
TIP33 /5p 
TIP34 1300 
TIP41 65p 
TIP41A /8p 
TIP42 70p 
TIP42A 71p 
TIS43 26p 
T4S44 17p 
T1S45 50p 
T1546 21p 
713613 lip 
TfS61 19p 
TISOZ 2/p 
TIS91 28p 
2TX 1 O7 10p 
ZTX108 10p 
ZTXto9 12p 
ZTX300 12p 
2TX301 14p 
ZTX3i2 11D 
ZTX304 22D 
2TX311 IOp 
ZTX341 lip 
ZTX500 15p 
ZTX502 tip 
ZTX506 42p 
ZTX531 23p 
ZTX550 lip 
2N7D6 11p 
2N708 16p 
2N1131 20p 
2N1132 20p 
2N1301 20p 
2N1302 20p 
2011303 20p 
2141301 24p 
EN1305 2/p 
2N1306 24p 
2N1307 2113 
2N1893 30p 
2N1990 45p 

LINEAR ICS 
7190 0IL?T09935D 
723C OIL/TOSS 75p 
741C Spin OIL S2p 

.. 14pin DILE 
TO99 3íp 

747014pin DIL80P 
Slid Opin OIL 49p 
7805 (Rap.) 170p 
CA3018 72p 
CA31320 140p 
CA3035 1352 
CA3036 90p 
CA3048 7óp 
CA3018 210p 
CA3050 1352 
CA3075 hip 
CA3081 1502 
CA 30a* 195p 
CA30900 Slip 
LMS00 TO99 1702 
LM304 7099 í70p 
L M305 TOSS 110p 
MC724 Sop OIL SOCKETS 
MC1303L 1302 8, 14, 16 pin 

MC1304P 160p 15p each 

lu uardnl,6d 

TTL 71 SERIES 
2N2217 713 7400 16p 7480 60p 
2N22104 7401 lip 7481 110p 

20p 7402 lap 7482 16p 
2012219 2S0 7403 lip 7483 1102 
2N2220 lip 7404 19p 7484 95p 
2N22224 7105 19p 7485 1172 

20p 7406 39p 7186 38p 
2012303 250 7407 390 7487 1550 
2N2483 30p 7408 21p 7488 360p 
2012891 30p 7409 24p 7490 85p 
2012906 15p 7410 160 7691 19p 
2012907 /SD 7411 22p 7192 69p 
2N2926 Sp 7412 26p 7493 692 
2013053 11/p 7113 280 7494 IOp 
2143054 42p 7414 602 7455 80p 
2013055 45P 7416 3517 7494 95p 
2N3614 590 7417 3Sp 71104 5313 
2013615 65p 7420 11D 74105 Sip 
2013702 122 7422 212 71107 43P 
2013703 12p 7423 362 71110 56p 
2N3701 12p 7625 Sip 

34011 85p 
2013705 12p 7{28 21,13 74118 Kip 
2013708 lOp 7427 Sip 

74121 SOD 2N3707 10p 7428 39p 74122 70p 
2013708 ap 7430 lap 74123 912 
2013709 Pp 713E 17p 74141 fip 2N3713 120p 7433 36p 71150 lisp EN3715110p 7437 362 70101 loop 
2/43716 ISOp 7130 lap 

74153 Pip 2013771 140p 7440 lip 74154 116p 
EN3772160p 7441 750 74155 1030 2N3773240p 7442 752 71156 1aOp 
201381S 262 7143 120p 

74160 1350 2013820 38p 7444 120p 74166 160p 
2013823 602 7145 1100 

74167 3002 2013909 lop 7446 lisp 
74174 160p 2N3934 15p 7417 13Dp 
74174 126p 2013905 17p 7448 11i2 

2013900 lip 7450 Lip 74100 1212 
2014037 Sip 7451 Lipp 74182 12óp 
2044062 122 7453 lip 74184 lí0p 
10311 34p 7454 16p 74185 110p 
40323 32D 7460 No 74190 lOSp 
40324 47p 7470 lip 74191 l95p 
40.336 559 7472 Sip 74192 200P 
40360 4Dp 7473 37p 74193 200p 
60361 452 7474 272 74191 1302 
40362 39p 7475 SSp 74198 2772 
40407 32p 7476 37p 74199 270p 

MC1310P 2750 DIODES SR OGE TRIACS 
MC7710CG Sop AA120 10p RECTIFIERS 400V 3A 115p 
MFC400011 45p óY100 18 (Plastic Case) 500V 3A 12ap 
NE555 Timer 652 

BY784 3Sp IA 50V 2óp 4ó0V BA lisp 
NE562 FM Syn *Op SOOV 6A 1502 
PASO 150p 8711 25p 1A 100V 25p /00V IOA lOSp 
SL4D30 150p 0A5 33p 1A 600V 25p 59OV 10A 1110P 
SL414A 115p 0A9 9p 2A 50V 30p 
TAD100 AM 150P 
TBA800 5W AUD. OÁ19 102 2A 200V 402 

í15p O481 ip 2A 600V 4513 

101414 115p 0A85 10p 4A 200V Sip 
0490 6p 4A 600v 70p 
OA91 Bp 64 200V Bap 

OA200 6p BA 0(3V VP ALUM. BOXES 
OA2O1 Op 2ixS3x1 {" 4Sp 

PL4001 Bp isixl }" 4Sp 

PL4004 ip THY- 4x5 }xl 4íp 
PL4007 12p RISTORS 4x21x:e Sip 
1N814 5p í00V 14 3óp 3x20" 38p 
1014001)3 6p 400V 1 A 4Sp 74512" lip 
1144009 Tp 600V IA 5551 09793 992 

103x3" IlIp 
101400415 Yp 100V 3A lip 4044 4i3" 992 
IN400617 6p IOOV 3A 5SP 12,033" 120p 
1N4148 Sp 600V 7A /50 124813" 1502 

OPTO 
ELECTRONICS 
Minitron3015F 110p 
OCP70 40p 

00P12 Sip 
ORP60 45p 
ORP 46 
LED TIL 209 (Red) 

with socket 19p 
2015177 352 

ZEN ER 
DIODES 
boom W 
3 3 -33V 
lop each 

POLYESTER CAPACITORS: Axial load type. (Values are in 7cl). 
105V 0001, 0-0012, 0.0015, 0-0016, 00022. 0.0033, 2 }p; 00047. 0.0068, 0.01, 0015, 
0.022, 3p; 0-047.0-068, 0-1.4p; 0 15. 0.22, 7p; 0-33,10p; 0 47130;100V: 0 1, 0-15, 4p: 
0 22 Sp; 0 3362; 0 473P; 0-60100; 1 013p. 250V : 0-2211p; 0 33 6p; 0.6812p; 0.47 9p; 
2 2 Sip. 
RADIAL LEAD P.C. TYPE 1Va1ues are t5µ0. 
250V : 0 -01, 0.015. 0022, 3p; 0 033. 0 047, 0.060 34p; 0.1 4p; 0.15 46; 0.22, 0.33 52; 
0 47 7p: 068 100:1 0 11D: 1 .5 20p; 2.2 72p. 

ELECTROLYTIC CAPACITORS. Ailal lead tyDe (Values are InP11 
63V: 1-0, 1 5, 2 2.3.3, 4, 4 7, 6.8, 10, 15, 20, 22, 47, 686p each, 10012p.40V 100, Op. 
30V: 3500, 3Sp. 25V : 69, 6p; 150, ip; 220, 11p; 470, 13p. 25V: 680, *PI 1000, 24p; 
2200, 34p; 3000, 39p 16V: 40, 100, 125, 250 ip. 16V: 1000. 1500, 16p. 10V : 4. Sp; 640, 
1017; 1000, 14p; 2200, lip. 

CERAMIC CAPACITORS 
50V d.C, Plaquette body 25mm leads. 
Range: Spf- 10,000pí once 2p each. 
0'01501, 0 02201, 0-033pí, 0.04771/ 5p 

POTENTIOMETERS AB Carbon track 
0'25W. loo end linear values 
IKohm -2Mohm Single gang 15p 
SK01m- 2Mohn1 single gang wfswIteh 

2/D 
2Kohm -2Mohm dual gang 42p 

SLIDER POTENTIOMETERS 
0 2SW log and linear values 
5K0-500K0 single gang 35p 
10K- S00KOhm Dual gang 50p 

KNOBS for above BIaCk or Silarad 10p 

MY LAR FILM CAPACITORS 
100V: 0 .001 pf, 0-00201, O 0OS01, 0 01P1 
0 0201, 0 O4p1. 0 0501 3p. 100V: 0'121, 
0'221, SOV.0 4411p. 

PRESET POTENTIOMETERS 
0 25W 100ohm -1 Mohm HOrl20nlal 637 

1K -1Mohm Vertical 6p 
0-1W: SOohm -1MOhm Vertical Ira 

RESISTORS High Stability low polso 
kW C 5% 2.2R -10M E24 Ip 
}w C 5% 2 211-10M E12 tp 
1W C 5% 2-2R -10M 012 2 Sp 

4W WW 10% IR -IDOR EIS ip 

JACK PLUGS i SOCKETS 

Screened 
Chrome 

3" mono lip 
e afore* 30P 
3 5mr0 14p 
25mm 10p 

Plasllc 
body 
13p 
lip 
lip 
IP 

Open 
Metal 

13p 
1Sp 

Sp 
Ip 

Moulded 
with Break 
Contacts 

17 
2Sp 

BANANA PLUGS 
(Red or Slack) Sp S 
SOCKETS Sp. 

COAXIAL PLUGS 
10o: SOCKETS ip i 
COUPLERS 11 -9 15p 
CAR AERIAL PLUGS 
10p. 

DIN PLUGS 12p. SOCKETS Sp. COUPLERS 15p. (2 pin loudspeaker type, 3 pin 
4, 5, (180° 11 240°) 6 6 7). 

PHONO PLUGS (ASSORTED colours) ip, COUPLERS Ip. 
SOCKETS: S154114 Sp; Double 7p; Triple lap. 

TOGGLE: SPST 
DPOT 

SWITCHES 
lip SLIDE: IA OP 250V 1010 

72p OA DP 250V miniature - OD 

PUSH BUTTON: make or break lip 
ROCKER (white): SA 250V SP changeover 

centre oR 25p 
ROTARY WAVECHANGE: I Dole12 way 

2014w. 2D/2w. 3pf3w. 2p78w, 3lí /w, 1p12w, 
dpl3w 24p 

SUB -MINIATURE TOGGLE 
SP changeover 35p 
SP on /oft 35p 
DPDT 612 

TRANSFORMERS 
Primary 250V. Secondary II 
below (In Volts): 
6-0-8 (miniature) 100mA 
9-0-9 .. 100mA 
12-0-12 ,. 1DOmA 
18-0-18 alo 24V 100mA 
24-0-20 500mA 
30- 24- 20-15 -124 IA 
9 -0 2A 
8-0 2A 
5-0 2A 

stated 

9óp 
!Op 
ó0p 
9013 

Slip 
2302 
110p 
110D 
110p 

VEROBOARD Pitch 
01 

300 
0415" S2p 

Sial 12P 
lip 

3 117" 130P 
4 f7" 172p 
Pkl of 34 pins 
Spot loco cutler 
Pln insertion loor 

0.15 0.15 
Plain 

21p 14p 
322 1Sp 
31P - 
Sip 26p 
75p 552 

105p 76P 
l05p 

20p 
4óp 
Sip 

LAMP HOLDERS /LAMPS 
LES HOLDER round top, colours Red/ 
BluedGleen /Yellow /While requires 1" 
hole 14p 
MES HOLDER Heavy duty, round top 
Red, requires i" hole 25p 
NEON. 240V RED round top in hale SOP 

NEON. As above but with {" square 
RED top 252 
NEON. As above but with }" square 
Oteen top 25p 

KNOBS (To 5435 shall) 
K1 Black pointer type ip 
K2 Slim sllyeied aluminium 10p 
K3 Black 13" wllh Chiome rim 15p 
K4 Black with bright metal 100. 

33mm dha. lip 
KS Slack with motel lop and skirt 

numbered 0-10. Simm top 
K6 As 05 but with black p0lnter 

gn skirt 20p 
K7 Tapered Black will, metal fop and 

skirt numbered 0-10. 30x11 m d1a. 20p 

MASSIVE CLEARANCE BARGAINS 
Bargain component parcels Contain Resistors, Capacitors, Poten- 
tiometers, Knobs, Rotary and Slide Switches, IF's, Tag Strips, Drive 
Drums, Coil Formers. Wire, Grommets. Relays, Pulley Wheels, 
Magnets. Transistor Panels, etc. Save yourself £'s on these wail 
selected parcels, 61b net weight 0.00, p.p 50p. 
Brand New Wirewound Resistors 1 -7 watts, mostly Plessey 
GWS- J3 -5.7. Good selection. 100 for (I.00, p.p. 20p. 
Mullard Ferrite Cores LA3 Sop, LAI 75p, LAII00 SOp. 
SPECIAL OFFER. Metallised Polyester Capacitors by Erie, Mullard. 
etc. Values include ' 01/ I6DV ,011250V,'015)160V,022(160. -033/160, 
.0471160V, '065/160V, 'l /F60-250V, 22/160V, etc. This is s bargain 
not to be missed. 100 for 4I'5. p.p 20p, 
Assorted Capacieors, Silver Mica, Tubular and Disc Ceramics. Poly. 
styrene, Tremendously good selection. 300 for LI, p.p. 20p. 
Please add 6% V.A.T. 

Mail Order Only. 

XEROZA RADIO, 
f, EAST STREET. BISHOPS TAWTON, DEVON. 
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PUBLISHER'S 

ANNOUNCEMENT 

Due to production difficulties existing at 
the time this issue went to press, we 
strongly advise readers to check with 
advertisers the prices shown, and avail- 
ability of goods. before purchasing. 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 12p per word (minimum 12 words), box number 30p 
extra. Semi -displayed setting £10.00 per single column inch. All cheques, postal orders, etc., to be made 
payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad- 
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon 
Street, London, EC4A 4AD for insertion in the next available issue. 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 

ITV, 
BBC1 

&2B /W 
as used by leafing 4& Colour 

TV companies 
Guaranteed 

Perfect Pictures. .i Sere [Cs. We supply 
/.. this genuine U.H.F 

erial for only [7.20. can 

,.. f the oaten% or inside. - -- - 0uality made technically 

+43P cart advanced design Precision 

grid reflector eliminates ghosting. 
Complete with clamp, matrucapns 

advice. Money Bask Refund. 
WeH /rarsven Bracket 25p. Bast 
Cable 12P per yard. Plug 100 6 FREE 

with order maps 6 charms! reference 
01 Radio 6 TV Transmitters. 

SENO DÌnICT TO DIRT. PWIO 

219 Mansfield Rd. Nottingham. 

IOtPEIIIALTRADING uRat5lExD. 
u<nnny Ar. ui ,:,,H-.r., 

J. & A. TWEEDY LTD. Incorporating R. Baines 
Prices include VAT and Postage 

Multibsams: MBM 30 E320, MBM 48 E0.38, 
MBM 70 E1425. 
Parabsams: PBM 12 E4.05, PBM 18 E515, Log - 
periodic E7ß0. 
Stereobeams: SBM 1 E2.65, 58M 2 E3111, SBM 3 

SBM 4 £5$, SBM 6 E0.75. 
Masthead Amplifiers UHF or FM VHF E10.00, 
Setback E550. 
We are stockists of AMTRON KITS and BIB 
ACCESSORIES. 
VHF Co -ex Op /m, Low Loss 12p /m. 
Open Tuesday to Saturday 0900-1730. 

79 Chatsworth Road, Chesterfield S41 2AP. 

Wanted 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 
KENSINGTON SUPPLIES (C), 

367 Kensington Street. Bradford 8, 
Yorkshire. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities all details, quotation by 
return. 
quantities, 

55 Worcester 
Street, Wolverhampton. 

EARLY WIRELESS receivers, com- 
ponents and magazines, details to 
Johnson Raffles, Haverbreaks, Lancas- 
ter. 

VINTAGE RADIO MART urgently 
wants to buy all types of pre -war 
radios, literature, components, particu- 
larly pre -1927. Box No. 116. 

WANTED. One of each, new or good 
S /H, PEN20, 1120, SP20 valves. John 
Benson, 258 Portland Road, South Nor- 
wood, London SE25. 

AVO. 7 & 8 any condition. Any quan- 
tity. Huggett's, 2 Pawsons Road, W. 
Croydon. 

WANTED. Volumes 1 -7 Practical Elec- 
tronics and volumes 40-46 Practical 
Wireless in perfect condition. Box 117. 

HEATHKIT HiFi MA -12 Power Ampli- 
fier and USC -1 Stereo Control Unit. 
Amberley 2237. 

URGENTLY required Service Sheet for 
"Sound" tape recorder Model 555 all 
expenses paid. Box No. 119. 

For Sale 

COPPER CLAD LAMINATE 
FOR 

PRINTED CIRCUITS 
Single sided 1/16" paper base- 1.Op /sq. Inch. 
Single sided 1/16' glass- epoxy- 1.5p /sq. Inch. 
Any rectangular sizes cut to your requirements. 
Please send cash with order. 
Price Includes Postage and packing. 
From: SIMTECH ENGINEERING LTD 

VOLUNTARY PLACE 
WANSTEAD 
LONDON E.11. 01-530-4240. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical dear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

PVC ADHESIVE TAPES 56 in X 11 yds 
Black, some colours. £5 per 100. £40 
1,000, samples. £1. North, 1 Elloughton 
Grove, Cottingham, Yorks. Tel: Hull 
847208. 

MICROPHONES: AKG D109, £1265; 
AKG D202EI, £4345; AKG D190C, 
£1870; AKG D190E, £20; AKG D224 
£55; Sennheiser MD211N, £4950; Senn - 
heiserMD413N, £29.70. All brand new 
and boxed. Send CWO to J. J. Francis, 
(Wood Green) Ltd., Manwood House, 
Matching Green, Harlow, Essex. Tel: 
Matching 476. 

VALVES, VALVES & MORE VALVES. 
Large stocks 1930.1974, many obsolete. 
Also available many types of tran- 
sistors and styli. Price lists available, 
15e. Cox Radio, The Parade, East 
Wittering, Sussex. West Wittering 2023. 

SOUND TO LIGHT CONVERTORS 3- 
channel, 1.5 kW £18, 3 kW £25, single 
channel £9; Sequencer £93; Strobes 
from £19; Projectors from £24; etc. 
Call or mail Aarvak Electronics, 98A 
West Green Road (Side Door), London 
N15 5NS. 01-800 8656. 

CONNOISSEURS. I have attic -rescued 
back numbers Wireless Weekly (later 
Wireless) seven issued in 1924, two 
issued 19.5, nine issued 1926; Wireless 
World, six issued 1925, thirty -seven 
issued 1926, three issued 1927; and mis- 
cellaneous same dates. Offers to Box 
118. 

Books and Publications 

Technical Books - 
Radioaflectronics 

Handbook of Tested Transistor Circuits £0.40 
Radio Servicing for Amateurs EO-20 
Boys Book of Crystal Sets & Simple Circuits E0 -25 
Television Timebase Circuits E7 -00 
How to Solve Solid State Circuit Troubles E1.75 
How to get the best out of your Tape Recorder E1.50 

Transistor Circuits Manual No. 2 EO.15 
Jack Darr's Service Clinic E7 -35 

Transistor Circuits for Modern Test Equipment E0.60 
Rad & Electr Colour Codes and Data Chart E0.15 
Handbk of Transistor Equi and Substitutes £O-40 
Hi Fi, PA & Disco Amplifier Design Hndbk E0.75 
Radio Servicing Problems EO-45 

Electronic Circuits for the Amat Photographer E0.60 
Handbook of Simple Transistor Circuits £0.35 
How to build Solid State Audio Circuits E1 -75 

Sound and Loudspeaker Manual E0 -50 

TV Technicians Bench Manual E2.50 
Radio Amateur Operator's Handbook E0.70 
Audio Amplifiers E0.53 

Television Servicing Vol. No 1 E0.85 
Television Servicing Vol. No. 3 E0-60 
Television Servicing Vol. No. 4 E0.85 
Radio Tedmicians Bench Manual E3.00 
Servicing Transistor Radio Receivers E0.75 
1st.Book of Hi Fi Loudspeaker Enclosures E0.60 
2nd Book of Hi Fi Loudpeaker Enclosures E060 
Manual of Electronic Circuits for the Home £0.50 
Modern Crystal Set Circuits for Beginners £0.35 
Electronic Novelties for the Motorist E0-50 

2nd Book of Transistor Equiv.& Substitutes E0.95 
Handbook of Electronic Musical Novelties E0 -50 
Transistorised Novelties for Hi FI Enthusiast E0-35 
Fault Location Exercises in Rad.& TV Vol.1 P0.80 
Fault Location Exercises in Rad.& TV Vol.2 E135 
Colour TV Picture Faults E2.50 
Practical Transistor Novelty Circuits £0.40 
Boys Book of Practical Radio & Electronics E060 
Radio Receiver Construction using ICs & Transis.. £0 -60 
ICs & Transistor Gadgets Construction Handb'k .. EO -60 
Integrated Circuits Equiv.& Substitutes Hbk EO.75 

FREE! * * * * * * * * * * * * * * * * * * * * ** 
*, A 'Resistor Colour Code Disc Calculator' 
* I Invaluable to the keen radio constructor!) * 
* OFFERED FREE ON REQUEST FOR ORDERS £3 ANDOVER {*, 

* PLEASE ADD 10% FOR POSTAGE & PACKING * 
R AD IO BOOK SERVICE 
40 Eivo ll 11i+ay, ReckdrlFlsrt1f3613 2RZ 

UFO CHARTS. -Wave Prediction, 49p; 
Daily Flight Pattern, 44p; Map, 44p; 
TV UFO Detection 2 Optical Circuits, 
55p; Propulsion Theory, 55p; Gravity 
Theories, 55p. Circuits: Transistor 
Optical, 66p; Radiation /Optical, 40p; 
Microdetector with memory, LSI, 75p. 
R. & E., Highlands. Needham, Suffolk. 

Service Sheets 

SERVICE SHEETS for over 6,000 
models of Televisions, Radios, Transis- 
tors, Stereo, Tape Recorders, Record 
Players, etc., at only 30p plus SAE 
with free Fault- Finding Guide. Over 
50,000 sheets in stock for 10,000 
models. SAE enquiries. Catalogue 20p 
plus SAE. Hamilton Radio, 47 Bohemia 
Road, St. Leonards, Sussex. Telephone 
Hastings 429066. 

SERVICE SHEETS. Radio, TV etc., 
8,000 models. Catalogue 20p. S.A.E. 
enquiries. Telray, 11 Maudland Bank, 
Preston. 
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LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 40p EACH 

" PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS " 

Otherwise cannot be attended to 
(Uncrossed P.O.'s please, original 

returned if service sheets not available.) 

rlPLEASE NOTE 
We operate a by return of post" service. Any 
claims for non -delivery should be made within 
7 -days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 6BX 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
state make and model number alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Mail order or phone 01 -458 4882 

Educational 

TELEVISION: 
TRAI N l NG . 

16 MONTHS' full -time practical and 
theoretical training course In Radio 
and TV Servicing (Mono and Colour) 
for beginners. 

13 WEEKS' full -time Colour TV 
Servicing course. Includes 100 hours 
practical training. Mono revision if 
necessary. Good electronics back- 
ground essential. 

Next session commences on Jan- 
uary 2nd. 

Prospectus from: London Elec- 
tronics College, Department Al2, 
20 Penywern Road, London 
SW5 9SU. Tel. 01 -373 8721. 

C AND E EXAM 
Make sure you succeed with an ICS home 
study course for C and E Electrical Installa- 
tion Work & Technicians, Radio /PV /Elec- 
tronics Technicians. Telecomms Technicians 
and Radio Amateurs. 

COLOUR TV SERVICING 
Make the most of the current boom! Learn 
the techniques of servicing Colour and Mono 
TV sets through new home study courses. 
approved by leading manufacturers. 

TECHNICAL TRAINING 
Home study courses in Electronics and 
Electrical Engineering. Maintenance, Radio. 
TV, Audio. Computer Engineering and Pro- 
gramming. Also self -build radio kits. 

Get the qualifications you need to success. 
Free details from: International Correspondence 
Schools, Dept. 7328, Intertext flouse. London 
SW8 4UJ. Or phone 01 -622 9911. 
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GO TO SEA as a Radio Officer. Write 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8J7. 

Situations Vacant 

MEN; 

can yours 
Jobs galore? Tens of thousands of 
new computer personnel needed 
over the next few years alone. With 
our revolutionary. direct -from- 
America. course. you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £3500 + P.a. 
After training. our exclusive ap- 
pointments bureau -one of the 
world's leaders of its kind- intro- 
duces you FREE to world -wide 
opportunities. Write or 'phone 
TODAY, without obligation. 

London 
Computer Operators 

Training Centre 
T73, Oxford House 

9 -15. Oxford Street. W.I. 
Telephone: 01 -734 2874 

Receivers and Components 

ALLARD ELECTRONICS 
Branded Components -Full Specification 

TRANSISTORS 
Prise 

AC12516 /7/8 016 
AD140/149 O-49 
AD161 /162 0.87 
AF114/5/6/7 0.15 
AF118 035 
BC107/8/9 009 
BC147/8/9 0.10 
Bí'182/3/4 0.10 
BC2I2/3/4 0.11 
BCY70/71/720.15 
BD131/132 0.35 
BF 194/5/6 018 
BFY50/51/52/53 

04e 
026 
082 
073 
050 ZENERS 
0'60 BZY88 0.10 
0.20 All voltages 
00.22 es IiZII61 seri 

0'18 
13 watt 017 

BY127 
MJE370 
MJE371 
OC28 
OC35 
0033 
TIL209 
2N2218 
2N2906 
2N2926 all 
2N3053 
2N3054 
2N3055 
2N3702/3/4 
2N3705/6 
2N3707/8/9 
2N3819 

SCR's Pries 
so. 

CR81 /05 0.30 
CR81/10 0.56 
CR81120 0'60 
CR81140 0.46 
CR83/40 050 
CR87/400 098 
Cß816/100 085 
CR816 /200 0.88 
C R816 /600 150 
I.C's 
TBA800 1.35 
(rée data 

SPECIAL 
OFFER 
ZN414 

RADIO I/C 
fl Free Circuit 

DIODE8 Prise 
sa. 

1N914 006 
114400112/3/40.09 
1N4005/6/7/80.06 

FREE 
INTRODUCTORY 

OFFER 
25 Metres 

Connecting Wire 
with every order 

(5 x 5m. in 
various colours) 

FULL RANGE 
SN7400 series, 
Veroboard, Pots, 

Cape, etc. etc. 
Send for Free List 

S.A.E. please 

041 BRIDGE RECTIFIERS - 
015 Price each 
0.50 p.i.v. IA 2A 4A 6A 
0.44 5ov 0.24 0.34 - 664 
010 100v 024 0.39 054 0.69 
0.10 200v 027 044 058 0.79 
010 400v - 049 064 0.89 
029 600v 0.29 - 0.74 - 
299/301 BALLAROS LANE 

LONOON N12 SNP 
MAIL ORDER ONLY Telephone enquiries: 

01 -445 5188 Cash with order. Add V.A.T. 
Orders under E2 plus 12p P. & P. 

NEW MOOEL V.H.F. KIT MK2 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receives aircraft, 
amateurs, mobile, radio 2. 3, 4, etc., this novel 
little set will give you endless hours of pleasure 
and can be built in one evening. Powered by 9 volt 
battery, complete with easy to follow instruction 
and built in lack socket for use with earphones or 
amplifier. 

Only £4.00 +p&p 20p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents, 20p inc. VAT. P &P free. 

ALL PRICES PLUS 8% VAT 
Galleon Trading Co, 
12, Burrs way, 
Corri no ham, 
Stanford -Le -Hope, 
Essex. 5517 ODE 

CRATA F.M. TUNER 
Pack 1. Resistors 38p 

2, Capacitors £170 
3. Semi Conductors £5.85 
4. Inductors á filters £7.00 
5. Chassis á hardware £5.00 
6/7. A.M. Parts £385 

TEXAN 20 -I- 20W AMP. 
Pack 1. Resistors 80p 

2/3. Capacitors f3.85 
5. Switches £1 00 
8. Potentiometers £145 

Semi Conductors í68.25 
d. Transformer £895 
9. Printed Circuit £250 

10. Chassis £3.00 
11. Cables 40p 

V.A.T. EXTRA 
add 20p p/p etc. except transformer 
(35p) 

S.A.E. for lists 
TELERADIO ELECTRONICS, 
325 -7 Fore Street, Edmonton, 

London N9OPE 01 -807 -3719 
Closed Thursdays 

Precision Polycarbonate Capacitors 
All High Stability- Extremely Low Leakage 

440V AC (110%) 63V Range 
0.1µF (1I "xI ") 50p ±1% 12% ±5% 
02214F (II ", r) 59p 047µF 6ep 48p Sep 
025µF (II" x I) 62p I.00 ' 88p Hp 480 
0.471F(It "x I') 71p 2.2µF 600 s5p 56p 
011/F (1I x t ") 76p 47µF 2130 1106 Up 
088µF (2" x I') 80p 8.8µF 11.64 11.29 11.09 
1.0µF (2"x I ") 91p IO.OAF 1&00 11.60 11.40 
2.0µF (2" x 1 ") 1122 15.OAF 1&75 1216 11.90 
TANTALUM BEAD CAPACITORS -Values available: 
04, 022, 0.47, 1.0, 22, 4.7, 68µF at 15V /25V or 35V; 
100µF at 16V /20V or 25V; 220µF at 6V /10V or 16V; 
33.0µF at 6V or 10V; 47.0µF at 3V or 6V; 100.01F at 3V. 
ALL at 10p each, 10 for 96p, 50 for 14. 
TRANSISTORS: BC183/183L lip BFY50 1Op 
B0107/8/9 9p BC184/184L 12p BFY51 20p 
BC114 12p BC212 /212L 14p BFY52 20p 
BC147/8/9 10p ßC547/558A 12p AF178 80p 
BC153/7/8 12p 14F194 12p 0071 12p 
BC182/182L lip BF197 18p 2N3055 50p 
POPULAR DIODES -1E914 6p. 8 for 45p. 18 for 90p; 
1E216 Sp. 6 for 46p. 14 for 90p: 1644 5p, I1 for 60p, 
24 for £100, 1N4148 Sp. 6 tor 27p, 12 for 48p; 1144001 
Sip: 002 Op; 003 (11p; 004 7p: 006 7Ip; 006 Sp; 007 8ip. 
LOW PRICE ZEEER DIODEB- 400mW, Tol. ±5% M 
5mA. Values available: 3V, 3.6V, 4.7V, 5.1V. 5.6V, 6.2V. 
6.8V. 7.5V, 82V, 9.1V. 10V, 11V. 12V, 13V, 13-5V, 15V, 
16V, 18V, 20V, 22V. 24V, 27V. 30V. All at 7p each. 
6 for sop, 14 for 84p. SPECIAL OFFER: 100 Zeners 
for 1650. 
RESISTORS -High stability, low noise carbon film 5 %. 
IW at 40 °C, IW at 7o °C. F12 series only -from 2.20 to 
.2.2M O. ALI, at 1p each, 8p for 10 of any one value, 70e 
for 100 of any one value. SPECIAL PACK: 10 of each 
value 2.20 to 2.2510 (731) resistors) 16. 
SILICON PLASTIC RECTIFIERS -I.5 amp, brand new 
wire ended 11027: 100 P.I.V. 7p (4 tor 26p); 400 P.I.V. Sp 
(4 for 80p); 800 P./V. llp (4 for 42p). 
BRIDGE RECTIFIERS-2j amp: 200V 40p; 350V 45p; 
600V Up. 
SUBMINIATURE VERTICAL PRESETS -0.1W only: 
ALL at by each; 600, WOG, 220Q. 470 O. 680G. 
2.5m, 5m, 1ko, 2.2k 0, 4.7k 0, 6.8k II, 10k 0, 15k G. 
22k 0. 47k 0, 100k 0, 250k0, 680k0, 1M a. 
PLEASE ADD lop POST ANI) PACKING ON ALI. 
ORDERS BELOW £5. ALL EXPORT ORDERS ADD 
COOT OF BRA /AIRM.AIL. 

PLEASE Al)!) 8% V.A.T. TO ORDERS. 
Send S.A.E. for lists of additional ex -stock Items. 
Wholesale price lists available to bona fide tort-manioc 

MARCO TRADING (Dept. W12), 
The Old school, Edstuton. Nr. Wem, Shropshire. 

Tel: Whixali 464 (8TD 094 8721 
(Prop,°.: Mlnicost Trading Ltd.) 

NM MI MN MN MI NM MN 

INCOMPARABLE V.H.F. KIT 
CV2- unique triple- purpose (Converter, Re- 
ceiver, Tuner -Feeder) kit for the amateur 

Ienthusiast. 
Fantastic transistorised perform- I 

once, World Wide Sales. Complete kit of top 
grade parts covers 80-180 mHZ with easy 

Ibuild diagrams only LS direct from makers or I 
S.A.E. for free literature. 

JOHNSONS (RADIO) Est. 1943 
SHAW ST., WORCESTER WR13QQ. 

smi ssmi smi MN MI MI NM a 
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BETA DEVICES 
FOR BETTER PRICES 

SRAE421T011 1.O'r DIOABJ k RECT. 
A01071110 7o0C To.00 040 IN914 004 

PR. 0P40 700C D.LL. 0-50 i 10(4140 044 
100107f 7410 r0.00 0-14,001127 014 

100108 9'09 741CD.I.L. 9-84¡10(4601f2 0.06 
1103000 0.11 7120 D.1.L. 010; 1N400316/13 000 

010 7470D.LL. 01410(4004/7 9.08 
10Y70171f72211 7480 D.j.L. 0 80Í BRIDOìd 1iZ08187y88 Wo1 lA 

920 SWatl Audio I.C. 100v 010 1yYa0 018 TI14 8004264. W061A 17Y81¡62 918 bet. Irse wltb Boo 480 oc90 046 every order. yS1fEH8 001 1114 BZT88 3.3- 1302641 p10 60c8ZTg 33V 6% 0-09 11410/s 9-24 B-Pla ,.3.2 
1 Watt 6-8- 1N8946 0-88 06,P lo 0-11 200Y 0% 01/ 1141442 41-40 18-yle 014 

10(8771 a2-20 L.E.D. 
T1PelA 0-741f All rims 209-Red 017 
4640 11.008 faetude Y.A.T. L.E.D. Cil 0.01 

C.W_O. PLUS P.P. !0p TO 
BETA DEVICES, 

MO THE RIDGEWAY, ENFIELD, MIDDX. 

250mA Cartridge Full,* Ir. 90p per 100. 

Unused Carbon Resletars. 100 different 109 
your choice 7013 Per 100 - 

Unused W(W Resistors -100 assorted £1.70. 
150 Assorted Capacitor Mixture, 159. 
lib. 8 to 25A Nut & Bolt mixture Brass 32p Steel 
21 
20 pAssortsd Potentiometers Unused L111. 
Ear Government Standard Jack Plugs 4 for SSp 
New volt 38 wall SBC Bulbs 701, per dos. 
Earphones Ex. Govt. 70p per parr. 
Modulator Speech Ampilfier Unit for Trans- 
mitters. New 4 Boxed 161 "x 81 "x 90 ". 8 valves. 
Meter. Carbon & Dynamic Mike Inputs. £050. 
(All postage Included In Price -) 

SOUND SYSTEMS OF SUFFOLK 
575 Foxhali Rd., Ipswich, Suffolk 1P3 INO 

TAPE 
HEADS 

For valve and 
transistorized re- 
corders from £2 ea. 

lend 
stamp for /Fits. 

R.D.I. Ltd. 
Chilton Works, 

Garden Rd., 
Richmond, 

Surrey, 
TW9 4NS 

Super Constructor Pack. Why not restock your 
workshop with our leteel bargain pock containing: 
Two 6" ear shafts, Two couplers, Two 2" ext 
shafts with couplers attached, 50 assorted 
spacurs, One fool each II 2 -4- and 6BA bras. 
studding. {aft) 20 lag strips. Two 'TP' type trim- 
mer conve,tore, 100 mined seiftapping Screws. 
Plus extra components free in every peck. Ali 
the above items are brand new eoml,onenle, 

. Only £1 .65p post patd. 
Electro.Meeh Products, 7 Chantry Avenue, 

Bideford, Devon_ 'rol. 6820. 

BRAND NEW COMPONENTS by re- 
turn. Electrolytics, 15V, 25V 50V 
0'47, 1, 2.2, 4.7, 10 Mfds. -4p 22, 47- 
412p (50V -5p). 100-5'2p (50V -7p). 
220 -- Op (50V -99). Subminiature bead- 
type 

/35V, 
tantalums 

35, 2-2/35V, 4-7/3SV 310/ 
16V, 22/16V, 47/6V_ 100 /3V -9p. Mylar 
Film 100V 0-001, 0.002, 0.005, 0.01, 
0.02-212P. 004, 0405 -3p. Mullard 
Tubular Polyester 400V E6 series, 
0-001 -0.022 -.3pp 0.033- 0-1 -4p. Mullard 
miniature C533 ceramics E.12 series 
2% 1Bpf..47pf. -213p 56pf.330pf.-Sp. 
Polystyrene 63V. Ell series 1Opf - 

1,000pf. 2'2 p. 1,200pf.- 10,000pf. -312 p. 
Miniature Kighstab Carbon Film Re- 
sistors b3 W L12 series 5% lf! -IOMn 
(10% over l Megohm) -1p. Postage 8p_ 
Prices VAT inclusive. The C.R. Supply 
Co., 127 Chesterfield Road, Sheffield 58. 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers Sur- 
plus plus once used. Pack includes 
resistors, carbon and W.W., capacitors 
various, transistors, diodes trimmers, 
potentiometers etc. Send £1+ Hip p &p. 
C.W.O. To: Caledonian Components, 
Strathore Road, Thornton, Fife_ 

NEW COMPONENTS Post Free, 8% 
VAT included. 2N3702, 2N3704, 12p. 
Guest UPM 050 '2W Carbon Film re- 
sistors 1p each. Seven segment corn - 
mon anode LED displays, 0 Sin DL707 
£2.19, 0-6in DL747 £2.89. Siemens 
B32540 250V Polycarbonate 0.01, 0015, 
0-022, 0033, 0-047, 4p; 0.068, 0.1,.F, 5p, 
Triac TAG 250 400V /8A, 75p. Dol iliac 
25p. 300W Light Dimmer, £2.75. De- 
livery from stock Or your money re 
turned. GREENBANK ELECTRONICS, 
94 New Chester Road, Wirral, Mersey- 
side L62 5AG. 

MULLARD UNIVERSAL AUDIO PRE- 
AMPLIFIER ready built and tested, 
£9.70. For complete data send SAE to 
Quantec, Mile Road, Widdrington, 
Mor'peth, Northumberland. 

GAS SENSOR TGS 105 with circuits 
£1 90 post free. Baron Electronics, 176 
Brookhurst Ave., Bromborough, Wir- 
ral, Merseyside L63 OPF. 

LEDs. Red, green, yellow. Sizes: Olin, 
0.125in, 0.16in, 0.21n. Mixed bags all 
sizes and colours. 5(1 -£5, 100 -£9 in- 
cluding postage, VAT. CFVO. Indi- 
vidual types and Iarger quantities by 
negotiation. Industrial Electronic Sup- 
plies (Stockport) Ltd., 181a Bran'hall 
Lane, Davenport. Stockport, Cheshire. 

Ladders 
LADDERS 'Special Offer'. Unvarnished 
triples. 9ft lin closed -23ft lin extd. 
£18.52 delivered. Home Sales Ladder 
Centre (WLS2) Haldane (North) 
Halesfield (1) Telford, Shropshire. Tel: 
0952. 586644 and pay at the door. 

Miscellaneous 

PSYCHEDEEICATESSEN 
Is the only way to describe the paradise of 
Freaky pear now available from Boffin. 
Look! 

KITS 
No Licene Exam Transmitter/ 

Receiver .. LI-40 
Variable -rate. Bright -Flash, 

Pocket Mini- Strobe .. 
- 

. 0.40 

READY -MADE MODULES 
Maxi-Volt Spark Generator i, 

Inch spark), 15,000 V oils 41 26 
Experimental Mint Dream Lab- 

oratory 12.20 
Sensitive - nonanaiomicol elec- 

tronic Stethoscope _. .. LI 20 
Electronic 'Voice- Thrower' .. E2.20 
Cheat -Hunting Aid .. 42.20 
People Detector .. E2 20 
Experimental Water -FOno .. 44.10 
Psychedelic Meditation Aid .. E2-20 
Bird- Watchers Remote Monitor E2.20 
Psychological Cross -Eyed Ears 

Oevics .. .. .. £4í11 
Soper Sound-Catcher .. 0220 
(Ail prices include VAT. packing & postage) 

Send remittance to: 

BOFFIN PROJECTS 
4 Cunllfle Road, Stonlsigh 

Ewell, Surrey 
(Mall order U.K. only) 

Or for more delaile, send 20p for lists, plus 
tree design project sheet 

GADGETS GALORE!! 
Alarms - Tesl Gear - Musical Instruments 
Timers - Audio - Disco - Sound Effects 

* READY BUILT + TESTED * 
Sample prices: Signal inleelor £595 

Signal Tracer £2.95 
Prices include (/X. Postage and Bairer;es 

-Mail Order Only- S.A.E. Itat 1o, 

G.K. SERVICES, 
13 Westdole Road, London SEIS 31* 

MORE RANGES FOR 
LESS MONEY ! 

AC/DC Multimetes type U4324 - 

A -DC 0-06.3A - 6 Rangns. 
A -AC 0.3 -3A -6 Ranges. 
11-DC 0.6 -1200 V -0 Ranges. 
V -AC 3.000 V - e Ranges. 
Free.: In the range of 45 to 20kHr. 
Resistance: 500 Ohm to 5 MOhm- 
5 Ranges. Decibel: -10 to + t2dB. 
Accuracy: A 2.5% DC. t 4% AC. 
D imensions; 107 x la x 53 mm. 

Only £8.85 
SUPERTESTER 404R ICE 
10 Fields - 80 Ranges: Plus 
e loi of accessories for 

ÓÓa ÄIDCntuTDi 500*- C 

SOC to +2000- Magnetic 
fields up to 15 KGauss- 

r indicator- EHT 250V 
Electronic Veil Ohm- mater 
Transislor Diode Tester etc. 

rsrsI -2 128 x p5 x cc mm- 

El a '50 300 proms- 20kphmlY Accuracy 
DC. Ask for free catalog!!e 

Accessories Extra 

ALPHANUMERIC NIXIE TUBES 17971 
The Alpha 
numeric NIXIE 
tube het the 
ability Is display 
all the letters or 
the alphabet. 
numerals 0 thru 
O and special 
characters In a 
single tube. 
From the stand- 7trn' 
point of both -i .'1 T+., -', rflP' -n 
readability and 
electrical characteristics, the Alphanumeric 
NIXIE tube provides many unique benefits 
Including * All AO operation * Uniform, 
continuous line characters of ealli height 
*memory with simple solid state drive circuits 
*Readability In high ambient light -200 find- 
lamberts brightness *Long life with no loos of 
bduhtnsss * Character height 21 in. 

Price only 99p each plus lip P /P. 

SPECIAL OFFER 
The Sinclair Scientific. 
Logs, trig and arith- 
metic. All at the touch 
of a button. 

loll there's a pocket calculator 
lrl 

fhieh 
gives you los and g 

aAt nçGOne instantly. 
Pu1112 function machine 
With the functions available on the Scientlie 
keyboard, you can handle directly loos., anti- 
legit. sin and .resin, cos and arcco1, tan and 
moan, eutomallc squaring, automallc doubling, 
xy {Including square and other roots), plus, of 
coursa, addition, eubtracl,om multiplication, 
division and any calculetlons based on them. 
7.01510 scientific notation. 200 -decade canoe, 
Reverse Polish logic end 25 -hour battery Zile. 
Send for further information. g27.$Q 

Add 8% VAT to all items -I- 35p P L P 

ELECTRONIC BROKERS LTD. 
40 -53 Pancras Road, London í4W1 2QB 

Tel: 01 -837 7781 

Synthesiser 
"Sounds 
Supreme 

by Dewtron (VAT.xtr., 

Famous kits, t.g. will-111111 0011Dlete 
sib Ld 5I. r'ula Olt a-ad P 2512 

under £10. Ring 7olodvlatOr modules 
59. "Mister Barman" Bass Pedal 
Units and whole range 01 Synt,hestser 
modules. musical novelties. etc- Caiat- 
lFzue 15v from DE.W. Ltd., 254 
Rinrmowd Road. Ferndown, Dorset, 

CRYSTAL EARPIECES_ Bargain 30p 
delivered. Partridge Electronics Ltd., 
Broadstairs, Kent. 

773 
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Inc VAT 
post Et 
packing 

ALUMINIUM 
BOXES 

v.) 

TRif[ASURE TRACER 

M H III Noel 6ocatar 
Varies') tuning 
Britain's best selling metal 
locator kit 
Weighs only 22oz. 
Speaker and earphone operation 
Knocks down to only 171n. 
Prebuilt search coil assembly 
Ministry approved design 
As seen on BBC1 and BBC2 TV 
You only need soldering iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send o.n.o. for lnflot 

K'lal 

ir.J.ip t9 .OA 1di11i,atrd £13.75 nnG qua+arlc.o 
P+4Psip i 7110 VAT P&f+ +ï1.10YAT 
MIN1ltITS ELECTRONICS, ria LANGLEY [Ulric 
(Mad Order Only) LONDON [II 2LN 

.11.1..41a61 a AAa List lAid 

12. 8 

FLUORESCENT 
LIGHT 

KIT 

You can build this reverse polarity proof 
light for use jr homes, garayy a v for 

supplied: the tubs, 

te ens. lleryte 
metalwork, hill ailed g is 

first quality components, P.C.8., Instructions, etc. 

Price only £3 -19 
Reedy built £3-78 
Diffuser only 59p extra 

Prises Instada wows. owa. and VA, 
Posi end p.sang reo or. on .II orders 

T el by If b 11 high i; 
I e b. f' 
q :1' b, 't ä sd ti 

, 
bi g- 

t. 
/ r +sr. 

1: . é; e a 

e 10. by Y ! ] m, 

orar no. ro- 
ELECTRONICS DESIGte AACOCIATES 

!APT r Pw 
82 Baits St., Walse)).4V51 JOE. Phone73852 

BUILD THE 
STEREO 

P SAND OWN 

O 
mPCB & Cmpnts Inc.TR & BOX _ E 26.3251 

Push Button Unit -6 Position__ E 2.97E 
B1 ("METERS,Tuning &Level_ _each f 1.50í['l 

n7 Subminature Switches _ set of 4f 2.62E 
Cabinets & Front Panels _ _ _to orders 
VAT INCLUSIVE PRICES P &P 25p-1 

nj S.A.E. for further details I 

n7 FW ELECTRONICS. 40 TUDDENHAM RD,E 
n7 IPSWICH, SUFFOLK IP4 2SL.Mail Order only 

FM TUNER 
n7 

íd n7 

n7 

MINI ACCUMULATORS 
2 volt MULTI - USE 
Sealed Lead Acld Rs- 

chargeable Cells. 

411111,1 

Size 1.451 -1.4' a 1t' : 44'. 3 for Et .511 

J.;'. Size GA2Pi 
P.& P. 

1 3' 
994 

a '5'. 3 for E1 35 
Inc. P.&P. 

' i Lac.. London. SAM ! 

774 

HiFf Console! 

w lK") 
dDIÚ KITi S. 

a g 

rem 

Ringe of£Q ealy 

Units 07.95 

WHITE/TEAK 
MELAMINE 

°pounds of SOLID 
VALUS 

WHITE Illustr229- 60carr, 1,90 

t_ 
C 

n1 

Z 
O 
S 

X 

ó 

tmry 

tri 
.1 

EisLRE TIME á".'' 
C 

PI.YII ñ'T I 

AIRCRAFT TYPE servo position in- 
dicator and transmitter. Can be used 
for aerial direction indication. £1 (40p) 
per set. S.A.E. for details and list of 
ex-equipment components. Eldun Elec- 
tronics, 16 Raven Road, Timperley, 
Cheshire. 

PRINTED CIRCUIT MANUFAC- 
TURERS offer P.W. Project P.C.B.'s, 
70p each. Also, Production, Design, Art- 
work, Photography, Electroplating, 
Screen -printing, Tinning. Undertaken. 
Estimates by return or phone W.K.F. 
Electronics, Welbeck St., Whitwell, 
Worksop, Notts. Tel. 695. 

SUPERB INSTRUMENT CASES by 
Bazelli, manufactured from heavy 
duty PVC faced steel, choice of 212 
types, send for free list. Bazelli Instru- 
ment Cases, Dept 25, St. Wilfrids, 
Lane, Halton LA2 6LT, Nr. Lancaster. 

HARDWARE SUPPLIES. Sheet alu- 
minium individual sizes or standard 
packs, drilled to spec. Screws, nuts, 
washers etc. Fascia panels in 
aluminium individual requirements. 
Printed circuit boards, one -off or 
small runs. Printed circuit drafting 
tapes etc. 7p for list. Ramar Construc- 
tor Services, 29 Shelbourne Road, 
Stratford on Avon. Warwks. CV37 9JP. 

MULLARD 10W RMS AUDIO AMPLI- 
FIER MODULES. Brand new, for 24 
volt 4 ohm operation. Tremendous 
offer, absolutely no extra components 
or hardware required. Supplied with 
circuit and full data for simple opera- 
tion. £2.65 INCLUSIVE. LTE, 46 Mine - 
head Road, South Harrow, Middx. Mail 
order only. 

ENERGY CRISIS? The distant Radio 
Station powers your World's first 
DX- CRYSTAL SET; general coverage, 
with Aerial and Earpiece £3.56. Costs 
nothing to run. Partridge Electronics 
Ltd., Broadstairs, Kent. 

P.W. TENNIS. 12.NE555. 16.7400 
24.1N914. 2.BC108. £11 inclusive. Island 
Devices, P.O. Box 11, Margate, Kent 
CT9 1QX. 

ANTIQUE WIRELESS ENTHUSIASTS. 
For all your requirements in radio, 
pre -1945, contact Tudor Rees's Antique 
Wireless Service. Retail shop now 
open at 64 Broad Street, Staple Hill, 
Bristol. Tel: 0272 565472. 

SUPER SPACER PACKS containing 150 
assorted spacers 14 -3a at t2 long, 4 at 
6BA clearance types plus 150 mixed 
4 at 6BA screws, nuts, and washers to 
fit. 600 brand new top quality com- 
ponents for only £2.50 plus 20p post- 
age. Lists 7p. Electro -Mech Products, 
7 Chantry Avenue, Bideford, Devon. 

AERIAL WIRE. High quality PVC 
covered multi- strand copper, 50ft 60p 
(10p), 75ft 86p (13p) 100ft £1.19 (15p), 
150ft £1.77 (24p), 200ft £2.36 (26p), 
250ft £2.95 (28p), 300ft £3.54 (31p). Egg 
insulators 12p pair (6p). P &P in 
brackets. S.A.E. all enquiries. A.I. 
Radio Components, 14 The Borough, 
Canterbury, Kent CT1 2DR. 

LOW COST I.C. MOUNTING, Lengths 
of 100 I.C. pin sockets, 60p (p & p 
5p). Quantity rates, SAE details dt 
sample. L.E.D. (MLED500), 20p each. 
(post paid). P.K.G. Electronics, "Oak 
Lodge", Tansley, Derbyshire. 

JOYMATCH A /B: Better than Big Set 
performance from your transistor 
radio! "Non- existent" stations come in 
like local. Big saving in battery costs. 
Quality greatly improved. High rise 
flat problem solved. Refund if not de- 
lighted £5.71. Partridge Electronics 
Ltd., Broadstairs, Kent. 

AUDIOSCANt the "do -it - yourself' 
speaker mail -order specialists. High 
fidelity speaker kits, chassis units, 
sound absorbent, grille fabric and 
much more. Send 7p in stamps for 
bargain list to: Audioscan. Dept. PW -7 
4 Princes Square, Harrogate, Yorke. 

LOWEST COST IC SOCKETS. Use 
Soldercon IC socket pins for 8 to 40 
pin DILs. Make 8 pin sockets for 4p, 
14 pin for 7p (at 300 pin price). In 
strips of 100 pins: 100+ pins 70p, 300+ 
50p, 1,000+ 4I)P Instructions supplied. 
10p p &p for orders under £2. Add 8% 
VAT. SINTEL, 53n Aston Street, Ox- 
ford. 

AERIAL BOOSTERS 03.30 
We make three types of Aerial Boosters: 
B45 -UHF 625, B12 -VHF 405, BI I-VHF, 

RADIO 
VALVE BARGAINS 

Any 5 -50p, I0 -75p, 50- L3.30 :- 
ECM, ECL80, EB9I, EBF89, EF80, EF85, 
EF183, EFI84, EY86, PCC84, PCC89, 
PCC189, PC97, PCF80, PCF86, PCF805, 
PCF808, PCL82, PCL83, PCL84, PCL85, 
PF,200, PL36, PL8I, PL504, PY33, PY82. 
PY800, PY801, 30L15, EH90, PC88, PC86. 

TV COLOUR VALVES 
PL508, PL509, PY500IA, 25p EACH. 
Press Button U.H.F. Tuners- E2.50. 
Rotary U.H.F. Tuners- E2.00. 

PLUGS-SOCKETS 
Price per item, in brackets for can 

CO -AX PLUGS 6p (50p) Socket surface 
7p (60p), Connectors 4p (35p). 
D.I.N. PLUGS 
2 pin, 3 pin and 5 pin 20p (II.65). 
JACK PLUGS. Standard I8p (EI50), 
3.5 mm 10p (80p), 2.5 mm 10p (80p). 
All prices include V.A.T. P. & p. 10p 
per order. Money back refund. S.A.E. for 
leaflet 

ELECTRONIC MAILORDER 
(BURY) LTD. 

62 Bridge St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3036, 
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T fI[I11IJ 
E[ElTP I1f11QNA LT0 
58 -60 GROVE ROAD, 

WINDSOR,BERKS. 
FAST SERVICE, SEND C.W.O. ADD VAT TO ALL PRICES IN U.K. PIP 15P. EUROPE ISP.OVDRSLAS 65P. 

10NEY RACY. IF NOT SATISFIED, 
LARGE SIOCKS, LO,, PRICES. 
ALL BRAND VEY TOP GRADE FULL 
SPEC DEVICES.CALLEKS 1.'6J.CO14E_ 

CATALOGUE /LIST FREE SEND S.A.E. 

Digital Displays 

2 MINITROS 30157 0 -9DP 11.15 ea 

LED 0.3" digit 
0 -90P 11.49 e, 

JUMBO LED 0.6" 
0 -910 12.25 ea 

LIQl1ID CRYSTAL 
6 digit 118 

MINI P11 SOURCE OR RED DIFFUSE 
LEDS.209 STYLE.NO CLIP- 14P ea 

TIL209 RED LED 8 CLIP 17P ea 

AIG ]" RED LED D CLIP 18P ea 

ORANGE & GREEN LEDS: 
N15I 25P ea.B1G 8 CLIP 33P ca 

INFRA RED LED 11,295777 335. 
PS12 PHOTO IC /amp /switch 11. 

DIDITRL EILDEIi 
MOS INTEGRATED CIRCUITS. 
A9512E1 4 DIGIT CLOCK supplied 
with 14pin socle[ t data 14.25 

6Á15311/L4 6 DIGIT CLOCK ith 
28 pin socket & data 47.50 

702 OPA 69p 
703 RF /1F 28p 
709 2099 21p 
709 OIL 14 29p 
710 OIL 14 .36p 

720 Radio 11.39 
723 Rego l ate, 67p 
741 '1'099 29p 
741 DIL8 31p 
741 DIL1a Sip 
747 Dual 741 89p 
748 DEL 8 36p 

1505 IC A/O 
Converter 17 

7803 1ASV 11.59 
7808 IASY 11.69 
7812 10121, 11.69 
7813 1015V 51.69 
76009 ]N AF 75p 
76013 6W AF11,39 
8038 Sil Gen I3 

CA3046 69p 
Lìú01 OPA 49p 
10307 OSA 49p 
15308 JIISOPs 95p 
1.143095 Rv EA/ .599 
LI4371 RE/ I 

F 12 

14372N AF /IF 12 

L9371 13 

15377 2825 £2.69 
LM380 26 AF 99p 
L11S82)2xpre.12 
L11382)amp 12 

1.13900 4x0PA 69p1 
$10101'1 DV'" #1753500 17,50 y01303 11.20 1 435017 COUNTER/DRIVER 17.50 ,1[1306 49p 

CASSETTE 
.'IC1312 t LED 12.59 
11C1312 SQomp 12.50 

mechanics i °CMCi339 69p 
il 

SIEREO CASSETTE MLCIIANISM. 

As used in i- parted types 
costing 1100.0017 requires 
a case & cicctronics.lieads 
suppliod.Send for data 1Sp. 

ó1C1350 55p 
71p 
71p 
11 
11 

[L f.S 

PC1351 
t41352 
MC1357 
b1C13 58 

!SG1775 

SeVVUcODUWIWcrSOUs 
31FC4000 l's AF 35p 
11FC4060 Sop 
11FC6030 32p 
11FC6040 90p 
NFC8010 11.10 
MFCR040 11 

NE531 35V /ps 12 
1:E53ó FEY OPAl2 
NE540 Driver It 

NE546 AM 11011.50 
5E550 2v ref 79p 

81555 TIMER 67p 

NESS6 Dual "51.30 
NE560 PLL £3.15 
NES61 PLL 13.15 
5E562 PLL 13.19 
5E56$ PLL 12.69 
NE566 Gen £2.49 
55567 code 12.69 
SN72709 709 29p 
S572741 741 SID 
59172749 7.78 569 
SN76131 £1.21 
5576660 F11IF 11 

5576611 IF 11.2S 

TAD loo 8 IF 12 

214100E i3 
754022 11.75 
214403 Servo[2.5O 

26414 AN 0x11,09 

!Ti4i1 Tut. 
7400 etc gated 16p 
7413 Schmitt 31p 
7447 driver 11.09 
7470/72 32p 
7473/74/76 39p 
7475 48p 
7490 Counter 67,p 

7492 Gaunter 69p 
74121 rono 4Sp 
74141 driver 83p 

Full range in Cat. 

SPECIAL OFFERS 

741 29p MFC4000 35p 
555 67p 25414 11.09 

BC107,8C108,8C109 9p ea 
293055 39p Three for ti 
1159 /T'03 or 9014 plastic 
293519E 16p 293053 17p 
8F9S0/S1/52/53 all 18p 

1AEOVreet 4p CO 15914 4p 

Price each:- 

AC127/126 16p 
AC187/188 19p 
AU161/162 35p 
11C107/8/9 9p 
BC132/4/7 IBp 
BC147/e/9 10p 
BC1S7/8/9 12p 
BC167/6/9 12p 
8C177/8/9 18p 
BC182/3/41 1p 
6C212/3/4'12p 
AorL 
B0.'7O/1/2 15p 
80131/2 39p 
BfY50/1/1 lBp 
BFY53 17p 
11120 12p 
,I.1F.2955 95p 
4383055 62p 
11PUl3lput 19p 
DA91 Bp 
TIP/9A 48p 
TIP30A 57p 
T1P31A 61p 
TIP32A 73p 
TIP41A 78p 
TIP42A 89p 

vera 
VERO SIVSx36 25p 

COPPER CLAD VEROBOARD 0.1" 
21x5" 27p.2Jx31" 24p.31x31"27p. 
31x5" 29p.3417" 11.50 
OIL IC's BOARDS 6x4]" 11.50 
24 way edge connector 60p 
36*ay 90p. PLAIN 5; "x17 £1 
FACE COTTER 43p. FEC ETCHANT 

vit* tiNNW! 

PRINTED CIRCUIT 90ARD-KTT 11.69 
TIP2955 90p COPPER BOARD are 40p. 
TEP3055 SSp DESOLDER BRAID reel 59p 
11545 031'257 H EATS INKS 
194004 4p 

Sf /TOS 8 185 /TOSS Sp ea. 

[94/40 /914 Sp TV4 12p.IV3/T03 16p.01/T03 29p, 

19706/B p CA PAC I TOR S 
292646 49p 22pf to 0.1uf Sp ea.ELECTROLYTIC 
2112904/5 20p 25V 2/10/50/100,1 5p1000uf 20p 
2N2926royg 97, PRESETS VERT:Sp.AESISTOR851. l p 
253053 17p 
293053 39P POT S AB or EG I N 253614 49p 
243702/3 9p ROTARY:l4p.SW11'CH 13p.DUAL 38p. 

253704/5 LOP SLIDERS:SINGLE 26p.D0UBLE 4óp, 
253706/7 9P 
253708/9 Bp SWITC:ES:SPST 18 DPDT 25p. 

24437ß0/1L 9p MINI i " :SP5'1 79pV511 39p. 

293563/64 1óp SENCH POWER SDPPLY 3 -12V T5. 

2N35ó6/67 lóp DI5 PLUGS all 13p ea.sockers 9p 
291630 26p TRANSFORMERS LA 6./12V 11.34 293661/2 16p 

Sits 0002 :KJDIILE 15sr.4TT .SIP t5 2143819E 1óp EÁ1000 .'w AF MODULE f2.í9 293832E lip 
FLUORESCENT LIORESCENT LiCrT L3. 2Y Il? 3904/ó lip ENV 

2N4249 1611 ow 
81588 40Om, 
2ErE115 9p 

BRIDGE REGT 
1.A SOV 20p 

GAS SENSOR 12 
GAS " KIT 15 

TAG 1/400 551. 
Suck e 1 5 

C107Ú1 SCR PROFESSIONAL 
40/4005 SSp GOLD PLATED 

4 GREY NYLO4. 
SCI4e0 TR1AC 8,14 or ló PIN 

ILIA 400V 711 ONLY 15p each. 

INDEX TO ADVERTISERS 
Adcola .. .. 
Allard Electronics 
Ambit International 
A.S.P. Ltd. ... 

678 
772 

720, 766 
769 

Barrie Electronics ... ... ... 687 
Bentley Acoustics ... ... 688 
Seta Devices .. 773 
B.H. Component Factors Ltd, 682 
Bi -Pak Semiconductors ... ... 694 -695 
Bi- Pre -Pak Ltd. 765 
Boffin Projects . .. 773 
British Institute of Engineering Techno- 

logy 720, 768, cover iii 
British National Radio & Electronics 

699, 754. 760 
Bull. J. (Electrical) Ltd.... 

Caranna. C. .. 

Castle Acoustics Ltd. ,.. 
Chiltmead Ltd. ... 
Chromasonic Electronics 
C.J.L. Ltd. 
Codar 
Colomor (Electronics) Ltd. 
Crescent Radio Lcd. ... 
Crofton Electronics ... 
C.T. Electronics ... ... 
Cottons Cabinets .- 

Dabar Electronic Products 
D.E.W. Ltd. ... ... 
Doram Electronics Ltd.... 

Eagle International _.. 
Electra -Meta .. ,,. 
Electronics Brokers 
Electronic Design Assoc. 
Electronic Mail Order-Ltd. 
Electrospares .,. ... 
Electro-Tech ... 
Electrovalue Ltd. 
Elvin ... ... ... 

772 
766 
700 
693 
678 
712 
776 
755 
768 
761 
697 

698, 712 
773 
711 

723 
773 
773 

754, 774 
774 
698 
700 
763 
766 
687 

Felstead Electronics 
Flairline Supplies 
P04110am -Tab Ltd; 
F.W. Electronics... 

Galleon Trading ... ,.. 
Garfields 
G.K. Electronics ... 

Global Audio 
Greenweld Electronics 

769 
682 
678 
774 

772 
774 
773 
724 
698 

H.A,C. (Shortwave) Products .., ... 768 
Harverson Surplus Co. Ltd. ... ... 757 
Heath (Gloucester) Ltd. 715 
Henry's Radio Ltd. ., 743. cover iv 
Hills Components Ltd. ... ... 768 

I.L.P. (Electronics) Ltd.... 
Imperial Trading... ... 
Integre.! Ltd, .., ... 

Johnsons (Radio)-.. 

Kensington Supplies 
Kectronics ... 

772 
.,. 751 
.,. 771 
.,. 692 

772 

... 756 

Laskys . ... ... ...679, 680, 681 
Leisure Time ... ... ... ... 774 
Lewis Radio ... ... ... ... 712 
Linear Products Ltd. ... ... ... 691 
London Computer Operators Training 

Centre ... . 

London Electronic College ... ... 772 

Maplin Electronic Supplies 
Marco Trading ... ... 
Marshall, A. 
Milward, G. F. ... 
Minikìts Electronics ... 
Multicore Solders ... 

Newmart Electronics 

701 
772 
764 
724 
774 
720 

Partridge Electronic Ltd. _.. 760 
Pambridge College of Electronics 764 
Purnell Book Services ... ... 690 ---691 

Radio Book Services ... ... 
Radia Components Specialises 
Radio Exchange Ltd. ... ... 
R.C.S. Products Lcd. ... 

RSC (Hi -Fi) Centre Ltd. 
RST Valve Mail Order Co. 
R & TV Components Ltd. 
Riversdale Electronics .. 

Saxon Entertainments Ltd. 
Selray Book Co. ... 
Shopertunities Ltd. ... 
Simtech 
Sinclair (Cambridge) Ltd. 
Sound Systems of Suffolk 
Studio Electronics ... 

Surpletronics ... 
Swanley Electronics .,, 

Technamatie Lcd. ... 
Teleradio .., 
Thacker, A. H. 
Trampus Electronics Ltd. 
Trannies Ltd. ,., 
Tweedy, Ltd. (J. A.) ... 

771 

752 -753 
cover 

.. _ 756 
773 

758 -759 
696 

684,685,6'86 
750 

... 719 
697 
688 
771 

730 -731 
... 773 
... 682 
... 756 

756 

764 
772 
700 
775 
716 
771 

Vero Electronics Ltd. ,.. ... ... 768 
Viking Brews Ltd. ... ... ... 689 

Watford Electronics 
Wilmslow Audio ......... 689 

770 

Xerox' Radio 

Yates Electronics 

683 Z & I Acro Servìe a 

11141.v 

770 

... 767 

776 

775 
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$.ad 010 ce and Warelsouse Z & I A E RC SERVICES LTD. Retail Sh°° 

440 WSTBOUIINE GROPE 85 TOTTEN44AH COURT ROAR 

LDMD4N4 W2 5SF Please send all correspondante and í^t99! -Orden to Head Office LONDON WI 

Id: 727 56411213 When sending cash with order, please include O' 15 io L for postage and handlígL Tel' MO 8443 

MINIMUM CHARGE 15p. No C.O.D. orders accepted 
Oven all dsp Sada-day 

AC/DC MULTIMETER 
TYPE U4324 

,__- - 

i; 

r 
_ 

Movement is protected 
diodes. 
Dimensions 167xBSx63 
1 .51b. 

PRICE: complete 
instruction manual 
storage case £i-25. 
£0.50. 

33 ranges up to 

i 
3 Amps AC /DC; 
1200V DC, 900V 
AC. 500Id2, í12 
1b. 

Sensitivity: 
201á]!V DC; 
4kL1fV AC 
Accuracy; 

±4% AC 

by silicon 

mm- Weight: 

with test leads, 
and fibre -board 
Packing & cari. 

MULTIMETER 
TYPE U4323 

Sensitivity: 20,0000/V. 

AC/DC MULTIMETER 
TYPE U4313 

O 
-- . 

39 ranges: 
80opA to 1.5A 
AC 
6OAA fol- 5ADC 
75mY to 600V 
DC 
1.5V to 600V AC 
111],0'5pF,t2db 
Accuracy: 1.5% 

- DC; 2.5/o AC 

Sensitivity: 20k 
OC; 210/V AC 

Mirror scale Rfirnm long - 
Dimensions:115 x 215x90 mm, Weight 3.31b. 

PRICE, complete with test leads, service 
manual and steel carrying case £12.54. 
Packing .5 carriage £0.50, 

. 

j +i%¡° 
,,,,..,';',2T.-4.,. 

r á \ ß1c1 .. 
, 

- k ' 1114.t. - .. 

; , 
' T n 

- 

.. - 
,.. 

- - - 

7 D,C. Voltage ranges 0.5 -1000V 
S A.C. Voltage ranges 2.5 -1000V 
5 D.C. Current ranges 0.05 -500mA 
4 Resistance ranges 1k0 -1m0 
Built -In oscillator providing AF output of 
tkHz and I.r. output of 4$510-lr with an ampli- 
rude of 1 volt minimum. 

Dimensions: 146,87 x40 mm. Weight 0 5kg 

PRICE complete with leads and plastic 
storage case £7.76, Packing & postage 40.50 

ALL THE ABOVE INSTRUMENTS FEATURE TAUT SUSPENSION MOVEMENTS 
PRICES ARE EXCLUSIVE OF V.A.T. 

Fully guaranteed 
Individually packed 

VALVES 
A1065 L1 1j, 1.C1.60 6.36162134 70;. 19(60 406 
AF6 sis seul-2 11p 1:237 1140i ryal 405 
ATP4 SiOp &"L6F 70p KT66 11 l'Yfr3 401 
51211 4306 P.C1A6 45p 1CTeN 13a0IPYn3 44p 
CY31 1ap EP36 4p 11114 754' PY016 455 
DAM 114p BIWA 3115 {P6, PY560 
111,94 0 96 00) 41-20 A2 4áp PY600 
13506 70p EP40 757 080 4ep 5170411 506 
DL92 40p 5541 SU PAR416040p Q15V03-16 
D1214 LOp 5160 305 lAA7 ti0p 1140 
DY86/67 EP8:3 1124 PC900 60p QQV00.403 

4110 5583 3511 POL/14 
DY802 409 E366 E5 PCC7L5 MjiQV031'2nM 
E6NOL'101 P.PN9 /Op PCCá3 40s' 1'11 

1120 $591 4.4 PCLTI9 SOp7¡ 
E1800L 70p E592 54p PtX:,1fN 601 
E163CY' E590 4fp PCP86 40p E1:716 4.p II?j E1163 15p )11(177n/ 401 
5.600 40) 15164 3311 110'64 605, 440 
EABC70144p EPL200 Yip PCP66 64p 
16P42 75p E1-;11 
E601 Lia P,1.34 
E[sC3311 06 P.4.00 
58C41 760 141.17 
EBP80 404 EL41 
ESPII 60p P,IA7 
ESP09 UF EI.82 

IY SO 

701 
sop 

al 80 
Lap 
405 
555 

D532 3,311.L(µ 307 
E0081 
D4:(107 

40p' Fuis 005 
335 

36p 

51/16 

E1604 

459 

s0! Ef2314 
P.c.C:345 405 E11131 600 
E<YsJe 460 51100 arap 
ECY7t6 SOp E564 409 
1105161 70p E1167 1100 
EC660 40p E531 43p 
EC782 405 EYe1 43 
EC1,801 73p EY86 417 
BC073 $Y66 SOp 

11-40 E240 ?05 
EC1T42 /Op EZ/41 735 
BC1191 :2l 52.80 607 mus: 40p BTAl 30p 
71+C1184 439 01'501 755 

TT21 
47 

r,OpyeO 739 
PC61201 71q Ub, 634 
PCP801 555 t126 75p 
5C,5602 30p 027 /59 
pp.,-y005 Opp 17101 7Sp 
PC'31106 7y 11401 75p 
Kansas pop 51A5C1U 
misas 80p 445 
Pt IA1 355 17454: 659 
PCl.lr2 400 17HC.4I 04p 
PCISa 05p 116556 40p 
PCIh4 455 1311589 404 
rotas SOp DELI 0100 
PC1410b 005 17B1.21 7Dp 
PPL200 700 13CC6.1 4e+p 
51.16 SOp 0CFre0 75p 
PIB1 Ti06 17C1142 75p 
PLU 4Sp IIC1101 449 
PL01 43p ECL82 45p 
PL" 43p IrC'IA3 Op 
PI644 e411 11541 70s 
PI606 LI 00 L'P110 31q 
?LAW 11115 
PUM)'1 páp 
PY33 los 

TRANSISTORS, DIODES etc. 
AC 113 
AC 126 
AC 127 

AP 130 
Al,' 176 
AP 164 

BAY 27 
1125 30 
581 964 

0A 272 
OAZ 200 

AC 1101 APL 12 s-2 16 OC 73 
AC 176 AST 26 CFI 1710 OC 24 
ACT 19 AST 27 CRS It.S Oc` 26 
ACT 19 ABY CBS 1/70 OC 29 
ACP' 36 8C 166 CBs 1/46 OC: 33 
ACT 26 16C 116 CR.0 3/10 OC 38 
ACY 34 BC 110 CRS 3/25+0 OC 42 
ACT 40 BC 135 Cas 2,130 fiC 
AD 14/ BC I27 471_8 5140 45 
AD 161 BC 1504 CS-s 251525 OC 70 
AD 1e2 BC 172 OFT 115 OC 73 
aD2 11 BC Í72A 0E1.114 OC 76 
ADZ 12 BC 2124 1755 46 OC 7811 
AT 114 OCT 31 EST 222 OC 81 
AP Ilá BC4 13 06 0 OC 712. 

AP 116 BOT 72 DAP OC 14213 

AP 117 8P 115 O6 70 OC 625111 
A1114 BF 167 04 71 OC ?LI 

A11224 Sr 585 OA 71 OC 13L 
AV13 BPT 51 0.6. 79 OC 140 
AP I:'6 517 62 OA 11 OC 170 
AP 177 SPY 9O DA 200 OC 172 

OC 2130 
OC 204 
Sx 754 
ZR 11 
ZR 21 
Ii21.4 
IV 23 
1M 37A 
IN INA 
IN 43 
15 70 
141 277 
15 41150 
115 4148 
28; 4644 
2?5 706 
2K rit 
215 1304 
271 130.6 
231 1307 

1305 
214 2062 
IN 2147 
205 2411 
IN 2969 

25 3653 
215 3034 
214 3063 
75 13/0 
25 2241 
IN 3730 

4 
1731 

,N 3810 
25 4038 
25 4036 
25 4061 
2!1 4703 
21: 6203 
35 126 
28 154 
78 134 
20 303 
404 
2062 
40..50 
40.63 
066e 

CtM, ALL valves 
guaranteed 

48C-70T 409 2014 11.10 6050 70, 
6507 567 251.60T 770 6064 604 
0LÚ7 55, IOCiS Li 00 6055 $1 06 
66J70T 351 20C17 11-00 0067 70p 
4657 554 30514 y0p 6680 4x-114 
08L7472 509 3015 11.35 6144 tau 
66R70T50p 3011.1 i100 6146E 03.05 
65157 656 305L12 6620 4'35 
11v60 1f/ 11.15 9001 Lí35 6v61:í 5Op 301514 Í0p 0002 50p 
6x4 409 30505 alp 4003 70p 
6T3O 405 70517 OSI' 9004 250 
SXSOT 04p 30512 Al 00 9006 357 
81.60 105 30519 1100 
6.7,4 No SdrCi 469 
4,30L2 lep 30PL13 C.5. 7áb0/ 
757 60, 41.1! D07 -2 
754 609 31514 11.10 531.00 
9116 405. 36564í 74, 0013 -2 
11E2 400 12W1 503 H0.35 
12/6 55p 352405 10p 51075 -34 
12054 455 501: 00p 435 a 
13477 as 5057050 VcR119A 
125177 137 i1 -10 14.00 
12506 60 75 11.03 1551 4450 
124X7 3Íp 7607 750 SOD 13 00 

17185 tsp 155 40p -1V,AT. -- 6B04r1 003 6116 isp 1 ?BA6 436 26 7S9 ¡583 1$00 

!í7T41 Tap 1T4 Sop a-74!A-SO a4id 6BQ7JJ 1 o 
ß34N`61121 

1 

125E6 64, 78 
1157 504 80 77 Sp 

ß6L pí10 

17171541 460 1x211 7k to all orders 
ésW6 5100 03:F.í 109 

M1.5 
OáÓ Ja¡h í80P aped.! 

17785 415 2071 50e 31005 SSP 64Qá 455 6ÚW7 Lll 616 SOp L1 -31 60;1 14.00 Valsós 
V$Í03130 2ß2b 00-00 5E3 60p 64153W 70p 4574 401 617 160 135707304 403 41400 Cv220 

V $1503 3176 
40n 354 e00 ßA64 605¡056 lip 6370 411 12K11,í 70p 607 Osp 545.00 / 400 02:475 33p 6656 457165116 507 65605 604 120701 70p 8U 41410 11.501.2J4'á 

45p 394 40, OAST Epp 5506 40p' OCHO 11 43 657 350 1'2ß076T 6661 11 ä 443-00 
54111 11-44 34'4 655 65C7 OOp 64 Y4 45p! 6C1á 737 6570 305 704 9311 14 00 5301 17 06 
166 NE 55(2545 64414 706 66.140T 606 559 655/IT 504 1.255I7 34* 954 Í0p Ii552A 
700017 4400 64116 405 7Sy 1545 8bp 67[23 1100 17$17 Sip 95% 507 Íb00 

1111.70 562555 6658 405 441 -POT 617 11.70 117 11155 1274 400I954 Í0p 014 -230 
7.80117C-70 4150 4A I6 up 1íT00 6560 75p 47130 Mir 1467 11-06Fß07 507 110-00 
29001 U-30 511401 PO, 5546W 556 487 707 0725 55p 4L70 405 19450 0511 I11:í06 sep 114300 
043 55, 51s40 Sip SA116 4So 6544 app Í61,22 755, 6647 501 1903 5540 1629 70, MD 00 
ILA 2bp 35441 664 6AN0 444 6560 Psp 6133 5330 664701407 1516 400+2661 L190 722.4 925 OC tans 51400 5933 21.00 27/109 MITZB= SOCTAL OYDffi 411. Pr.R$OIr6L CAi&EE* !1100115. 2ßP3 ß11p 7 7ÍV 1149 e0 Suai 075558 JA 65005 4.41.4 646.4 144 T444. 04 ßm'737 Irak**. E.Y. 

Poa1a0e Up tO tt 12p. 42 -62 22p. &verb putt tr... C.O.D. 256 alto. VALVES AM? TRANSISTORS 
Telephone enquiries for valves. 0NIFT. AERIAL! 45th 0e14l0410o M an aft. {in. transistors, tit.. recut 749 3934: dia- tubule{ wow -In sacrions, 4141 16- .4011563 Wasp trade sad escort 743 6890 

aer+al with Adaptor t0 01 the 7321. rod, 1nsu1.1ed Lasa, . 

rites plate a cad ON a014mb0isa, p.0p. reame.. h00 mer, Colomor (Electronics) Ltd. Mr. Abaoi Ailly 5:And n., and eomp4 Ne ready to seas, 1 
In Wives bap. E7 SI now íA11 410554 nand. 170 GOLDHA WIC ROAD. LONDON W7í. 
Carriage Cl 50. Open I- 12-30, L30 -330 p.m. Th.,raday 11-1 p.T. 

A lot of those vslvep 8,4 1mpor10 end micas 
Vary lof each dellverr, to 

e 
nerve. the right 

W change 01061 for new docks11er, unaroldaäa. 
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Over 150 I 4de 
; me, 

ct wa s to e Pe 
-- -- engineer a l 

better future 
SECURITY 

find out how 
in just 2 minutes 

Thai's how lung it will take you to fill in Ilse (*none. Mail Il today and 
we'll send you fait details aril a free !molt. We have successfully trained 
thousands of mwe AI lout edurrl.ed them for Higher oay And bolter, mon' 
Jnleresting john, We ran do as ire h for VOL A low -east home lrtady 
course Refs resuhs foss-makes le-riming easier And s>Omt think le look 
forward lo, Then- are mo books to hay and yule ran ray-as-yon-learn. 
Why not do the thing that really initrests you? Without Losing a day's 
pay, you could quietly turn yourself into eomtthing of an expert. Complete 
the COLiI On Or write Lr you prefer not to rut the page), No nhligation Rnd 
nnhndy will call in on you ... but it could be the heal thing you ever did. 

Others have done it, so can you 

-Yesterday 1 received a letter from the Institutinll informing that my 
application for Associate M rnbtrship had been approved. I Can honestly 
Say that Ihis has been the best value Cor nloilcy f have ever obtained, A view 
echoed by two colleagues who rercnLEy commenced the course". 
Student 11.I.J3., Yorks. 
'IC'nlllplering your Course, MCA nt going from a RA) I detested to a job that 
I love. with unlimited prospects " -Student T.A.O. Dublin. 
'My training quickly changed my earning City and in the next few 
years, 1ny earnings Increased fourfold!'. Student C.C.l', Burks. 

ANDGulrf+c7lk' YrX/RVR, 
These letters and there are many rnf}rc n felt at Aldermaston College, 
speak of the rewards that came Lra tlic rnan who has given himscrf the 
speciali ed know -how employer% seek. There's no surer way of getting 
ahead Or of opening up new opportunities for yourself. It will cost 
yr)u a stamp to find out how we can help you. Write to 

ALDERMASTON COLLEGE 
lycpr. FSPVIrBfr, Reading RC. 74PF. 

HOME Of BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

Practical Radio 8- Electronics 
Certificate course includes a 

learn while you build 
3 transistor radio kit. 
Everything you neeo to know 

about Radio & 
Electronics 
maintenance and 
repairs for a spare 
time income and 
a career for a 

better future. 

r imcur our THIS couaoHwe - s IIsi 
Tick or state subject et Interest. 

Post to address below. 
DHADOHrSrAII- <anrtnu:NOn 
TRIP HnrmrorJ Inaanle 

t,.CN.T. ,_ ül' a n*011a 
n.sr n .:... ra1 ls111Jinq 
Ix.x.f.r..Tl.} taliLftl,c9:.} [ 
Ilr,,,,il H,wIOg & V.nl. C 

u uu. nL.uuurl,_I, Inrt.l'Jtrl.Ot 
l'Ire.rnvTl.ulunC R'urkm r 

u Mv r lalte YuT,nayor r 
U A1Abac1#lu.rl Hadta 100tr7ing r 
u !}r.y(Ll.n,au.l,il, r Yw`a'L IiY.AlTcie['IA r 
LI Tcthl,kil clllrnrltl., 
fl u,axIeT r, Il,n'vK, 
rl nYIra.11k. 
n ö17Atu7ol l..v. 

1111CHAACC81 
IA.wlclr uf 
Ruuiliwrr^ cite of 

IA.HP.E.IHw:L r Thn,nniug 
I ntI ck u! 

IRllkata::r R 
TCC:.OIC:.+.. 
r ili.l.r.) IC 1 & eDILDa 
Gen. MEd). Eng. 

I 
fcalnterrwce 1:n5. 
Re:tlInQ 
l:eo. 'mad lil,g 
P$aw/ yl.oPINnk 
It14343. f,lrfv' r, o 
NuT. M.nvlbJr([t 

l'im.ICTHCCBL e 
LArROnIC 

Fury s GUILDS 
e( 
tFll;ilnxrirnt 
Fll,:l ril,ll 

a.ILNnu. 
1(1mLliud H,ILAr 

rf:mP.kr 
eIk!IInmin. rl 

Ina,:.b: E /. Ì I 
nu:Lie.l Rwllu 
s113;1 r7,liPw 

cIL 11 ill.; 

I 
J r 

AYAORlëI:xT 4 
p4Dnucewaf 

I nttltucc uf ü.,l 
J: N una¿eruent 
.lu:I.IP;. 

ruhr 
'r:11mIII::.iIIA 

Ark. H'lu:w 
tN'orl Study 

:en. RolIVaioll 
I!n. 

tl'ltlnuxnr R 
l'Ia Illri 
I:nkl+ln-i 

klii:rl11.111 lualily 5.41111 r.. 

I 
I 
I 

L 

h 
n 
u 

8 

rl 

J 

AIII0110S1.13 t 
AEHVaAUrcCBJ: 

Nnbu 1:.1u,tr) -1 

RAZ:Ixr J 
I Q C: uiLi, 
Au1O Enc. 
L'Cn..tluo Ruu t_Jl 

121.0o7 JtechoMCt 
Milos Dined Rum. 1 
lk,r.ua N',n.nt IÌ l la" A.1,1. 
IL..I.berrIDp H.Ine J 
MI.. ACN, LrJr. J 

oLIfl3AL 
A(rituLUt,a1 
f:nuncIL,I ling. 
lmulufun,. I- 
ratio. Telenee 
l'I,ss[lat : 

I. 
:Tnt1 

1nea Air} S4.;77 Nat. 

G.C.E. 
-choose from 
5B a0' &'A' 
level subjects 

COJISLRIO11t0K8L l:o.u111y Tx 111011f 

r,a,nl, *:IInQ 
A 7 ln.r_Ivl. nd ll..,llir.y 

1..1.o. Is. j 
A.R.T-5brk nr 
K:e.. 

POST TODAY FOR A 
BETTER TOMORROW 

ITo Aldermaston College, 
uept, BPW811, Reading RG7 4PF 
INAME .. ... .. .. 
(Bluth capitals pima 
ADDRESS .................. ............. ...... ..... 

I. .................... 
OTHER S.:GICCTS 

1 

4 

I BMW 

AGE 

Pt<rld.YH br C A.C.0 :drtlktr of A.O.C.C. 

I .'inhc .'u .II.l : II lh. . I 1 .. 1 il't..,.l'.. LI: l'I I..Ila, 11 ..r.l t.r¡we,luu..l....l. L.n..l.:n LI 'IA Jl:. rn:.:c.l.. L,.iy.u.l I.y Ill .l .:1331. I1.11 .. 

KM,. aI: .l.!.:.1. ' 1., 1.INi 7..:11u11'I 13 r.l'.r aI1J':.11.:1-1a1 1.3 3.11. nl,.ca C:IIfaI l,a 5=..II,v 11.I.:'111:,-kli.,V'rIIL:ef faS.IIeI..1L,,n.1,:.' L: 1,: ;'.r 
I K 2iï ". V I f i I":. 111.r.i11:.:.il E.1. f:lili!:C. .lfi J111 1: .,I:!.!:.:¡, l': i- lal7 .r0I. :r iOr.... .l' nlnrslli, (111:4),v' P9....1 iSplr,.rA.. - 1 .1. I "0'6' .alur: 

nblil.nn,u u u,1.:.,:11 . 1nI. r, riLL:il nr:1. , ,krv1.r1..!.!.11.:cJ_rccxrv.rIgnl1te TurJ:n.Ynlb:.n 
I...a: 1111 1110 1.r. nr. s.l: il'C I:Y, aln v ., ..II -, I. : 1 ..II;t.I 5.. 1 4,1'., I Il,il ,: kll u1 .e1C, r:11. .:111: w !ip. .. .., I''Ii'.:I,i' Jd.a., r,,.,rluu. Iba; iIUI.11,n11 r 1 1 , 

.. mn:rnl :nnLli,1.. I 11j :.,un..rl11 n .'r :., .:.i 'l'rrx I. r auv. , r.. I:u I ..n : .. . 

1 J 

www.americanradiohistory.com

www.americanradiohistory.com


SO MUCH MORE -AND YOU PAY 
LESS VAT WITH HENRY'S LOW PRICES j 

You can build the Texan and Stereo FM Tuner 
TEXAN 20 20 WATT IC STEREO AMPLIFIERS 

Features glass fibre PC board. Gardners low field transformer, 
6 -IC's, ID- transistors plus diodes, etc. Designed by Texas Instruments 

engineers for Henry's and. P.W. 1972. Supplied with full chassis work, 
detailed Construction handbook and all necessary parts. Full input and control 
facil)tiat. Stabilised supply. Overall size 15i x 2¡° a. 6 ¡- mains op . Free 
teak sleeve with every kit. 

l ó.so (G E3 post Pald). (also built and 
tested E35) 

STEREO FM TUNER Features capacity diode tuning, kad and tuning meter 
indicators. stabilized power supply. -mains operated. High perfOrmanCO and sensitivity with 
unique station indication IC stereo decoder. 

(GB 
size teak sleeve 8" x 3f" x 607 Complete kit with teak sleeve 

E.2 I ,00 (GB ost paid). (also built and 

111111.111211168- 
V l P P } tested E24.9s) 

JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS! 
TRANSISTORISED MODULES 
Tuners - Power Suppliers - Amplifiers 
AMPLIFIERS All single channel unless stated) E p 
4 -300 Svolt 300 MW OW 3 -8 OHM. I -10 MV I/P Special Offer 1.75 
7004 
104 
304 
555 

E1520ß 
608 
410 
620 
Z40 

Yvolc aw nw UfP !-8 UHM, 10 -IOOMV llP 2.70 
9 volt I watt O/P B -16 OHM, 10 MV I/P 3.10 
9 volt 3 watt O/P 4-8 OHM, IO MV 11P 3.95 

11 volt 3 watt 0/P8-16 OHM. 150 MV 1/P 4-10 
12 wort 11 + If watt O/P 8 OHM, 150 MV IiP Stereo module 5.95 
12 volt 5 watt 01P 4-16 OHM, 25 -60 MV 1/P 5.10 
24 volt IO watt OIP 4-8 OHM, 30 -50 MV 1/P 4 95 
28 volt 10 watt 0/P B OHM. 160 MV IfP 4.95 
45 volt 30 wau 0/P 4-8 OHM. 150 MV IIP 9.95 
30135 volt 15 watt OfP 4-8 OHM, 160 MV VP 5.45 

6-95 
10.20 

45)50 volt 25 watt O/P 44 OHM, 100 -250 M V I/P 
SA6817 24 volt 6 + 6 OM B OHM 100 MV IIP Stereo module 
AMPLIFIERS with Is 
EI210 12 volt 25 + 2g watts 8 ohms, Stereo 
R 500 Mains 5 watts4 -16 ohms, Mono 
SACI4 Mains 7 l- 7 waits 8 ohms, Stereo 
SAC30 Mains 1 5 } I S watts 8 ohms, Stereo 
CAO38 9 volt If + I } watts 8 Ohms. Stereo 
CA068 12 volt 3 + 3 watts 8 ohms, Stereo 
FM Modules 
Mollard LP 

1 186 FM tuner (front end) with data 10-7 MHZ 0/P 
Mollard LP 11135 10.7 MHZ IF unir with data 
Garter Permability FM tuner (Iront end) 10.7 MHZ 0/P 

B25 
6.30 

1J75 
14.95 
6.95 

10-50 

4.85 
4.50 
4.20 

FM and AM tuners and decoders 
FM 5231 (re 1) 6 volt fm tuner 7.95 
TU3 12 volt version (FM use with Decoder Ì All models 7.95 
5D4912 Stereo Decoder for Tu 3. 12 vole fitted dials 7.95 
SP62H 6 volt stereo FM tuner i' supplied with 4.80 
A1007 9 volt MW-AM tuner I instructions II 95 
Sinclair 12/45 volt FM tuner stereo recorder for above J 7 45 
A10113 9 volt FM tuner in cabinet 13 95 
A1005 M (S) 9 -12 volt Stereo decoder FM for above 7.50 
1062 12 volt Stereo decoder teneral purpose 6.50 
PREAMPLIFIERS 
Sinclair Stereo 60 Preamplifier with Controls 6-75 
51300 CanlTapelMie Inputs9 volt Module 2'85 
51310 Stereo 3 -30 mV mal cart 9 volt 4-75 
FF3 Stereo 3 reV tape head 9 volt 4.95 
3042 Stereo 5 -20 mV Mat. cart. mains 5 95 
EQ25 Mono 3 -250 mV Tape /Cart/Flay 9 volt 5.95 
Power Supplies Mains input (a chassisrest eased) 
47006/7349V 300 MAwithad'rs 2.25 'P1081 45V 0.9A 7.80 
P5009 volt 500 MA 3.20 P124}12V,0.4 -1 amp 7.15 
HC244R 3/6,7=í9v. 400 MA SEIOIA 3/619/11V, I amp stabilised 
stabdised S SO 1175 

P11 24v. f amp. 3'30 3.30 P10763f4i16/73-r9/12V, f amp 4.30 
lP15 28v../ amp 3.30 SE800A I -1S VOLT 04A stabilised 
P1080 12V IA 4.70 7.80 17.50 
SINCLAIR MODULES & KITS 
SINCLAIR PROJECT 80 PACKAGE DEALS (carr.fpackg 35p) 
ST80 Stereo preamplifier 11,95 2 x Z40 ST80 P25 2500 
Audio Filter Unit 6.95 2 x Z60 STBO PZb 27.75 
240 IS Watt Amplifier S IS 2 x Z60 ST80 PZ8 -trans 34-40 
26025 Watt Amplifier 6.95 Sinclair Special Purchases 
PZ5PowerSuppliesforl 496 Project 60 stereo preamp £6.75 
P26 Power Supplies (S Tab) (post 20p) 

for I Or 2 Z40 7.98 Project 605 Kit L19'95 (pose 25p) 
PZ8 Power Supplies (S Tab) IC 125W amp. £12.10 (pest ISO) 

for I or 2 ZED 7.98 Cambridge Calculator kit £J3.50 
TRANSFORMER FOR P28 3-95 (post 15p) 
FM TUNER 11.95 Sinclair Cambridge Memory 622.50 
STEREO DECODER 7.95 Cambridge Calculator built [17.50 1C20 power amp kit 7.95 (pest 15p) 
PZ20 power supply for l or Cambridge Scientific built L26.95 2 1C20 s -45 (post l5p) 
TRANSISTORS /SEMICONDUCTORS 
UK's largest stockists of branded guaranteed devices at low prices. EXTRA DISCOUNTS 
Any one type. Extra 10... for 11 I 15... 25 I . 20... 100 I , The above also applies to mixed 5N74 series IC. 
Get your tree stock list now -new '74 -'75 edition now available (Ref. No. 36). 

UPPLIERS OF ELECTRONICS FOR OVER 30 YEARS 

12 watt speaker / tweeter 
systems B in bass /midrange. 
Melinex domed HF radiator 
plus crossover. Built 'one 
veneered cabinets size 
18x11x6 }in. PRICE E19.50 
pair (Carr.. etc. £I -00) 

EMI SPEAKERS 
SPECIAL 
PURCHASE 
13 in x B in chassis speakers 
(Cam/packing 30v each or 
50g pr.) 
150 TC 10 watts B ohms twin tone 62.20 
450 10 watts 4.8, I5 ohm with twin tweeters 

and Crossover L385 each 
EW 15 watt 8 ohm with tweeter £5.25 
350 watt 8. IS ohm with tweeter 67-80 ea. 

Polished wood cabinet L4.80 carp, etc. 
35P each or 5Op pair. 

PHILIPS 8 WATT 
FLUORESCENT 
UNIT 
EXCLUSIVE 
PURCHASE 
Brand new Philips 12 voll operated 8 wate 
fluorescent tube units (or standby lighting 
Complete wich tube and instructions 
Price £3.50 p & p 25p. 

EXCLUSIVE 
S WATT IC Il y 

AMPLI FIERS 
Special purchase 5 wart oucpu 16 ohm 
laid. 30 volt max. DC operation, complete 
with data. Price LI.50 each or 2 (or (285 
Printed Circuit Panels. SOp 

625 tine r 
y 
ansisrorlse tuners 

FM UK operation. Brand new, (Post /packing 
25p each). 
TYPE C variable tuning £2-SO 
TYPE B .4-button push -button (adiustable) 

£3.50 

10 STY KITS IN STOCK 
(Post etc, 15p each) £ p 

AF20 Mono Transistor Amp, 5.6I 
AF25 Mixer 3-30 
AF30 Mono Trans. Pre -amp. 3 20 
AF35 Emmiter Amplifier 2.43 
ÁF80 Small O5 W. Amplifier 

for Microphone 4-86 
AF305 Intercom 7.6B 
AF31012 Mono Amplifier (for 

Stereo use two) 7-S6 
11160 Multivibruror 2.19 
M1302 Transistor Tester 8.34 
11191 VuMeser 5.37 
M192 Stereo Balance Meter 5.94 
LF380 Quadrophonic Device 8.43 
AT60 Psyehedelie Light 

Control, Single Ch. 1082 
AT65 Psyehedelie Light 

Control, 3 Chan. 1653 
AT25 Window Wiper Robot S-82 
AT30 Photo Cell 

Switching Unit 6.69 
AT50 400w Triac Light 

Dimmer Sp. Cont. 5.19 
AT56 2.200w Triac Light 

Dimmer Sp. Cont. 6.75 
AT5 Automatic Lt. Cont. 3-75 
G0330 Trcmelo Unit for 

Guitars, etc, 8-10 
HF6I Diode Detector 3.87 
HF6S Frequency Modulated 

FM Transmitter 3.21 
HF7S FM Transis, Receiver 3.66 
HF310 -FM Tuner Unit 16-31 
HF325 De- IuxeFMTunerUnic26 -34 
HF330 Stereo Decoder for use 

with HF3I0 /315 1056 
GP310 Stereo Pre -amp (for 

use with 2 AF310) 2298 
GP3I2 Basis Circuit Board 10-02 
GP304 Basis Circuit Board 5-33 
HF380 Aerial Amp. for LW to 

VHF 6.03 
HF395 BroadbendAerialAmp.2- 10 
NTIO Power Supply IODmfa 

9V Scab.& 12V Unstable 6.27 
NT300 Professional Stab. 

Power Supply 13 17 
NT310 Power Pack 2 x 15 volt 

2A 5.64 
NT305 Voltage Converter 5.64 
NT330 Power Pack AF3101 

GP304 6.27 
NT315 PIS 240V ac to 4-S- 

I5V de. 500mfa 1206 
AEI Output Stage 100mW 1-56 
AE2 Pre -amplifier 1.32 
AE3 Diode -receiver 2.05 
AE4 Flasher 1.26 
AES A stable Multivibretor 1-14 
AE6 Monostable 

Multivibracor 1 11 
AE7 RC Generator 1-08 
AE8 Bassflcer 1-06 
AE9 Trebletilter 1.06 
AE10 CCIR- filter 1.06 
AMATEUR ELECTRONICS by (*sty 
Kit, the professional book for thie 
emnteur- covers the subject from 
basic principals to advanced elec- 
tronic te hnsques. Complete with 
circuit bo rd' for AEI to AE 10 (see 
above) PRICE [3.-30 (no VAT). 

HENRY'S HOME 
ENTERTAINMENT CENTRES 
London 
35416 Edgware Rd- W2 01-402 5854 
376f3 Edgware std. W2 01 -723 2564 
372 Edgware Rd- W2 01-402 9140 
120 Shaftesbury Ave. WI 01- 437 9692 
230 Tottenham Court Rd. WI 01 -580 1785 
144 Burnt Oak Eeway. Burnt Oak. Edgware 

01 -952 7402 
19014 Station Rd.. Harrow, Middlesex 01 -863 7788 
Out of Town 
256 Banbury Rd., Summertown, Oxford (0865) 53072 
55 Gloucester Rd., Bristol 7 (0272) 45791 

FREE 
STOCK LISTS 
No, 36 

Transistors/ 
valvesi 
semiconductors 

No. IB 
Disco -lighting-.. 
high power 
sound 

No. 17 
Hi -Fi TV -Tape 
Equipment 

Send large stamped 
addressed enve- 
lope wich all en- 
quiries. 

8% VAT TO BE ADDED 
TO ALL ORDERS 

VAT -UK 
ONLY 

Electronic Centres 
404 -406 Electronic Components& Equipment 00. 4028381 
309 PA- DiscoLighting High Power Sound 01- 7236563 
303 SpeCial offers and bargains store 
All mail to 303 Edgware Road London W276W 

HI Fr and 
Electronics 
Centres Open 
g am- 6pm 

Prices correct of time or preparation Subject to change without nonce. E. &O. E 
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