
WIRELESS 

NEW MIS .SERVICING TO FAULHINDING 



ADGOIA Soldering 

Instruments add to 

your 

ADCOLA 64 
for Factory Bench 
Line Assembly 
A precision instrument—supplied 
with standard 3/16" (4.75 mm) 
diameter, detachable copper 
chisel-face bit*. 
Standard temp. 360oc at 23 
watts. 
Special temps, from 250oc— 
410°c. 

'"Additional Stock Bits 
(illustrated) available 

COPPER 

B'SS i" — 3.2 mm chisel face 

B 14 A" — 2'4 mm CHISEL FACE 

B 24 iV' — 4-75 SCREWDRIVER 

B 12 tV - 4.75 mm EYELET BIT 

B 58 mrn CHISEL FACE 
LONG LIFE 

CHISEL FACE 

B 38 LL i' — 3.2 mm CHISEL. FACE 

B 14 LL A* — 2.4 mm CHISEL FACE 

B 42 LL TV — 4.7B 

Don't take chances. We don't. 
Ail our ADCOLA Soldering 
Instruments are of impeccable 
qua'ity. You can depend on 
ADCOLA day after day. That's 
why they're so popular You get 
consistent good service ... relia- 
bility .,. from our famous therm- 
ally controlled ADCOLA Element 
and the tough steel construction 
ofthis ideal production tool. ^ 

Write for 
price list 
and 
catalogue 

ADCOLA PRODUCTS LTD., 
(Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4. 

Telephone: 01-822 0281 /3 • Telegrams: Soljoint London Telex •Telex: Adcola London 21851 

CO > 

NEW 

AIRTUNE E 
(C804E) 

An old friend in a new guise 
With spindle extended for ganging 

No substitute when you need 
VERSATILITY 

Like this for instance:- 

Front Area 11" x \i" 
Capacitances 25, 50, 100 or I50p 

Low Minimum Capacitance 
JACKSON BROS (LONDON) LTD., 

Kingsway, Waddon, Croydon CR9 4DG. Tel: (61)-688 2754/5 
U.S. Office; M. Swedgal, 258 Broadway, New York, N.Y. 10007 

for fast, easy, 
reliable soldering 
Contains 5 cores of non-corrosive 
flux, instantly cleaning heavily 
oxidised surfaces. No extra flux 
required. 

ERSIN 

• • 5 CORE SOLDER 

SAVBIT ALLOY 
ALSO REDUCES 
COPPER BIT WEAR. 
Ecomically packed for 

general electrical 
and electronic 
soldering. 75ft. 
18 gauge on 
plastic reel. 
Recommended 
retail price 75p 

A RANGE OF 
SOLDERS IN HANDY 
DISPENSERS 

4A 
SizeS (ill- ustra- ted) 

15 
*Recommended Price 

ALLOY SWG 
/ 
i 
ite 60/40 18 ISp * 

Savbit 18 ISp * 
60/40 22 20P * 

THIN GAUGE 
SOLDER. 
ESSENTIAL FOR 
soldering small components 
and thin wires. High tin 

content, low 
melting point, 
60/40 alloy, 170ft. 
22 gauge on 
plastic reel. 
Recommended 
retail price 75p 

INVALUABLE FOR STRIPPING 
FLEX, THE NEW AUTOMATIC 
OPENING BIB WIRE STRIPPER 
AND CUTTER, easily 

sh adjustable for all 
standard 
diameters. Plastic 
covered handles 
can also be used 
as wire cutter. 
Recommended 
retail price 50p 

From Electrical and Hardware shops. If unobtainable, write to: 
Multicore Solders Ltd., Hemel Hempstead, Herts. 



Selections from 

FELSTEAD ELECTROiyiCS' 

List 
(Sent free for stamped addressed envelope to address below) 
Transistors etc. AC126 12ip. AF116 15p, A116 15p. AF117 20p. OAS 7ip. OAIO 74-P. OA81 7ip. OA85 7*p. OC23 32^p. OC25 30p. OC26 371, OC28 421p. OC33 421p. OC44 14p. OC45 121p. OC71 121p. OC72 12pi. OC75 121p. OC81 121p. OC81D 121p. OC82D 121p. 00170 20p. 0Cl7"l 121p. Many more in list. S.D.R. BY100 800piv 14p. 6 amp series; BYZIS 300piv 20p. BYZ12 600piv 25p. BYZ11 900piv 30p. BYZ10 1200piv 35p. (Charges 61p. up to 11, paid for 12 and over). Sub-Min Transformers: OUT- PUT (3 Q for OC72, etc.) 14d. (up to 6 6ip.). MULTIMETER. Our famous 2000 f) per V £4-621 (15p.). Details and other in list. SOLDERING IRON. Slim, modern, British high-speed 81", all parts replaceable, highest quality, full guarantee: £1-71 (lOp). DIAMOND STYLII Replacements for BSR TC8/LP, TC8/8, TC8LP/STEREO: COLLARO 'O': RONETTE BF 40LP: GARRARD GC2/LP and GC8/LP: ACOS GP65/67, all at 40p (6p). ACOS GP73, GP91: BSR ST4 (ST3, ST5), ST8 (ST9): SONOTONE 8TA, 9TA, 9TAHC: PHILIPS AG3306, 3060 (3063, 3066, 3301, 3302, 3304); Garrard GKS25 all at 75p (6p). All are of the very highest quality. DOUBLE DIAMOND; ST4 (ST3, ST5); ST10 (ST9, ST8): 9TA, 9TAHC. 3306, GP91 (For GP92, GP93, GP94 cartridges); GP91SC for all GP91-SC Cartridges: All at £1-50 each (6p). PICK-UP CARTRIDGES All standard fittings and stylii. MONO GP67/2 7Sp. STEREO-COMPATIBLE (MONO) GP31/SC (£1-05). STEREO GP93 £1-271, STEREO CERAMIC GP94 £1-921. SONOTONE STEREO 9TAHC(DIA.) £2-371. GOLDRINGG850 £4-871. G800 £8-50, G800E £13.50, G800 SUPER E £19-50 (61p all types or Reg., Post 221p.). STYLII FOR ALL ABOVE TYPES, including GOLDRING available. RECORDING TAPE. Still the finest quality British Mylar available: Standard 5" 600 ft. 36p. 5r 900 ft. 50p. 7" 1200 ft. 56d. LONG PLAY 5" 900 ft. 50p. 51" 1200 ft. 56p. 7" 1800 ft. 90p. (71p on 5" and 51", 9p on 7"). MICROPHONES Crystal Mic 91, hand/desk 81p. MIC45 Curved metal handgrip £1-00. CM21 Grey hand desk S21p. Stick '60' £1-021. CM70 "Planet" machined metal tapered stick type with neck cord, adaptor to fit floor stands £1-471 (all 9p) LAPEL (or hand) with clip 321p (6p). All are fitted with leads. Dynamic. Cream hand/ table MINY 771d (9p). MS 10 50K (I for desk, tapered with base and slide- out adaptor £1-971. MS11, Similar, but fixed on swivel swan neck to switch- fitted base £1-221 (Either 15p), Type 209 Cardioid ball, 50K/600 Cl. omni-dir., built-in vol. control, on/off switch, special lead, handle (as good as money can buy) £6-30. DM160, Non-Dir. Ball, 50K cable, adaptor £3-871 (271p either). MICROPHONE INSERTS. Dia„ 1-75" OR 0-9" either size 271p (6p). EARPIECES with lead & min.Jack plug (2-5 or 3-5 mm., state which). Magnetic 9d, Crystal (3-5 only) 24p (up to 3 for 6p on any), HEADPHONES De-luxe STEREO 8-16 Ohms. £2-471. Same, fitted vol. control each earpiece £4-20. Both have lead and stereo Jack plug (171p). HIGH RES. 2000 ohm. Adjustable 921p). SPEAKERS. 12" ROUND filled tweeter, 3 or 15 O (stale which) £1-871 (271o) or for Stereo £4-25 pair, carr. paid, 21", 3 or 8 5^ (state which) 371p (6p). EMI 13" x 8", 3. 8 or 15 fi (State which) £2-121 (25p): with single flared para, tweeter cone 8 or 15 Q (state which) £2-271 (25p): with two tweeters and crossover network 8 or 15 (state which) £3-75 (25p). VIBRATORS. Genuine Plessey I2V 4-pin non-synch. 121HD4. 21" ex, pins, 271p. Am. 12V 4-pin, non-synch. 7/16th8. longer. 221p. I2V 7-pin Synch. (I2SR7) 621p (All types 61p per vibrator). CONNECTING WIRE. Packs of 5 coils asstd. cols. ea. coil 5yds. Solid core 14d (6p). Flexible 16p (71p), Super thin for transistor wiring 16p (6p), PICK-UP WIRE. Super thin twin flex, screened and sheathed 6p yd. (6p up to 6yds.—over free). RETRAC- TABLE Flex. Leads, (Curlies) 6ft. phonoplug ea, end 221p. 12ft. 39p. 6ft. phono plug/phono socket other end 25p. 12ft. 421p. (6p per lead all types), BATTERY ELIMINATOR. 240V AC input 3. 6, 71 & 9V. DC output at 400 m/a. Two switches, leads, pilot light and universal adaptor for all trans, appliances including all makes cassette tape recorders and players £3-15 (24p). SEND SAE for full free lists—Teleton and small 3W and 71.W trans, amplifiers, Electrolytics, Vol. controls, all types of radio switches,! car and portable expanding aerials. Meters, Test prods, all types of Brit. & Cont standard and min. plug and sockets, SDR's Thyristors, croc, clips (various) terminals, etc. etc. ands many "Special Offer" lines at lowest possible prices. 

BRAND NEW 
SGS/FAIRCHILD SILICON NPN TRANSISTORS. BD 112 AUDIO BD U6 AUDIO CP400 REGULATOR   REGULATOR REGULATOR AUDIO 

80 volts 20 watts T03 
CP401 CP402 CP404 CP430/ 431 CP433 CP702 CP704 BLY68 BLYTa CP703 BFW76 

AUDIO AUDIO AUDIO RF or SERVO AUDIO HIGH POWER 

80 20 M T03 40 „ 15 TO 3 60 „ 15 „ TO 3 100 .. 15 „ T03 80 15 TO 3 
100 30 „ T03 120 40 „ T03 60 „ 15 .. T03 80 30 „ T03 100 25 „ T03 80 „ 100 

32p. 45o. 371p. 37ip. 42fp. 37ip. 
37ip. 42|p. m*. 47ip. 50p. 75p 

(10 for £2-50) (10 for £4-00) 

HIGH CURRENT RELAY 60 volts 5 watts 32|p. MICROWAVE OSCILLATOR 4GHZ 30 volts 1 watt £1-00 2N3646 HIGH SPEED SWITCH 40 volt ^ amp 22ip. 2N4075 AUDIO 100 volts 30 watts 55p 2N4076 AUDIO 100 30 „ 45p VARICAP DIODES BBY10 6.8pf. BBY11 lOpf. BBYI2 12pf. 25p each INTEGRATED CIRCUITS, FLAT PACKS. U6A.998979X. 4 CASCADE BINARY. 75p. U3T.77U39X. DUAL DIFFERENTIAL COMPARITOR 75p, U3H.77i239X DC AMP. up to 30 MHZ. 75p. U31.99315IX. CLOCKED FLIP FLOP. 62ip. CHARGES :--6|p up to 11, paid for 12 and over. 

FELSTEAD ELECTRONICSR 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 
Cash for order only, No COD or Caller Service. Charges (Min, 16) in brackets after all items. Regret Orders under 25p excluding postage, unacceptable, SAE please for enquiries or cannot be replied to. Changes apply G.B. and Eire only. Overseas orders welcomed (lists free overseas). 
10 

NOW AVAILABLE 

LASKYS j.Wiyw- 

TROIMICS^IHP 

CATALOGUE^^SZLi 

1071 
The great new 1971 edi- tion of Lasky's famous 
Audio - Tronics cata- logue is now available —FREE on request. The 44 newspaper size pages —many in full colour— are packed with 1000's of items from the largest stocks In Great Britain of everything for the Radio and Hi-Fi enthusiast. Elec- 
tronics Hobbyist, Serviceman and Communications Ham. Over half the pages are devoted exclusively to every aspect of Hi-Fi (including Lasky's budget Stereo Systems ant" Package Deals). Tape record 
ing and Audio accessories and introduces LASKY'S AUDIO TRONICS CREDIT CARD SCHEME offering holders one 
months interest free credit up to £50. Send your name and ad- dress and 15p for post and inclusion on our regular mailing list, 
LASKY'S LTD., (Dpt. P.W,) 3-15 CAVELL STREET LONDON. El 2BN 

m 

i rmmic mem oFfcm i 

TRANSEUROPEAIM 
Transistorised Stereophonic High Fidelity 

fiM/FM Tuner Amplifier System. 

o n n r? 
This system includes this elegantly styled solid state Teak finished cabinet tuner/amplifier. Covering VHF/KM, Medium and long wavebands. The latest 4 Speed B.S.R. Mono/Stereo record changer with 2-IOin. x 6in, matching elliptical speakers. A complete Hi-Fi Stereo Radiogram at less than Half normal price. i « , ^ _ 
c , SPECIAL OFFER Easily fitted no technical knowledge necessary. 
Credit Terms avail- able. First monthly payment of £5 83 fol- lowed by 9 monthly payments of £495. Total Credit Sale Price £49 SO, Send £5*83 today 
FABULOUS VALUE 
Transistorised Stereo Hi-Fi Record Pfayei , Build your own Hi-Fi Record Player with the Serenade rtr™tran. sistonsed amplifier which comes complete with 2- lOin. x 6in. speakers and th« latest 4 Speed BSR Speed Stereo/Mono Record Changer. 

P. (S P. 88p 

Credit terms Ist monthly payment £4-26 fol- . . P. lowed by 9 monthly payments of £3-38 (Total 88p c/s price £33-08), Send £4-26 today. ' 
EASY TO INSTALL NO TECHNICAL KNOWLEDGE REQUIRED. 
MHRHi Hi H CALLERS WELCOMEMI wm m 
Post COUbfiiMPLEASE send me free details of your range m NOW for...! Name         I 

mch.se Side MenN.14 ■ 
TeMOI-886 3733/9666 _ 



FIND BURIED TREASURE! 
TREASURE LOCATOR 

FULLY TRANSISTORIZED 
HOW IT'S HERE AT LAST, after experimenting for four and a half months -with a multitude of different circuits and carrying out actual field tests with prototypes, our design team have come up with this real winner, This fully portable transistorized metal locator detects and tracks down buried metal objects—it signals exact location with loud audible sound (no phones used)—uses any transistor radio which fits inside—no connections needed. FINDS GOLD, SILVER, LOST COINS, JEWELLERY, KEYS, WAR SOUVENIRS, ARCHAEOLOGICAL PIECES, METALLIC ORE, NUGGETS ETC. ETC. Outdoors or indoors. £x- tremely ten*Hive, will signal presence of certain objects buried several feet below groundl No knowledge of radio or electronics required. Can be built with ease in one short evening by anybody from nine years of age upwards, with the wonderfully clear, easy to follow, step-by-step, fully illustrated instructions—h really is easy as A.B.C. Fully transistorized —no valves. Uses standard PP3 battery. No soldering necessary. Size of detector head 13|' x 10' x 2i' Great demand expected at thii remarkably low price—ORDER WHILE PRESENT STOCKS LAST. All parts including detector head case, nuts, screws, wire, simple instructions etb. etc ONLY £2-87 (47/6) + 23p (4/6) p. A P. (Telescopic handle as illustrated £1-75 (35/- extra). Parts available separately. Made up looks worth £15! 

ONLY 

£2.37 

MAKE 3 PROJECTS 
INCLUDING 3 TRANSISTOR 
LOUDSPEAKER RADIO 

£1.97 
TOTAL BUILDING PRICE (39/6) Amazing Radio Construction 

set I Become a radio expert for 
£197 (39/6). A complete Home Radio Course. No ex- 
perience needed. Parts includ- 

^ yr-V t) ^ in g simple instructions lor each 
^ design. Illustrated step-by-step plans, 

ail Transistors, loud- speaker, personal 
phone, knobs, screws, etc., all you need. Presentation Box 
37p (7/6) extra as illus. if required (extra parts available 
separately). Send only £1-97 (39/6) + 23p (4/6) p. & p 

ONLY 

EAVESDROP ON THE 
OF AIRCRAFT 
-JUST OUT 

EXCITING WORLD 
COMMUNICATIONS 

V.H.F. 

AIRCRAFT BAND 
CONVERTER 
Many thousands of ?.h.f. Aircraft Band Conrertcrs now selling in U.S.A. Listen in to AIRLINES, PRIVATE PLANES, JETPLANES. Eavesdrop on exciting crosstalk between pilots, ground approach, ground control, airport tower. Hear for yourself the diteiplined voices hiding tenseness on talk downs. Be wiih them when they have to take nerve ripping decisions in emergencies—Tune into the international distress frequency. Covers the air- craft frequency band including HEATHROW, GATWICK, LUTON, RINGWAY, FREST- WICK ETC., ETC. CLEAR AS A BELL. This fantastic fully transistorised instrument eon be built by anyone nine to ninety in under two hours. (Our design team built four— everyone worked first time). No knowledge of radio or electronics required. No soldering necessary. Fully illustrated simply worded instructions take you step-by-step. Uses standard FP3 battery. Size only 4y* x 3' x If. All you do is extend rod aerial, place close to any ordinary medium-wave radio- (even tiny portables) NO CONNECTIONS WHATEVER NEEDED. Use indoors or outdoors. THERE WILL BE ENORMOUS DEMAND FOR THIS NEW DESIGN. SEND NOW. ONLY £2 87 (47/6) +28p (4/6) p. & p. for all parts, including case, nuts, screws, wire, etc. etc. (parts available separately). 

ONLY 

SHORTWAVE TRANSISTOR 
RADIO 

Can be built in one evening 
At laat! Alter trying countless circuits searching lor easy build, work first-time short waver. Giving advanced world-wide performance, we chose this 'Sky Roma'. Anyone from 9 years up can follow the step-by-step, easy-as-ABC, fully illustrated instructions. (We built ten propotypes and every one worked first time) no soldering necessary. 76 stations logged on rod aerial in 30 mins.—Russia, Africa, USA, Switzerland, etc. Experience thrills of world wide news, sport, music, etc. Eavesdrop on unosua! broad- casts. Uses PP3 battery. Transistorised (no valves!). Size only 3' x 4-|* x If. As tremendous demand anticipated price held to only £2'25 (45/-> + 17p (3/6) p. & p. for all parts inch Cabinet, screws, instr, etc. (Parts available separately). 

REAL WORKING ELECTRONIC ORGAN 
Don't confuse with ordinary electric organs that simply blow air over mouth-organ type reeds etc. Eight months were spent in creating and testing this superb, revolutionary electronic organ. Fully transistorized—no valves. Proper self-contained loudspeaker. Fifteen separate keys span two full octaves—play the "Fellow Rose of Texas", play "Sile-nl Night", play "Auld Lang Syne", play lots and Ms of similar tunes on this real working electronic organ. Although it's no theatre organ it's certainly no tiny thing, it measures 13f x 10 x Si". You bave the thrill and excitement of .building it together with the pleasure of playing a real, live, throbbing electronic organ. Take it anywhere—-play it anywhere, NO PREVIOUS KNOWLEDGE OF ELECTRONICS NEEDED—NONE WHATEVER. No soldering necessary, it really is as simple as a.b.c. to make. Anyone from nine years upwards can build it easily in one short evening following the fully illustrated, step-by-step, simply worded instructions. BIG DEMAND ANTICIPATED FOR THIS UNIQUE INSTRU- MENT at our low, low building price. ONLY £2 75 (55/—) + 23p (4/6) p. & p. for all parts, including case, loudspeaker, transistors, condensers, resistors, knobs, transformer, volume control, wire, nuts, screws, simple (but full) instructions, etc. etc. Uses standard PP3 battery (parts available separately). Have all the pleasure of making it yourself, finish w ith an exciting gift for someone.   

ONLY 

{55/-1 

"READ PEOPLE'S MINDS"—TEST THEIR NERVES 
—BEAT THEM AT CARDS—TEST THEIR MEN- 
TAL ABILITY, ETC. WITH THIS ASTONISHING 

ELECTRONIC 

AMAZING TRANSISTORIZED 
CIGARETTE RADIO total 
Yes. a perfectly ordinary packet of cigarettes! But watch your friends BUILDING astonishment on hearing its range of stations loud and clear. Holds 10 PRICE cigarettes yet conceals sensitive, fully transistorised circuit (includ- ing tiny battery). A young boy can ' assemble it in under 2 hours. No 4 

soldering. Only 16 connections to (29/6) make. ALL PARTS including semiconductors. Simple as ABC Illustrated 

N; SS>--a 
O NLY -ei- 

BR AIN-BOX 
If you've seen a giant computor on show at an electronics exhibition, you will have seen people of all ages queueing to pit their abilities against the giant electronic brain. There is a tremendous fascination that attracts ordinary people and professional engineers alike co electronic games of skill, chance and mystery. With this "Bram- box" you will be able to perform mind-boggling feats. THE MIND READING DEVICE will make people swear vou have "telepathic" power*. THE AMAZING CARD TRICK UNIT completely mystifies and baffles from one to six people. Pom correctly "guess" the two cards each person has selected at random from a pack they themselves shuffled. THE ELECTRONICS NERVES TESTER puts your friends to a very lively test. It gives out fail and finish signals (the winner is the person with lowest number of fail signals.) Can be adjusted from the weakest to strongest person. THE ELEC- TRONIC MAZE tests the mental ability of the player because it uses psychology with an electronic twist to it. You can change the maze pathways in seconds to prevent the maze becoming too stale after lots of use. Completely safe and foolproof. Size 18' x 12' x 6* (Max.). You can play all these games and more beside alter building the "Brain box". WE GUARANTEE THAT ANYONE FROM NINE TO NINETY CAN EASILY ASSEMBLE ALL THESE PROJECTS IN UNDER ONE HOUR! You can't go wrong, no soldering, you get pictorial, easy as a.b.c. step-by-step stylus, signalling lights, wire, nuts, screws etc. etc. Uses standard battery. Presentation Box simple instructions. ONLY £2-87 (57/6) + 33p (6/6) p. & p. for all parts including chassis, switches 37p (7/6) extra as illus. if reqd. (PARTS AVAILABLE SEPARATELY) FULL OPERATING DIRECTIONS WITH EACH OF THE PROJECTS. 

(57/6) 

:£1.47 SiGO 

Plans, etc. ONLY £1-47 (29/6) + 13p (2/6) p. & p. Parts available separately. 

UNIQUE RADIO FOR BEDROOM 

OR OFFICE 

No batteries, 
no electricity, 
never wears 
out 
Tune in your favourite programmes or the news, or sports in the Office or in your bedroom. Uses sensitive, germanium diode originally .evolved from Wartime radar. Never buy a battery. Never use electricity. Never replace. Covers all medium waves. Clear beautiful tone. Size 4J' x 2f' x IJ' in beautiful case. ONLY 7 CONNECTIONS AND IT'S WORKING. No soldering necessary. CAN BE BUILT ALMOST BLINDFOLD IN UNDER 15 MINUTES! Ideal for absolute beginner from 8 years of age upwards. SPECIAL PRICE TO CLEAR STOCKS OF COMPONENTS, ONLY 97p (19/6) T 13p (2/6) p. & p. lor all parts including beautiful case. Germanium semi- conductor, tuning condenser, personal phone, wire, nuts, screws. SIMPLE Ab ABC. INSTRUCTIONS. (Parts available separately). 

m 

XJd rj/von ux xjaxi   
EXAMINE AT HOME FOR 7 DAYS. YOUR MONEY REFUNDED IN FULL IF NOT 100% DELIGHTED. 

CONCORD ELECTRONICS LTD (Dept. PW19) L ^e0abc Z W \ r f Callers Welcome 9 a.m.-* P.m. mc. Saturt 
.2. 

Cinema) 
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ARMSTRONG • TELETON • CONNOISSEUR • KOSS • APOLLO • SHURE * CELESTION 

m 
# 0 

SME • LQWTHER* SINCLAIR* FERRQGR APR • STE - MA * THORENS • BRYAK' PHI UPS* KEF ETC 
WHY PAY MORE P ALL GOODS ARE BRAND HEW & FULLY eUARANTEEl FOR 12 MONTH; 

TURNTABLES p.p. 60p 
GARRARD 5100 with Cartridge .... £7.97 GARRARD 2025 TC with Sonatone 9TAHC Diamond Cart   £8.50 GARRARD 3000 with Sonatone 9TAHC Diamond Cart   £9.50 GARRARD A70MKII   £10.97 GARRARD SP25 MK3   £10.97 GARRARD SL65B    £12.75 GARRARD AP76  £19,97 GARRARD SL72B   £25.00 GARRARD SL75B   £27.97 GARRARD 401    £27.50 GARRARD SL95B   £36.00 THORENS TD125   £61-00 

PICK UP ARMS pp. 35p 
SME 3009/S2    £25.50 SME 30012/S2   £27.50 GOLDRtNG LENCO L75   £9-99 GOLDRING LENCO L69    £6-75 

STEREO AMPLIFIERS p.p. 50p 
H.L. SA707 with Scratch Filter  £19.00 METROSOUND ST20.     £26.00 AMSTRAD 8000   £20.97 TELETON SAO206   £18.97 SINCLAIR 3000    £34.00 SINCLAIR 2000  £23.30 SINCLAIR PRO 60/2 Z30/PZ5...... £15.97 QUAD 303 4 33   £87.00 ARMSTRONG 521 (Teak cased) .. £43.50 
SAN SUYI DUETTE now in stock special prices on application. 

TUNER AMPLIFIERS pp. 75p 
TELETON MX990 WITH SPKS .... £48,50 TELETON R8000 WITH SPKS .... £47.50 TELETON CR10T WITH SPKS .... £29.00 TELETON TFS50  £53.50 TELETON 7AT1     £81.00 TELETON CR55   £90.00 TELETON 10AT1  £105.00 TELETON 7AT20  £78.00 PHILIPS RH781  £54.00 ARMSTRONG M8 Decoder   £7-00 ARMSTRONG 525   £74.00 ARMSTRONG 526   £82.50 

TUNERS p.p. 50p 
TELETON GT101  £32.97 TELETON STO204X   £38.97 SINCLAIR 2000   £19.00 SINCLAIR PRO.60  £20.50 ARMSTRONG 523 AM/FM    £42-00 ARMSTRONG 524    £32-00 ARMSTRONG M8 Decoder   £7-00 SAN SUYf DUETTE now in stock 

SUPERB PLYNTHS AND COVERS as illustrated 
Suitable for Garrard AT60, SPSS, 2000, 2500, 3300, 3500, 5100, 2025, IMS. SL65B and B.S.R. McDonald range. Superbly finished ptynth, ready cut for use (fully assembled). Complete with tinted perspex cover. This untt is finished in Teak polish and will blend in any home. Please state deck f CA Plus \ 
S^P^RiOR^PLYNTHS AND COVERS for Garrard AP75, AP76, SL72B, ^3l0B0U 50p P & P/ SL75B and SL95B £4,95+r60p p & p (Recommended list price £10-00). 

a COMPLETE STEREO SYSTEM FOR 
ONLY £37-80 

+ £1*25 p. & p. 
it's performance can be compared with equipment costing at least £130. GUARANTEED 12 MONTHS and 100% MADE IN ENGLAND. For full details and specifications, see March issue, Page 889. 

VISIT OUR 3 STOREY WAREHOUSE 
PACKED WITH HI-FI & STEREO EQUIP- 
MENT. lOOO's OF ITEMS ALWAYS 
AVAILABLE TO SELECT FROM. 

2 SHOWROOMS DEVOTED TO DEMONSTRATING 
SPECIALLY SELECTED SYSTEMS 

TAPE RECORDERS A TAPE DECKS p. i p. 75p 
FERROGRAPH 722   SWS FERROGRAPH 742     £185 FERROGRAPH 702/W 2 track tape deck   £172 FERROGRAPH 704;W 4 track tape deck   £172 PHILIPS 4404 4 track Stereo Recorder   £72 PHILIPS 4407 4 track Stereo Recorder   £87 
PHILIPS M430S   £<9 PHILIPS 4302 Twin track auto  £31 PHILIPS 4307 4 track   £38 PHILIPS N4404 4 track stereo     £69 TELETON FXB 510D 4track stereo,    £46 PHILIPS 4500 4 track stereo tape deck  £98 

CARTRIDGES (p. 4 p. 12ip.) 
GOLDRING 6890    «■» GOLDRING 6800   £6 89 GOLDRING G800E   ESS-ilS GOLDRING G800 super E  £16-00 SONOTONE 9TAHC    CITS SHURE M3d   £«« SHURE M445/77C     £7-20 SHURE MSB   «»•» SHURE M75E/11   £15-00 SHURE M44E   £8.50 
SCOOP BUY SMC-101 MOVING MAGNET STEREO CARTRIDGE. PRICE: £3-26. 
MCI-3 HIGH FIDELITY STEREO M0VIN6 MAGNET CARTRIDGE. PRICE; - TO. For complete specification on the above see our March issue, Page 889. 

SPECIAL OFFERS 
SPEAKERS 
Wharfedale Example: wharfedale unit 3 speaker kit £10-00 — Denton — Triton — Melton — STE — MA Full range in stock at UP TO 50% DIS- COUNT FOR PERSONAL CALLERS ONLY. 
HEADPHONES 
For 1 month only we offer 25% OFF list price of aU KOSS models. Example: PR04AA. List price £28-00. OUR PRICE £21 -00 plus 37p p. & p. 

SAVE OVER 30% ON A 
COMPLETE SYSTEM List Price GARRARD SP 25 MK ill   £16-45 PLINTH AND COVER   £6-00 G8D0 CARTRIDGE   £13-00 HL AUDIO SA 707   £27-OS 2 APOLLO S SPEAKERS   £27-50 

OUR PRICE £56-94+ £2-50p. p!&p! 

WHY PAY MORE—APOLLO 3-WAY SPEAKER SYSTEMS 
The Systems are housed in handsome Slim-Line Cabinets of Modern Design, finished in Polished Teak with Padded Front Panel covered in I.C.i. Vynair Grille. 
The APOLLO 3-WAY SPEAKER SYSTEMS are designed and Crossover Network. Specification: Impedance buiit on the Infinite Baffle Principle and are completely Airtight 4-8 ohms (15-16 ohmsto order). Power Hand- and fully padded to damp out any Panel Resonance. Polished on ling 10 watts RMS (20 watts peak). Frequency all sides they can be used either vertically or horizontally and are Range 50 Hz to 18,000 Hz. Size 21 x 114 x 9*. idealforShelf or Wall Mounting. , Finish Polished Teak. Below are just a few from the APOLLO comprehensive range OUR PRICE £13.47 each (65p. p. & p.). starting with: APOLLO-8 3-WAY SPEAKER SYSTEM 
APOLLO-15 3-WAY SPEAKER SYSTEM As above but 7 watts RMS (14 watts peak), impedances ohms. Power Handling 15 watts. RMS (30 watts peak). F.R. 55 to 18,000 Hz. Size 20 x 12 x 8m. Frequency Range: 35 to 18,000Hz. Colour: Teak. Size 21 x 15x 7iin. £10-12 each (50p p. & p.). PRICE £18-50 each (p. & p. £1 -00). APOLLO-66 3-WAY SPEAKER SYSTEM 
THE APOLLO-IO S-WAY SPEAKER SYSTEM employs a As above but 5 watts RMS (10 watts peak), specially designed 10in. Bass Unit which has a high efficiency F.R. .75 to 18,000 Hz. Size 143 x 8 x Anisotropic Ferrite Magnet and two 4in. Treble Units and LC PRICE £6.97 each (37|p p. & p.). 

PERSONAL CALLERS WEL- COME. We are always available to advise on the best system to suit your need and pocket. 
OUR OWN CAR PARK (at rear) 
You have no parking problems when you pay us a visit. 

UNBEATABLE VALUE The largest and best quality range of stock at LOWEST POSSIBLE PRICES is usually available. 
The prices shown are current at the time of going to press but are liable to alteration. They supercede any previous offer. 

Send Postal Orders, Money Orders, Cheques, etc. to For information only send stamped addressed envelope 
AUDIO SUPPLIES (pws) so stamford hill London, n.16 (The ajo) 
Open 9.30 a.m.-6 p.m. Monday to Saturdays. (Fridays to 8.30 p.m.) EASY TO PiND. Tel; 01-806 361 I 50 yards from (B.R.) Stoke Newinglon Station. 67,149, 247, 76. 243 Buses pass our door. 

Personal callers please note that cheques are only accepted if accompanied by a bank cheque card. (NOT BARCLAY_CARDS)  
AUDIO SUPPLIES 
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who wants a£2v0l00+p.a. 
opportunity in the dynamic 
new computer industry? 
In only 4 weeks you're in - and only 
the incredible.Eduputer can make it 
possible. 
Now for the first time anybody can train outside the computer 
industry for a lucrative career as a computer operator, with 
actual experience on an Eduputer. 
Who created Eduputer? The internationally famous company 
Programming Science International. They developed it to the 
specific requirements of the massive New York city training 
board and its practical results have been one amazing success 
story. 
We are proud to have been selected as the only commercial 
training organisation permitted to use the Eduputer in the U.K. 
Thanks to Eduputer, nine out of every ten can learn to 
operate the most advanced computers in only four 
weeks. Unlike Computer Programming, no special 
educational qualifications and no maths required. Just 
you and the incredible Eduputer! 
Jobs galore! The moment you qualify, our exclusive computer 
appointments bureau introduces you to computer users every- 
where with good jobs to offer (up to £40 a week full-time, £50 
a week as a temporary). More than enough to go round, too— 
because 144,000 new operators will be needed over the next 
five years alone. 
This is your big opportunity to get out of a rut and into the 
world's fastest-growing industry. And remember—LCOT is the 
only commercia! computer school to have Eduputer, It means a 
lot to employers. 
Telephone; (01)734 2874 NOW! 
Or post the coupon today for full details FREE and without 
obligation. 

London Computer Operators Training Centre, 
CIS Oxford House, 9/15 Oxford Street, London W.1. 
Telephone; (01) 734 2874 
127/131 The Piazza, Dept. C16 Piccadilly Plaza, 
Manchester 1. 
Telephone; (061) 236 2935, 
Please send me your free illustrated brochure on exlusive 
Eduputer "hands on" training for computer operating. 
N a ma-.    ^ - - irim- t-i-ii-iT- t 

Addrass  
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STEREO AMPLIFIER type HV-2 x 3 Watts 
Fully built. On off sep. vol. and tone each channel I'-' x 4J X 6in. high. KZ80. ECC8.1, '2 x ECL«6: for 3 ohrn speakers, double wound main trans: fixins.' flanges and base plate, suitable for crystal can. tuner etc. 200-2o0V. A.C. Superior version — separate base, treble & vol. each channel witn mono/stereo switch Tap extra. £7 25 (Post 50p) 

MONO GRAM CHASSIS 3 WATT 
ti Wave band long-med-short. Gram., 200-250V A.C. Kerrite aerial. Chassis 13 X 7 x Din. Dial 13 X 4m. Double wound maius transformer 5 valves. ECIIHI, EP89, EBC«l, EL84, EZ80. Price £10 721. 
v5np p. A p.) Output trans, for 3-ohni speaker 

1iW MAINS GRAMOPHONE AMPLIFIER 
EZ80, ECL82, O.P. Transformer (3 ohm), VoI./On-off and Tone Control. Double wound mains transformer. 2| x 2^ X'2im. separate but wired to chassis, 4 X 2i X 4iin. over valves £3*37|- including Din. Speaker (£2-75 less speaker). (Post 25p.) (Two less 10%.) 

MAINS TRANSFORMERS (200-250V AC INPUT) 
Postage in brackets. 8-8V at 2|A 37p (20p). Out 250V at 50mA and 6-3V at 11A 50p (22fp). 22y at 1A + 6*3V at 2A and 250V at 50mA 75p (22|-p). 250Y at 40mA, 24V at 1A and 6-3V at UA 62iv (22£p). 260V at 50mA, 22V at 1A and 6-3V at 87ip (25p). 90V at 20mA and I*4V at 250 raA 50p (12^p), 
Complete set of parts with wiring diagram lor battery eliminator to give 90v. H.T. at 20-30m.a. and I-4v. at 125 or 250m.a. (adjustable). With undrilled aluminium box approx. 6x3x8", trans,, choke, two rectifiers, condensers and plugs and sockets. Price £2-75 plus 25p p. & p. 
25 Mixed Potentiometers, some pre-set. some stereo £1 (Post 22£p). 100 Mixed Besistors fW & |W 5 Op (Post lOp). 100 Mixed Small Electronic & Paper Tubular Condensers £1-50 (Post 12|p), 100 Mixed Ceramic Condensers 1PF to OlMF. £1 (Post I2|p). 50 Mixed Wire Wound Besistors 3 to 6 watt. £2 (Post 22£p). 

"GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

{2 mins. from Station and Buses). FULL GUARANTEE. Aldershot 22240. 
CLOSED WEDNESDAY. S.A.B. for enquiries please. 

EX RENTAL TV's 
19" — £29-95 
23" — £39-95 

All Channels 405/625 
2 Years Guarantee. 
Free List by return, 

EX RENTAL 405 LINE TV's 17" and 19" £11 -95, £15-95 Guaranteed 2 years. Send for List. Carr. & Ins. all sets £1 -95.    
TEAK Hi-Fi STEREO CABINETS £14-95 Brand New 44" wide x16" deep X 18" high with Legs. A superb piece of furniture. Carr.£1-00.   

PRESS BUTTON SWITCHING UNITS. 4 Banks !7p. 6 Banks 27p P. & P. 5p.   
Transistor Radio Cases: 25p each. Size 9i" X 6i" x 3V. P. & P. 15d. SPEAKERS 50p 25 80 BRAND NEW. P. & P. 5p. 
TRANSISTORS Post Fere 
AC 126 AF 179 OC 81 OC 81D AC AF 114 AF 117 

OC OC OC ALL AT 15p 
POTENTfONMETERS 23p 

Double & Switched 500 K0/5OO K0 Ss" shaft 
Double A Switched 500 K0/1OO K0 2" shaft 
Double & Switched 1 MEG/100 K0 1f" shaft 

Post. & Pack. 5p.—4 for lOp 
KNOBS 100,000 to 
clear (Brand New) 100 assorted Radio & T.V. knobs 50p, Postage lOp. (if you require sets 2 to 6 just ask) 

TV TUBES REBUILT 
GUARANTEED 2YEARS 

14"—£3 95, 17" & 19"—£5-95, 
21" & 23"—£6 45. 
Exchanged Bowis. Carr. 53p. 

DUKE & CO. (LONDON) LTD. 
621/3 Romford Road, Manor Park, E.!2 
Phone 01-478 6001-2-3 Stamp for Free List 

2 



TRANSISTORISED FM TUNER 6 TRANSISTOR HIGH QUALITY TUNER, SIZE ONLY 8x4x2iin. | 3 I.F. stages. Double tuned dis- I crimlnator. Ample   .. I output to feed most amplifiers. Operates on 9 V battery. Coverage 88-108Mc/s. Ready bmlt ready for use. Fan- tastic value for money. P. & P. 12ip. Stereo multiplex adaptors 84-97$.  
AVO CT471A MULTiMETER Battery operated, fully transistorised. Sensitivity 100m /v. Measures AC/DC Voltages 12mV to l,200v. AC/DC Current 12uA to 1.2 Amp. Resistance 12 ohm to 120 mQ HF. VHF, UHF Voltage with multiplier 4v to 400v up to 50 Mc/s, 40raV to 4v up to 1,000 Mc/fl. Offered in perfect condition. £5S each. Carr. 5Qp.    

CRYSTAL CALIBRATORS NO. 10 
Small portable crystal controlled wavemeter. Size 7 X 7^ X 41n. Frequency range 600 Kc/s-lO Mc/s (up to SO Mo/s on harmonics). Calibrated dial, Power require- ments 300V. D.C. 15mA and 12V . D.C. 0.8A. Excellent condition. £4'47i. Carr. 37ip. 

B.C. 221 FREQUENCY METERS latest release 125 KHz—20 MHz. Excellent condition. Fully tested and checked and complete with calibrator charts. £87-60 each. Carr, gQp.   
AM/FM SIGNAL GENERATORS ~ Oscillator Test No, 2. A high quality precision instru- ment made for the ministry by Airmec. Frequency coverage 20-80 Mc/s. AM OW/FM. Incor- porates precision dial, level meter, precision attenuator luV-lOOmV, Operation from 19 volt D.C, or 0/110/200/250 volt A.C. Size 12 x 8jr * Sin, Supplied in brand new con* dltlon complete with all connectors fully tested, £46. Carr. £1. 

ma 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES. ETC. 
• LOW COST • QUICK DELIVERY • OVER 200 RANGES IN STOCK # OTHER RANGES TO ORDER   

NEW "SEW 
CLEAR PLASTIC 

METERS 
TYPE SW.SOO 
100 x 80 mm. 

20V. D.C. .. M MuA «•«! 50V-D.C. .. «a-Wi SO-O-SOuA 23 371- SOOV.D.O. MUs XOOiiA .... VKV'T 1 amp. D.C. £2 07, 100~0-100u/.£S-£& 5 amp, D.C. 00 &7 . 600(JA .... mm SC0V. A.C. 4S37T 1mA £2-971 VC Mtt,r i* 76 

' DESIGNS! 
BAKEUTE PANEL 

METERS 
TYPE S-80 

80 mm. 
square fronts 
SO/iA £3-12i 50-0-50MA £2-97 J IOOUA .... £8'97i 100-0-100uA £2-87 i 600uA .... £8-82^ 1mA &A7i 20V. D.C.. ■ £2-47^ 

a 50V. D.C... £2-47i 300V. D.C. £2-47| lamp. D.C. £2-47i 5 amp. B.C. £2-47i 800V. A.C. £8-82i VU Meter.. £8 374 
'SEW" CLEAR PLASTIC METERS 

Trot ME.WP. 4iln. x 4iln. Jionti. 60mA  £2 60 100mA .... £2-60 600mA .... £2-60 1 amp £2-60 6 amp £2-60 16 amp  12-60 30 amp  £2-60 
60uA £3-80 60-0-50/JA £8-10 IOOuA .... £8-10 100-0-100/iA £8-10 200uA .... £8-87i 600uA .... £2-76 500-0-50OuA £2-80 1mA £2-60 1—O-lmA .. £2-60 6mA  £2-60 lOraA .... £2-60 

£2-60 £2-60 £2-60 £2-60 £2-60 £2-80 

20V. D.C... 60V, D.C. . 160V. D.C. S00V. D.C. 16V. A.C. ., 300V. A.C   8 Meter 1mA £2-87* VU Meter.. £8-80 1 amp, A.C.* 6 amp. A.C,* £2-80 10 amp. A.O.*£8'60 20 amp. A.C.*£8-60 80 amp. A.C. *18*80 
Type MR.82P. 2ito. iquare Ironti, 

60uA £3-10 flO~0-50uA £260 lOO/M £2-80 100-0~100/iA £2'37i 

AVO CT,38 ELECTRONiC MULTIMETERS High quality 97 range instrument which measures A.C. and D.C. Voltage. Current, ResiBtance and Power Output Ranges D.C. volts QSOmV-lO.OOOv. (10 meg Q -11 Omeg Q Input). D.C, current 10uA~25 amps. Ohms, 0-1,000 megO A.C. volt 100mV.~260V (with R.P. measuring head up to 260 Mo/s) A.C. current 10/aA~25 amps. Power output 50 mioro-watts-B watts. Operation 0/110/ 200/260V. A.C. Supplied in perfect condition complete with circuit lead and R.F. probe, £86. Carr. 76p, 
ADMIRALTY 62B RECEIVERS High quality. 10 valve receiver manufactured by Murphy. Coverage In i 5 bands 150-300 Ko/u, 560 Ko'8-1.6Mo/si 8.9- . 30.5 Mc/s I.F. SOO/Ko/a. Incorporates 2 R.F. and 3 I.F, stages, bandpass filter, noise llmtter, crystal controlled B.F.O. calibrator I.F. output, etc. Bullt-ln speaker, output for phones. Oper- ation 150/230 vol A.C. Size 19J x 13J X 161n. Weight 1141b. OHered In good working condition. £28-60. Carr. £1.60. With circuit dlagrama. Also available B41 L.F. version of above, 16 Kc/e- 700 Ko/a. £17-60. Carr. £1.50. 

TO-3 PORTABLE OSCILLOSCOPE Sin. tube. Y amp. Sensiti- vity 0"lv p-p/OM. Band- width 1-5 ops-l*5 MHz, Input Imp. 2 meg D 25pF X amp, eenBltlvlty 0-9v. p-p/OM. Bandwidth 1.6 cps -SOOKHz. Input imp. 2 meg Q 20pF. Time base. 5 ranges 10 ops-SOO KHz. Synchronization. Internal/ external. Illuminated scale 140 x 215 x 330 mm. Weight 16* lb. 280/340V. A.C. Supplied brand new with handbook. £87-60. Carr. 5Op. 
TO-2 PORTABLE OSCILLOSCOPE A general purpose low cost economy oscilloscope for everyday use. Y amp. Bandwidth 2 OPS-1 MHZ. Input imp. 2 megQ 25 P.F. Illuminated scale. 2in. tube. 115 x 180 x 230mm, Weight 81b. 220/240 V a.o. Supplied brand new with hand- book, £22.60. Carr. 60p. . 

COO^aA 1mA .,, 5mA ,.. 10mA . 60mA , lOOraA . 600mA . 1 amp. . 6 amp. . 

£2 25 £2-00 £2-00 £2-00 £2-00 £2-00 £2-00 £2-00 £200 

£2-00 £2-00 £2-00 £200 £2-00 £2-00 

10V. D.C. . 20V. D.C. . 60V. D.C. . 800V. D.C. 16V. A.O. . 300V. A.O. S Meter 1mA £2-10 VU Meter.. £3-10 1 amp. A.C.* £200 5 amp. A.O.* £2-00 10 amp. A.O.*£2'00 20 amp. A.C.*£2-00 80 amp. A.C.*£2-00 
Type MR.66P. 84In. x 8*ln. Ironti. 10V. D.C. .. £2-10 20V. D.C. .. £2-10 50/iA    8-37* 50~0-50uA £2-78 IOOuA .... £8-76 100-0-100MA£2-60 200uA .... £2-60 600mA .... £2-87* 600-0-500/jA£2-10 1mA . 5mA . 10mA ... 50mA ... 100mA ... 800mA ... 1 amp, ... 6 amp. ... 10 amp... 16 amp. , 20 amp. . 30 amp. . 50 amp. . 6V. D.O. 

£8*10 £2-10 £8X0 £2X0 £2'10 £2-10 £210 £2X0 £2X0 £2X0 £2X0 £2-10 £2-87* £2-10 

B0V. D.C. .. 12-10 £2-10 £2X0 £2-10 £2-10 £2-10 £2X0 £2-10 

150V.D.C., 800V. D.O. 16 V. A.C... 60V. A.O.., 180V. A.O. 800V. A.C. 800V. A.O. S Meter lraA£$-87* VU Meter.. §8-37* 50mA A.O. •fiS-lO 100mA A.O. *£8-10 200mA A.O.•£8-10 500mA A,G.*£8'10 1 amp. A.C.* £2-10 5 amp. A.O.* £2-10 10 amp. A.O.*£2-10 20 amp. A.O. *£8*10 80amp.A.O.*£8'10 

•MOVING IRON— 
ALL OTHERS MOVIH© COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED.X07. Size otenll lOOmm X SOmm x XOSmm. A new range of high quality moving coll instruments ideal for school expert- ments and other bench applications. 8' mirror scale, The meter movement Is easily aooeasible to demonstrate internal working. Available in the following ranges; £4-50 60V d.c £8-97 £4-86 300V d.c. ... 168-97 £3,97 
60uA ... IQOfiA ... 1mA .... SO-O-SO/iA X-O-lmA., lAd,o.... 5A d.o. .. lOVd.o. . 30V d.o. . 

£4 86 £8-97 £8-97 £397 £3-07 £8-97 

Dual range 600mA/" ■ ' 5V/B0V 
Triple range ImA/lOmA/ 100mA ... 

60#iA 
100/iA lOO-O-lOO^i A £1'76 200^A .... £1-76 BOOuA .... £1-60 600-0-500/iA £1 ■ 37 * 1mA £1-37* 1-O-lmA .. £1-87* 2raA £1-87* BmA £1-37* 10mA .... £1-37* 20mA .... £1-37* 60mA .... £1-37* 100mA .... £1-37* 160mA .... £1-87* 

.38P.1 21/82ln. square Ironti.     200mA .... £1-87* 300mA £1-87* 600raA £1-37* 760mA £1-37* 1 amp £1-87* 2 amp £1-87* 6 amp. .... £X-87* 10 amp, .. £1-37* 8V. D.C. .. £1-87* 10V. D.C... £1-87* 16V. D.C... £1-87* 20V. D.C... £1-87* 100V. D.C. £1-37* 160V. D.C. £1-87* 800V. D.O. £1-87* 600V. D.O. £1-87* 760V. D.C, £1-37* 15V, A.O... £1-87* 80V.,A.O... £1-37* 160V. A,C. £1-87* 300V. A.C. £1-87* 600V. A.C. I1-37* S Meter 1mA £1*0O YU Meter,. £2.10 

MARCONI TF142E DISTORTION FACTOR METERS. Excellent condition. Fully tested. £20. Carr. 75p. 

Type MR.46P. Sin. square Ironti. BOuA; £8-26 50-0-60uA £2-10 100/xA .... £2-10 XOO-O-XOO/dA £1.87* 200/iA .... £1*87* 600uA .... £1-60 600-0-600UA £1-60 1mA £X'50 6mA   £1-60 10mA .... £X-50 60raA .... £X-80 100mA .... £1-60 600mA .... £1-60 1 amp .... £1-60 

6 amp fi-80 10V. D.O. .. £1-60 20V. D.O. . 60V. D.O. . S00V. D.C. 16V. A.C. . 300V. A.C  5 Meter 1mA £1-87* VU Meter.. £2-25 1 amp. A.O.* £1-61) 6 amp. A.C.* £1-66 10 amp. A.C. *£1-60 20 amp. A.C. *£1-80 SO, amp. A.O.*£1'60 

£1-80 £1-69 £1-60 £1-60 £1-60 

•SEW" BAICELITE 
PANEL MiTiRS Type MR.66. 8*in. square Ironts. 1 500mA ,..£1-75 1 amp £1*76 ■5 amp. .... £1-76 15 amp £1-76 

26uA £8-50 60uA £8-87* 6 0-0-5 OuA £2-26 IOOuA .... £2-26 100-0-100^A £8*25 500uA IfnA ..,, 1-0-lmA 6mA .... 10mA .. 60mA .. 100mA 

£2-10 , £1'76 £1-76 £1-78 , £1*76 , £1-76 , £1-75 

|0 amp  60 amp  6 V, D.O. ,. 10V. D.O. .. 20V. D.O. .. 50V. D.O, ., 160V, D.C. .300V. D.O. 80V, A.O.* 60V. A.C.* 150V. A.C.* £1-76 300V, A.O.* £i*?6 500mA A.C. *£1-76 1 amp. A.O.* £1-76 6 amp. A.O.* £1*76 10 amp. A.O. *£1-76 20 amp. A.C. *£1-76 SOamp. A,G.*£l-76 50 amp. A.C.*£l-?5 VU Meter.. £3-3.0 

£1-78 £1*76 £1-75 £1*76 £1-76 £1-76 £1-75 £1-75 £1*76 £1-76 

TRANSISTORISED L.C.R. A.C. MEASURING BRIDGE A new portable bridge offering ex- cellent range and accuracy at low cost.'Ranges; S. 1Q-11-1 megQ 6 Ranges ±1% L.l ft Jl ' 111 HENRYS 8 Ran- ges-2%C.-10pF ± HlOmFd. 6 Ranges ±2%. TURNS RATIO 1:1/1000- 1:11100. 6 Ranges ±1%. Bridge voltage at 1,000 cps. Operated from 9 volts. 100/iA. Meter indication. Attractive 2 tone metal case. Size 7f x 6 X Sin. £80. P. & P. 25p 
COSSOR 1049 DOUBLE BEAM OSCILLOSCOPES D.C. coupled. Band width IKc/s. Perfe order. £26. Carr. £1*60. 

CLASS D WAVEMETERS A crystal controlled hetero- dyne frequency meter covering 1 -T-S Mc/«. Operation on 6 volts D.C. Ideal for amateur use. Available In good used con- dition, £6-97*. Carr. 37*p. Or brand new £7-97*.  Carr. 37*p.  
LELAND MODEL 27 BEAT FREQUENCY OSCILLATORS Frequency 0-20 Kc/s. on 2 ranges. Output 500 Q or 5k Q. Operation 200/2B0V. A.O. Supplied in perfect order. £12-60. Carr. 50p. 
MARCONI TF885 VIDEO OSCILLATORS 0-6 mc/s Sine Square Wave £46. Carr. £1. 

r • 

LAFAYETTE TE.4« RESISTANCE CAPACITY ANALYSER 
S pF-2006 mW 2 ohms 200 meg- ohms.Also checks impedance, turns ratio, insulation, 200/250V. A.C. Brand New £17-80. Carr. 87*p.   
"MARCONI WIMM BEAT FREQUENCY OSCILLATORS 

0-40 kc/s. £S0. Carr. £1-50 

* 

TRANSISTORISED 
TWO-WAY 
TELEPHONE 
INTERCOM Operative over amazingly long distances. Separate call and press to talk buttons, 2-wire connection. lOOO'a of applications. Beautifully fin- ished in, ebony. Supplied complete with batteries and wall brackets. £6*97*. ?. & P. 17*p. 

latest 

Catalogue 
Our latest edition giving lull details of a comprehensive range of HI-FI EQUIP- MENT, COMPONENTS, TEST EQUIP- MENT and COMMUNICATIONS EQUIP- MENT. FREE DISCOUNT COUPONS VALUE 80p. (10/-) 248 pages, fully illustrated and detailing thousands of items at bargain prices. 

SEND 
NOW! 

• 
ONLY 
371 p 
p&p 
10p 

EOGWISE METERS 
Ins. ?E,70. 8 17/8810. x I 15/38ta. x 8i in. deep. 60MA £8-00 | COO/xA .... £8-60 M-O-Mjui. iMn 1mA   Ifrtn 
10& i66i> Mis 193tiV- A.a iM7t 
"ooA ^ ii ll t YU Meter.. ««5 
Send for Ulosirated broohure on SEW Panel Meters—diicoont# lor quantltiei. 

m-NSKtflv, liettrahii tomponent* SEqutpmeRt fntolojM 

G. W, SMITH 
& CO (RADIO) LTD. 

Also she next two pase: 



SEMI-CONDUCTORS/VALVES 
BRAND NEW & FULLY GUARANTEED 

TRANSISTORS 
IN914 7p AC187 SOp IN4001 8p AC188 30p IN4002 9D ACYI7 SOp IN4003 lOp ACY18 25p 1N4004 lOp ACY19 25p IN4005 12p ACY20 22p 22p IN4006 I6p ACY2I IN4007 SOp ACY22 17p IN4148 7P 22p ACY28 17p IN6054 ACY40 15p 2G301 SOp AD140 SOp 2G302 S2p AD149 SOp 2G303 25p SOp AD16I 37p 2Q306 AD162 37p 2G308 80p AF114 25p 2G309 SOp 22p AF115 26p 2G371 AF116 25p 2Q374 27p AF117 26p 2G381 26p AFIIS 62p 2N696 17p AF119 20p 2N697 17p AF124 25p 2N698 42p AF126 17p 3N708 lOp AP127 17p 2N706A 12p AP139 SOp 2N708 15p AF178 47p 3N914 22p AF180 52p 2N916 22p AP181 42p 2N918 87p AF186 40p 3N929 22p AP239 42p 3N930 85p ASY26 25p amm SOp A8Y27 32p 2N1132 SOp ASY28 25p 3111302 20p ASZI7 42p 2NI303 28p AUY10 97p aN1304 26p BAY31 7p 2N1306 26p BC107 12p 2N1306 26p BC108 12p 2N1307 SSp BC109 12p 2N1308 SOp BC113 25p 2N1309 26p 22p BC116 40p 2N1613 BC125 SSp 2N1711 26p BC126 SSp 2N1889 82p BC147 17p 2N1893 SOp B0148 12p 2N2147 78p 65p BC149 20p 2N2160 BC167 ISp aN2193 47p BCI72 17p 2N2217 40p SOp BCi77 25p 2N2218 BC186 25p 2N2219 S2p B0182L lOp 2N2368 17p 20p BC184L 12p 2N2369 B0212L 12p 2N2369A 20p BCY30 25p 9N2484 SSp BCY81 SOp 2N2613 SSp BCY32 SOp 3N2646 60p SOp BCY33 25p 3N2904 BCY34 SOp 2N2923 17p BCY38 40p 8N2924 17p BCY42 15p 2N2925 17p BCY43 20p 2N2926G X2p BOY71 SOp 9N2926Y 12p BCY72 15p 2N29260 12p BCZ11 40p 2N3053 25p BD121 85p 2N3054 SOp BD123 SOp 2N3055 76p SOp BD124 SOp 25p 2N3391A BF115 2N3416 37p BF117 47p 2N$570 £1-25 BF167 25 p 2NS702 12p BF173 SOp 2N8703 12p BF180 37p 2N3704 17p BF181 37p 2N3703 15p 22p BP182 32p 25p 2N3706 BPI84 2N3707 15p BF185 25p 2N3708 17p BF194 17p 2N3709 12p 12p BP195 15p 2N3710 BF200 37p SOp •2N3711 12p BF224 2N3819 SSp BF225 SOp 2N3903 26p BF244 47p 22p 2N3904 25p SOp BFX12 •2N3906 BPX13 25p SOp 2N3906 SOp BFX29 2N4058 17p BFX30 32p 2N4069 25p BFX44 87p 2N406I 16p 22p BFX80 40p 32p 2N4062 BFX86 2N4286 15p BFX87 32p 2N4287 17p BFX88 25p 2N4288 15p BPY18 25p 2N4289 17p BFY20 62p 2N4290 15p BFY50 22p 2N4291 15p BFY51 20p 22p 2N4292 15p BFY52 2N5S54 27p BFY90 67p 2N5355 27p BSX19 17p 2S102 25p BSX20 17p 2S103 37p BSX21 37p 2S104 37p BSX76 15p 40250 SOp BSY26 17p 20p 40361 55p 60p BSY27 40362 BSY28 17p AC107 37p BSY38 20p 22p AC126 25p 25p B8Y39 AC127 BSYol 32p ACi28 25p BSY56 90p AC154 15p BSY95A 15p ACI76 28p BY100 15p 

THYRISTORS 
60 100 25p 27p 30p 37p — 55p — 56p 

200 37p 40p 40p 46p 

YAIYES 
BY124 15p OA2 38p 25Z4 SOp ELOS 35p BY126 15p OB2 45p 25Z5 42p EM80 40p BY127 20p OZ4 SOp 25Z6 esp EM81 SOp BYZ10 40p IL4 20p 30C15 80p EM84 SSp BYZ11 SSp IR5 SSp 30CI7 SSp EM85 £1-00 BYZ12 SOp IS5 25p 30C18 75p EM87 43p BYZ13 25p IT4 25p 30P5 SSp EY51 40p MJ480 97p IU4 27p 30FLI 70p EY86 40p MJ48I £1-26 IU5 SOp 30FL12 92p EY87 4Sp MPP102 42p 2D21 35p 30FL14 75p EZ40 45p MPF103 SSp 3Q4 40p 30L15 SSp EZ41 45p MPF104 37p 3S4 35p 30L17 SOp EZ80 SSp SSp MPF105 40p 3V4 45p 30P12 SOp EZ81 NKT213 25p 5R4 60p 30PI9 SOp GZ32 48p NKT214 15p 6U4 SSp 30PL1 70p GZ34 60p NKT216 37p 5V4 42p 30PL13 93p KT66 £1 70 NKT217 40p 5Y3 32p 30PLI4 SOp KT88 £1-75 NKT224 22p 5Z4G 40p 35L6 SOp MUM 60p NKT241 27p 8/30L2 75p 35W4 30p PABC80 40p NKT26I 20p 6AC7 25p 35Z4 SOp PC88 60p NKT271 25p 6AG7 40p 35 Z5 40p P088 60p KKT272 25p 6AK5 SOp 60B5 45p PC97 45p NKT274 20p 6AK6 67p 50C5 40p PC900 48p NKT275 25p 6AL5 SOp 80 SOp PCC84 40p NKT278 25p 6AM6 SSp 85A2 46p PCC85 40p NKT281 27p 6AQ5 SSp 807 SOp PCC88 SSp NKT403 75p .6AS6 37p 1625 SOp PCC89 SOp NKT404 62p 6AT6 SOp 5763 7 Op PCXBSO SSp SOp NKT405 75p 6AU6 SSp 6146 £1-50 PCF80 NKT773 25p 6AV6 30p AZ31 SOp PCF82 34p NKT10439 6BA6 SSp CY31 SSp PCF84 SOp SOp 37p 6BE6 SOp DAF91 SSp PCF86 OAS 20p 6BH6 45p DAF96 42p PCF800 SOp OAIO 25p 6BJ6 4Sp DF91 SSp PCF801 SOp OA47 10p 6BQ7A 40p DF96 42p PCF802 50p OA70 lOp 6BR7 SSp DK91 SSp PCF805 75p OA79 10p 6BR8 66p DK92 SOp PCF806 7 Op OA81 10p 6BW6 SSp DK.96 42p PCF808 75p OA86 12p 6BW7 7 Op DL92 35p PCL82 SSp OA90 lOp 6BZ6 35p DL94 45p PCL83 6Sp OA91 7p 604 SSp DL96 42p PCL84 46p OA95 7p 60D6 £116 DM70 SSp PCL85 40p OA200 7p 6CL6 SOp DY86 SSp PCL86 45p OA202 lOp 6CW4 63p DY87 SSp PFL200 70p OA210 17p 6F1 62p E88CO 65p PL36 SSp OC19 37p 6P6G 3Dp E180F 95p PL81 SOp 46p OO20 97p 6F13 SSp EABC80 SSp PL82 OC22 50p 6P14 85p BAP42 SSp PL83 45p OC23 60p 6F15 65p BB91 SOp PL84 40p OC24 SOp 6F18 45p BBC41 SSp PL500 75p SOp OC25 87p 6F23 SOp EBC81 SOp PL504 OC26 SSp 6H6 20p EBF80 40p PY32 SSp 63p OC28 62p 6J4 SOp EBF83 40p PY33 OC29 62p 6J5 SOp EBF89 SSp PY80 SSp 0035 SOp 6J5GT SOp EBL21 60p PY81 SOp OC36 62p 6J6 SOp BC86 60p PY82 SOp OC4X 25p 6J7 45p EC88 60p PY83 38p OC42 SOp 6K8G SSp ECC40 60p PY88 40p OC44 17p 6L6GT 45p ECC84 30p PY800 SOp OC45 15p 6LD20 40p ECC85 60p PY801 SOp OC46 27p 6Q7 40p ECC88 40p U26 76p OC70 12p 6SA7 40p ECF80 SSp U26 75p SSp OC7I 16p 6SG7 SSp ECF82 35p U50 OC72 25p 6SJ7 40p ECP86 65p U52 SSp OC73 80p 6SK7 85p ECH21 57p U191 76p 40p OC74 30p 6SL7 SSp SSp ECH36 60p U281 OC76 25p 6SN7 ECH42 70p U282 4 Op OC78 SSp 6807 40p BCH81 SOp U301 40p OC77 40p 6U4 eop BCH83 40p U801 £1-00 OC78 20p 6V6G 25p ECL80 4 Op UABC80 35p SSp OC81 25p 6V6GT SSp ECL82 35p UAF42 OC8ID 20p 6X4 SOp BCL83 86p UBC41 SOp 0083 25p 6X5 G SOp BCL86 40p UBC81 40p OC84 25p 6X5GT 27p BF37A 60p UBF80 40p SSp OG13D 25p 10C2 60p EF39 40p UBF89 OGI40 37p lOFi 0Op EF40 SOp 65p UC084 49p OC169 20p 10P13 SSp EF41 UCC86 40p OO170 25p 10P14 £1-10 EF42 70p UCF80 SSp OC171 SOp 12AT6 SOp EF80 25p UOH21 eop OC200 40p 12AT7 SOp EP85 35p UCH42 7 0p OC201 60p 12AU7 SOp EP86 SOp 28p UCH81 SSp OC202 75p 12AX7 SOp EP89 UCL82 SSp SOp OC203 4 Op 12AV6 SSp BP91 SSp UCL83 OC204 40B 12BA6 SSp EF92 40p UF41 SOp OC205 82p 12BE6 SSp EF183 SOp UF80 35p OC207 75p 12BH7 40p EF184 35p UP85 40p OCF71 97p 19AQ5 SSp EH90 40p UF89 SSp ORP12 SOp 20D1 45p EL34 60D UL41 SSp ORP60 40p 20F2 75p EL33 £1-25 UL84 SOp P346A 25p 20L1 £1-10 BL41 SSp SSp UY41 45p PL4001 14p 20P1 SOp SOp EL42 UY85 30d FL4002 16p 20P3 BL81 ■ SSp VR105/30 SSp PL4003 16p 20P4 £1-10 BL84 SSp VR150/30 35d PL4004 17p 20P5 £1-20 EL85 43p 32p PL4005 19p 26L6 45p EL91 PL4006 SOp PL4007 24p SEND SAE FOR FULL LISTS! T1S43 40p DISCOUNTS 10% on 12+ any one type. T1S44 12p 15 % on 25 + any one type. T1S45 17p Large quantity discounts on application. T1S46 17p Postage Semi-Conductors 8p Valves 15p. BC107/8/9 25+ 10p ZENER DIODES 100 + 9P 200mw. (3.3 to 33v) ISp: l.Swatt (2,4 to 500 + 2N3055 7p 400v) 20p; 40 watt (3. 9 to lOOv) 25i . 
25 + 100 + 62p SOp INTEGRATED CIRCUITS 

L900 40p: L914 40p: L923 60p; IC-10 £2-50; SL403 £225: MC1303 £2-62: MCI304 £2-75: PA246 £2-45: OA3005 £117; CASOll 74P: CA3052 £1-85; PCHISI 50p: PCH161 50p; FJH14I 25p; FJH171 25p: PJH181 25p; FJH221 25p; FJH231 25p: PJH241 25p: FJH231 25p; FJJ121 80p; FJJ131 60p: FJJ211 £1-25; FJY101 25p 

SAVE UP TO 
33^% OR MORE 
SEND SAE. FOR 
DISCOUNT PRICE LISTS 
AND PACKAGE OFFERS! 

GARRARD 
FULL CURRENT RANGE OFFERED BRAND NEW AT FANTASTIC SAVINGS 

0-87 
40 Mk II stereo £8-40 2025T/C stereo SC00 stereo SP25 Mk III 
SL63B 

SL72B AP76 SL75B SL95B 401 

£26-97 £20-97 
£40-97 £29 97 

£10-50 £11-75 
£14-97 Carriage 37^p extra each item. 

TEAK PLINTHS & PBESPEX COVERS 1. For SP25, SL65, SL35, 3000, 2025 T/O 2025, 1000. £3-97*. 2. For AP75, SL7S, SL95. £5-971. 3. For SP2o etc. to operate with lid in place £5*87}. Carriage 37Jp extra each type. Full range of Garrard accessories available. 
SPECIAL OFFERS! 

Garrard SP2g MK III fitted Goldring G800 GOLDBING GL89/2 fitted Goldring G800 cartridge and wooden plinth and plastic cartridge complete with deluxe base and cover. Ready wired. Total list price £35. cover. Total list price £50.80. OUR .COO qfl Carr. OUR COO Carr. X/A4..JU 50p PRICE PRICE PRICE 50p 
TELETON SPECIAL OFFER ! 

m 

CR10T AM/FM STEREO TUNER AMPLI- FIER WITH MATCHING PAIR SA1003 SPEAKER SYSTEMS. Output 4 watts per channel. Excellent reception, AFC, built-in MPX. Ger/XTAL Input. Total List £50-25. OUR PRICE £29-95. Carr. 62J-p. 
Also available with Garrard 2025T/C Record Changer, Plinth, cover and stereo cartridge. Ready wired £45. Carr. £1-00. 

TAPE CASSETTES 
Top quality in plastic library boxes. C90 60 min 42i-p, 3 for £1-22J. C60 90 min 82|p( 3 for £1-80. C120 120 min 75p. 3 for £2-17J. Cassette Head Cleaner 58p. JPoat Extra. 

HOSIDEN DH-02S STEREO HEADPHONES 
Wonderful value and excellent per- formance combined. Adjustable head- band. 8 ohm im- pedance. 20-12,000 cps. Complete with lead and stereo jack plug. ONLY £2-37J. P. & P. 12ip. 

TELETON SAO-206 
STEREO AMPLIFIER 

Latest exciting release. Brand new mod el. 6 + 6 watts rms. Inputs for mag, xtal, aux tape. Volume, bass, treble, sliding balance, scratch filter and loudness controls. Rec. List £29. OUR PRICE £19-97 Carr. 37p. 
AMERICAN TAPE 

First grade quality American tapes. Brand new. Discount on quantities. 3m. 225ft. L.P. acetate    ...17ip SJin. 600ft. T.P. mylar 50p Sin. 600ft. std. plastic   42ip Sin. 900ft. L.P. acetate 60p Sin. 1,200ft. D.P. mylar   75p 5}in. 1,200ft. L.P. acetate 82ip 5|in. 1,200ft. L.P. mylar 80p Sfin. 1,800ft. D.P. mylar  £1-12* Sfin. 2,400ft. T.P. mylar  £1-97* Tin. 1,200ft. std. acetate    82ip 7in. 1,800ft. L.P. acetate ....75p Tin. 1,800ft. L.P. mylar  £1-00 7in. 2,400ft. D.P. mylar  £185 Tin. 3,600ft. T.P. mylar  £2-25 Postage lOp. Over £3 post paid. 

b.s.r. McDonald 
MP60 £11-95 610 £15-95 810 £12-95 310 £10-95 Carriage 37i%> extra each item 

TEAK BASE AND PERSPEX COVER for above BSR range £3-97i. Carriage S7Jp 
TPDI SERIES with plinth and cover and ready wired. MP60 £19-50 610 £22-97 610 £20-97 Carriage 50p extra each item 

GOODMANS 
SPECIAL OFFERS! MAX AMP 30 Stereo Amplifier 15+15 watt r.m.s. with matching STEREOMAX AM/FM Tuner. Total list price £136-52. OUR 4?OQ THE PAIR PRICE Carriage £1 

GOODMANS SPEAKERS 1 MAXIMS OUR PRICE £32-60 pr. Carr. 50p. MINISTERS OUR PRICE £! MEZZO m, OUR PRICE ! MAGNUM K2, teak. OUR PRICE £33-00 pr. Carr. 50p MAMBO, teak. OUR PRICE £32-50 pr. Carr. 50p MARIMBA OUR PRICE £36-00 pr. Carr. 60p. MAGISTER OUR PRICE £41-50 each. Carr. £1 

9-97 pr. Carr. SOp. 
S5.50 pr, Carr. 50p 

TE-1036 STEREO HEADPHONES Low cost high perform ance stereo headphones Foam rubber ear cups Adjustable head-band 8 ohm impedance. 26- 18,000 Hz. With lead and stereo jack plug. ONLY £1-97*. P. & P. 12Jp 
SINCLAIR EQUIPMENT Project 60. Package offers. 2 x Z30 amplifier, stereo 60 pre-amp, PZ5 power supply. £19. Carr. 37|p. Or with PZ6 power supply £21. Carr. 37ip. 2 x Z50 amplifier, stereo 60 pre-amp, P28 power supply. £21-50. Carr. 37 4p. Transformer for PZ8. £2-97|- extra. Add to any of the above £4-871 for active filter unit and £16 for a pair of Q16 speakers. Project 60 FM Tuner £20-97+ Carr. 37ip. All other Sinclair products in stock. 2000 Amplifier £22-97^ Carr. 37 |p. 3000 Amplifier £35. Carr. 37fp. Neoteric Amplifier £45-971 Carr. 37}p. 

HOSIDEN DH-08S DE-LUXE STEREO HEADPHONES Features unique mech- anical 2 way units and fitted adjustable level controls. 8 ohm im- pedance. 20-20, OOOcps. ji Complete with spring J lead & stereo jack plug £7-97+ P. & P. 12+). 
See previous page G.W. SMITH & Co. (RADIO) LTD. See opposite page ^ 



RUSSIAN C1-16 DOUBLE 
BEAM OSCILLOSCOPES 5 MHz Pass Band. Separate ¥1, ¥2 ampli- fiers. Calibrated triggered sweep from -2 sec to 100 milli sec/cm. Supplied complete with all accessories and instructions £87. Carr. paid. 

MARCONI 
T/44/TF956 

AF Absorption Wattmeter 
1 /j/watts to 6 watts. 

£20. Cart. £1. 
TEIU. DECADE RESISTANCE ATTENUATOR Variable range 0- llldB. ConnectioiiB, Unbalanced T and Bridge T. Impedance 600 Q ran^e (O.ldB x 10) + (IdB X 10) + 10+ 20 + 30 + 40dB. Frequency: d.c. to 200kH2 (—3dB). Accur- acy: 0.05dB. +Tndication dB x 0.01. Maximum input less than 4W (50V). Built in 600 ft load resistance with internal/external switch. Brand new. £27-50. P. <& P. 25p. 

BELCO AF-5A 
SOLID STATE SINE SQUARE 

WAVE C.R. OSCILLATOR Sine ift—200,000 Hz; Square 18—50,000 Hz Output m dB (10 K ohms) Operation in- ternal batteries Attractive 2- tone case Tf x 5" x 2*. Price £17-50. Carr. 171 p. 
TE-18A Transistorised Signal Generator, granges 400kHz—30mHz. An inexpensive instrument for the handyman. Operates on 9v battery. Wide easy to read scale. 800kHz modulation. 5-J x 5-J x 3|m. Complete with instruc- tions and leads. P. & P. 20p. 

BELCO DA-20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high quality port- able instrument. Sine 1 Hz to 100 KHz. Square 20 Hz to 20 KHz. Output max + 10 dB (10 K ohms). Opera- tion 220/240v. A.C. Size 215mm x 150mm x 120mm. Price £27 50. Carr. 2r»p. 
"T¥-40~H IG H ~S ENSlf IVITY 

A.C, VOLTMETER 10 meg. input 10 ranges: 1 
01/-003/-1/-3/1/3/10/30/100/ 300V. K.M.S. 4cps.-l-2 Mc/s. Decibels —40 to +50dB. Supplied brand new complete; with leads and instructions. Operation 230V. A.C, £17-50. Carr. 25p. 

TE.6S VALVE VOLTMETER High quality instrument with 28 ranges, D.C.volts 1 tf-ljSOOv. A.C. volts 1-5—1,500V.. Eesistance up to 1,000 megohms. 200/240v. A.C. operation. Complete with probe and instructions. £17 50. P. & P. 30p. Additional probes avail- able: E.F. £212J; H.V. £250. 

MULTIMETERS for mWpurposej 

©: 

TECH PT-34. 1,000 O.P.V. 0/10/50/250/ 500/1,000V. A.C. and D.C. 0/l/100/600mA. D.C. 0/100K. £1-971. P. & P. 12^p. 

MODEL TE-200 20,000 O.P.V. Mirror scale, overload protec- tion. 0/5/25/125/1.000 V.D.C. 0/10/50/250/1,000 V.A.C. O/oO uA/260 mA. 0/60K/6 meg ft. —20 to +62 db. £3-75. p. & P. lop. 
MODEL 500 30,000 O.P.V. with overload protection, mirror scale 0/'5/2-5/iO/25/ 100/250/500/1,000v. B.C. 1 / 2-5/10/25/100/250/500/ l,000v. A.C. 0/50/iiA/5/50/ 500mA. 12 amp. D.C. 0/60K/6 Heg./60 Meg ft. £8 871. Post paid. 

HONOR TE.10A. 20k ft; Volt 5/25/50/250/500/2,500 v. D.C. 10/60/100/500/1,000 v, A.C. 0/50uA/2.5mA/250mA D.C. 0/6K/6 meg. ohm. -20 to +22 dB. 10-0, 100 mfd. 0.100-0.1 mfd. £3-47+ P. 15p. 
MODEL TE-300. 30,000 O.P.V. Mirror scale, overload protection 0/.6/3/15/60/300/ 1,200V. D.C. 0/6/30/120/600/ 1,200V. A.C. 0/80uA/6mA/ 60mA/300mA/600rnA. 0/8K/ 80K/800K/8 meg. ohm-20 to +63 db. £5 971. P. & P. 15p. 
MODEL TE-80. 20,000 O.P.V. 0/10/50/100/500/ l,000v A.C. 0/5/25/50/250/ 500/1,000 v. D.C. 0—50uA, 5/5O/5O0mA. 0/6K/60K/ 600K/6meg. £4-874. P. & P. lop. 

MODEL TE-70. 30,000 O.P.V. 0/3/15/60/300/600/ 1.200v. D.C. 0/6/30/120/600/ 1,200y. A.C. 0/30uA/3/30/ SOOmA. 0/16K/160K/1.6M/16 Meg ft. £6-50. P. & P. 15p. 
TMK MODEL TW-50K 46 ranges, mirror scale, 50K/Vol. — D.C. 5K /Volt A.C. B.C.: Volts .126, .25, 1.25, 2.5, 5, 10. 25, 60, 125, 250, 500, 1000V, i A.C. Volts: 1.5, 3, 5, 10» 25. 30, 125, 250, 500, 1000V. D.C. ■Current: 25, 50uA, 2.5, 5, 25. joO, 250, 500mA, 5, 10 amp, ^Resistance: 10K, 100K, 1MBG, 10 MEG ft. Decibels: —20 to + 81-5 dB. £8-87|. P. & P. mp. 

m 

TE-900 20,000 ft/VOLT GIANT MULTIMETER. Mirror scale and overload protection. 6m. full view meter. 2 colour scale. 0/2.5/ 10/250/1,000/5,000 v. A.C. 0 / 25 /12.51101501250 /1,000 / 5,000 v. D.C. 0/50UA/110/ 100/500mA/10 amp. D.C. 02K/200K/20 MEG. OHM. £15- P. & P. 25p. 

MODEL TE-90 50,000 O.P.V. Mirror scale, overload j protection. 0/3/12/60/300/600; | 1,200 v, D.C. 0/6/30/120/300/ j 1,200 v. D.C. .03/6/60/600mA. | D.C. 16K/160K/1.6/16ME6ft. 1 -20 to +63 db. £7-50. J P. & P. lop. 
TMK MODEL TW-20CB FEA- TURES RESETTABLE OVER- LOAD BUTTON. Sensitivity: 20K ft/Volt D.C, 5K ft/Volt A.C. D.C. Volts: 0-0.5, 2.5, 10. 50, 250, 1,000V. A.C. Volts: 0-2.5, 10, 50, 260, 1,000V. D.C. Currents: 0-0.05, 0.3, 6, 50. 500mA. Resistance; 0-3K. 50K, 0-500K. 5 MEGQ. Decibels: -20 to +52 db. £11-50. P. & P. 17ip.   
MODEL AS-100D. 100K ft/ Volt. 5in., mirror scale. Built- in meter protection 0/3/12/60/ 120/300/600/1,200 v. D.C. } ^ 0/6/30/120/300/600 v. A.C. 0/10UA/6/60/300MA/12 Amp 
to +17 bB. £12 50. P. & P. 17ip. 

MODEL 5025. 57 Ranges, Giant SJin. Meter, Pol- arity Reverse Switch. Sensitivity: 50K /Volt D.C. 5K /Volt A.C. D.C. Volts; .126, .25, 1.25, 5, 10, 26, 50,126, 250, 500, 1,000V. A.C. Volts: 1.5, 3, 5, 10, 25, 50, 125, 250, 500, i.OOOV. D.C. Cur- tent: 25, 50uA, 2.5, 5, 26, 50, 250, SOOmA, 5, 10 amp. Resis- tance : 2 K,10K, 100K, 1MEG, 10 MEGft. Decibels: —20 to +85 db. £18"56. P. & P. 17Jp. 
MODEL TE-12 , , . 20,000 O.P.V, 0/0.6/6/80/120/ 600/1,200/3,000/6,OOOv. D.C. 0/6/30/120/600/1,200v. A.C. 0/60//A/6/60/600mA. 0/6K/ 600K/6Meg./60 Meg. ft 50pF 0.2mFd, £5-07i. P. & P. 17*P 

FTC-401 TRANSISTOR TESTER 
Full capabilities for mea- suring A, B and ICO. NPN or PNP. Equally adaptable for checking diodes. Supplied com- plete with instructions, battery and leads. £8-97J. P. & P. lop. 

TMK LAB TESTER. 100.000 O.P.V. ejin. Scale Buzzer Short Cir- cuit Check. Sensitivity; 100,000 O.P.V. D.C. 5K ft/Volt A.C. D.C. Volts: ,5, 2.6, 10, 50, 250, 1,000 V. A.C. Volts: 3,10, 50, 50, 250, 600, I,OOOV. D.C. Current; 10, lOOuA, 10, 100, SOOmA, 2.5, 10 amp. Resistance; IK, I0K, 100K, 10MEG, 100 MEGft. Decibels: -10 to 49 db. Plas- tic Case with Carrying Handle. Size 7im. x 6|in. x gjig- £18-90. P. & P. 25p. 
SK¥WOOD SW-500 aOKSl/Volt. Mirror 1 DO Volts 
DC Current 20uA/6/ 600raA Resistance 10K/100K/1 Meg/10 Meg. Decibels — 20 to +67 db. £7-50. P. & P. 15p. 

270° WIDE ANGLE 1mA METERS MW1-6 60mm square £3-97i MW1-8 80mm square £4-97i P. & P. extra 

UNR-30 RECEIVER , , nrt , „ „ _ 4 Bands covering 550kc/s-30mc/s. B.F.O. Built-in Speaker 220/240v. A.C. Brand new with instructions. £15-75. Carr. 37|p.  
WS62 TRANCEIVERS , Large quantity available for EXPORT I Excellent condition. Epquirles invited. 

UR-1A SOLED STATE COMMUNICATION RECEIVER 4 Bands covering 550kc/8-30mc/s. FET, 5 Meter, Variable BFO for SSB, Built-in Speaker, Bandspread, Sensitivity Control. 220/240v, A.C. or 12v. D.C. 12r x W * J'- Brand new with instructions. £25. Carr. 37 tp. 
LAFAYETTE HA-800 SOLID STATE RECREIVE 

General coverage 150-400kc/8, 560 kc/s-SOmc/s. FET front end. 2 mech. filters, product detector, variable I,    — B.F.O,, noise limi- 
ter, S, Meter, Bandspread. RF Gain. 15* x 91* x Si*. 18 lbs. 220/240v. A.C. or 12v. D.C Brand new with instructions. £45. Carr. 50p. 
LAFAYETTE HA-800 SOLID STATE AMATEUR COMMUNICATION RECEIVER 
3.5-4, 7-7.3, 14-14.35, 21-21.45, 28-29.7 50-34 mc/s. Dual conversion, 2 mech. filters, product detector, variable BFO, S Meter, lOOkc/s calibrator. 220/240v. A.C. or 13v. D.C. 15* x 91" x Si*- 19 lbs. Brand new with instructions. £57-60, Carr. Paid. (lOOkc/s Crystal £197^ extra.)   
" Full range of trio 

equipment in stock 
EDDYSTOSE VHF RE0BITEBS Mode! 770R 19—165 Mc/s. Excellent condition. -tlaO 
VOLTAGE STABILISER TEANSFOEMEBS jgO—260v. input. Output 230v. Available ISOw or 225w. £12-50. Carr. 25p. 

AUTO TRANSFORMERS O/115/230V. step up or step down. Fully shrouded- 150 W, *2 371 P. 4 P. l.ip 300 W. M-W F- « P- -911' 600 W. £4^371 P. 4 P. 32Jp looo w. m» p- » r- wto 1500 W. f8-87t P. 4 P. 42ip 
SOLID STAM VARIABLE A.C 

VOLTAGE REGULATORS Compact and panel mounting. Ideal for con- trol of lamps, drills, electrical appliances etc. Input 230/240v. A.C. Output continuously variable from 20v—230v. Model MR 2305 5 amp 68 x 46 x 43mm £8-37+ Model ME 2310 10 amp 90 x 68 x 60mm £11-97^. Postage 12ip. 

POWER RHEOSTATS 
High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
available ex-sfcocb. Single hole fixing, Jin. dia. shafts. Bulk quantities 
available. 
25 WATT. 10/25/30/100/250/500/1000/1500/2500 or 5000 ohms, 72Jp, P. & I 
50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, £105 P. & P. 7ip. 100 WATT. 1/5/10/23/50/100/250/500/1000 or 2500 ohms, £l-37i P. & P. 7i-p. 

"YAMABISHI" VARIABLE 
VOLTAGE TRANSFORMERS Excellent quality . Low price . Immediate delivery 

MODEL 
General Purpose Bench Mounting 

1 Amp 50 2.5 Amp £6 75 5 Amp 8 Amp £14-50 10 Amp 12 Amp 99 20 Amp £37-00 

MODEL S-260 B Panel Mounting 1 Amp |5 50 2.5 Amp £8-8Zir Please add postage ALL MODELS INPUT 230 VOLTS, 50/60 CYCLES, OUTPUT VARIABLE 0-260 VOLTS. Special discounts for quantity 

230 VOLT A.C. 50 CYCLES 
DC! A V Q Brand new. 3 sets 

of changeover 
contacts at 3 amp rating. 50p each. P. & P. lOp (100 lots £40) Quan- tities available. 

6.W.SMITH & C0.( mm®) ITD 
27 TOTTENHAM CT. RD LONDON, W.I Tel: 01-636 3715 
3 LISLE STREET. LONDON, W.C.2 Tel: 01-437 8204 
34 LISLE STREET. LONDON. W.C.2 Tel: 01-437 9155 
311 EDGWARE ROAD, LONDON. W.2 Tel: 01-262 0387 OPEN 9-6 MONDAY rO SATURDAY I EDGWAHt ROAD 1/2DAY THURSDAY 1 

All Mail Orders to- 147. Church Street. London, W-2 Tel: 01-262 6562 (Trade supplied) 



BENTLEY ACOUSTIC 
CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I 
THE VALVE SPECIALISTS Telephone 01-722 9090 
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EL95 EM34 EM80 .38 EM81 .42 EM84 .34 EM87 .38 BYS1 .87 EY81 .35 EY83 .55 EY84 .50 EY86/7 .33 EY88 .43 EY91 .53 EZ40 EZ41 EZ80 BZ81 EZ90 FW4/500.75 FW4/800.76 GZ30 .35 GZ32 .45 GZ33 .70 GZ34 .53 GZ37 .75 HABC80.45 HE23DD.40 HL41DD.98 HL42DD.50 HN309 1-40 HVR2 .53 HVR2A .53 KT2 .25 KT8 1.75 KT44 1.00 KT66 .83 KT88 1.70 KTW6X .63 KTW62 .83 
KTW63 .50 MHLD6 .75 

N78 2.05 PL83 .33 UF41 .50 AC107 .15 BCZ11 .38 OA95 .08 N308 .98 PL84 .33 0F42 .60 AC113 .25 BD1I9 .45 OA200 .09 N339 .25 PL302 .60 T1F80 .35 ACX27 .20 ;BF159 .25 OA202 .10 P6X .50 PL500 .88 UF85 .34 AC128 .20 BF163 .20 PABC80 .35 PL504 .68 UP86 .63 AC156 .20 BP173 .38 0022 .38 
PC86 .52 PL505 1.44 UP89 .34 AC157 .25 BP180 .30 OC23 .38 PC88 .52 PL508 1.40 ITL41 .59 A0166 .26 BF181 .40 0024 .88 P095 .53 PL509 1.44 UL84 .33 AC168 .38 BF18o .40 0025 .38 PC97 .40 PL802 -76 TJM80 .33 AC176 ,55 BFY50 .28 0026 0028 .25 PC900 .38 PM84 .39 UY1N .50 AC177 .28 BFY51 .19 PCC84 .32 PX4 1.18 UY21 .55 ACY17 .25 BPY52 .20 .60 
PCC85 .33 PX25 1.18 UY41 .38 ACY18 .20 BY100 .18 0029 .83 PCC88 .49 PY32/3 .50 UY85 .29 ACY19 .19 BY105 -18 0035 .32 PCC89 .48 PY80 .33 TJ10 .45 ACY20 .18 BY114 .18 0036 .43 PCC189 .49 PY81 .27 U12/14 .38 ACY21 .19 BY126 .15 0042 .83 PCC805 .84 PY82 .27 U18/20 .75 ACY22 .15 BY 127 .18 PGP80 .30 PY83 .29 U19 1.73 ACY28 .18 BYYSSl.OO OC43 1.18 
PCP82 .S3 PY88 .34 U22 .39 AD 140 .38 BYZIO .25 0044 .10 
PCF84 *40 PY500 1.08 1125 .65 AD149 .50 BYZ11 .25 0045 .13 PCF86 .50 PY800 .38 U26 .59 AD161 .45 BYZ12 .25 0046 .15 PCF200 .67 PY801 .34 U45 .78 AD162 .45 BYZ13 .25 OC70 OC71 .13 .13 PCF801 .35 PZ30 .48 U191 .63 ADT140 .63 CG12E .20 PCF802 .45 QQV03/10 U25X .73 AP102 .90 PSY11A .23 PCP805 .64 1.20 U281 .40 AF106 .50 GD9 .20 0072 .13 
PCF806 .64 QV04/7 .63 U282 .40 AP114 .25 GET113 -20 0074 .23 PCF808 .73 R10 .75 U301 .53 AF115 .15 GET116 .40 0075 .13 POH200 .62 Rll .98 U403 .33 AF117 .20 GET118 .20 OC76 0077 .15 .27 PCL82 .37 R16 1.75 U404 .38 AF121 .30 GET119 .20 PCL83 .50 R17 .88 XT801 .95 AP124 .25 GET573 .38 PCL84 .38 R19 -33 U4020 .88 AFr26 .18 GET587 .43 0078 .15 
PCL805/85 SP42 .75 VP23 .40 AF139 .65 GET873 .15 OC78D .15 .45 SP61 .33 VP4X .38 ,AF178 .68 GBT887 .23 OC81 .13 PCL86 .43 TH4B .50 VR105 .33 AP180 .48 GET897 .23 OC81D OC82 .13 .13 PCL88 .76 TH233 .98 VR150 .33 AF186 .55 GET898 .23 PD500 1 .44 TP2620 .98 VT61A .35 AF239 .38 Ml .15 PEM4DD UABC80 .83 VU111 .44 B1181 .50 M3 .15 OC82D .15 

1 .38 XJAF42 .52 VX7120 .80 BA102 .45 MAT100 .39 OC83 .20 PBN36C .75 TJBC41 .45 VI1120A . 60 BA115 .14 MAT101 .43 0084 .24 PEN45 .35 UBC81 .40 V11133 .35 BA116 .25 MAT120 .39 00X23 OG139 .23 PEN43DB UBF80 .29 W76 .34 BA129 .13 MAT 121 .43 .75 UBF89 .34 WT07 .50 BA130 .10 OAS .28 .95 PEN46 .20 UBL21 .55 W729 .60 BC107 .13 OA9 .13 OC140 
PEN453DD UC92 .35 X41 .50 BC108 .13 OAIO .43 00169 .23 .98 T7CC84 .40 X61 .29 BC113 .25 OA47 .10 00172 .35 PENDD- 170C85 .37 X65 .50 BC115 .15 OA70 .15 OC200 .22 4020 .88 TJCF80 .42 X66 .50 BC116 .25 OA73 .15 00*201 .38 PFL200 59 TJCH21 .60 2S323 .50 B0118 .23 OA79 .09 00*202 .43 PL36 48 UCH42 .83 AA119 .15 BCY10 .45 OA81 .09 OC203 .30 PL81 48 UCH81 .33 AA120 .15 BCY12 .50 OA85 .08 00204 .30 PL81A 63 UCL82 .35 AA129 .15 BCY33 .20 OA90 .13 OC205 .43 PL82 33 UCL83 .50 AAZ13 .18 BCY38 .23 OA91 09 0RP12 .53 

All valves are unused, boxed, and subject to the standard 90 day guarantee. Terms of business — Cash or cheque with order only. Post/packing 0.03 per item, subject to a minimum of 0.09. Orders over £5.00 post/packing free. Same day despatch by first class mail. Any parcel insured against damage in transit for only 0.03 extra per order. Complete catalogue with conditions of sale price 0.07 post paid. Business hours Mon.-Fri. 9-5.30 p.m. Sats. 9-1 p.m. We do not handle seconds nor rejects, which are often described as "New and Tested" but have a limited and unreliable life. No enquiries answered unless S.A.E. is enclosed for reply. 

4 ST'TI0r INTERCOM 

MAsre, 
£6.75 

 Solve your eommunica- — tion problems with this 4-Station Transistor Intercom system (1 master and 3 Subs), in de-luxe plastic cabinets for desk or wall mounting. Call/talk/listen from Master to Subs and Subs to Master. Ideally suitable for Business, Sur- gery, Schools, Hospital, Office and Home. Operates on one 9V battery. On/off switch. Volume control. Complete witn S connecting wires each 66ft. and other accessories. P. & P. £0.40. 
MAINS INTERCOM No batteries—no wires. Just plug In the mains for instant two-way, loud and clear communication. On off switch and volume control. Price £12.95 

INTERCOM ^ ALARM 

OUR PRICE ONLY £3.15 
Same as •i-SUitmn IiiU'ivmii for two-way instant communication. Ideal as Baby Alarm and Boor Phone. Complete with 66ft. connecting wire. Battery £0.1 P. \ P. £0 

TranektorTELlPHONlfiMPUmH 

£2,93 Why not boost business effi- ciency with this incredible De-luxe Telephone Ampli- fier. Take down long telephone messages or converse without holding the handset. A useful office aid. On/ off switch. Volume Control. Battery £0.12 extra. P. & P. £0.20. Full price refunded if not satisfied in 
7 <WEST LONDON DIRECT SUPPLIES (PW.5) 169 KENSINGTON HIGH STREET, LONDON, W.8. 

HEW RANGE OIF. TV AERIALS 
All U.H.F. aerials now fitted with tilting bracket and 4 element grid reflectors. Loft Mounting Arrays. 7 element £2-25, 11 element £2 ■ 62 L 14 element £3 00. 18 element £3-50, Wail mounting with Cranked Arm. 7 element £3-25. 11 element £3 - 75. 14 element £4 • 121. 18 element £4 - SO. Chimney Mounted Arrays complete. 7 ele- ment £4 -00. 11 element £4 • 37 L 14 element £4 -75. 18 element £5-25. Complete assembly instructions with every aerial. Low Loss co-axial cable S-lp yd. King Teleboosters— Lab gear U.H.F. Boosters from £3-75. Belling Lee 'Concord' all band V.H.F./ U.H.F. mains operated pre-amp £7-50, State dearly channel number required on all orders, p.p. Aerials 40p. Accessories 15p. C.W.O, or C.O.D. 

BBC - ITV- FM AERIALS 
B.B.C. (Band 1) Loft £1 *25. Wall S/D £1 -624. 'H' array £3-00. ITV (Band 3) 5 ele- ment loft array £2-25. 7 element £2*75. Wall mounting 5 element £3 -25. Combined BBC/ITV loft 1 + 5 £2-75. 1 + 7 £3*37L Wall mounting 1+ 5 £3 • 87i. Chimney mounted 1 + 5 £4 • SO. Preamps from £3 • 75. Combined BBC/ITV/BBC 2 aerials 1 + 5 + 9 £4*00. 1 + 5 + 14 £4-50. 1=7 = 14 £5*00, Available loft only. FM radio loft S/B 972p. 'H5 £1*924. 3 element array £2-874. Standard co-axial cable 5o yd. Coax plugs 84p. Outlet boxes 30p. Diplexer crossover boxes 874p p. & p. Aerials 40p: accessories 15p C.W.O. or C.O.D. (Min C.O.D. charge 174p.) 5p for fully illustrated lists. 

Callers welcomed—open all day Saturday. 
K.V.A. ELECTRONICS (Dept. P.W.) 

40-41 MONARCH PARADE, 
LONDON ROAD, MITCHAM, 

SURREY 01-648 4884 

The Unique 
MULTI-MINI TWIN-VICE 

I 

An extra "Pair of hands" for 
those tricky jobs 

ASSEMBLY—SOLDERING— GLUING—WIRING—DRILLING ETC. 
©INDEPENDENT ADJUSTMENT OF THE TWO VICE HEADS TO ANY ANGLE WITH POSITIVE LOCKING. 
©JAWS WILL FIRMLY GRIP, ROUND, FLAT, SQUARE, OR HEXAGONAL PARTS. 
TWIN VICE: £5.90 {24p P & P) 
ALSO AVAILABLE 
SINGLE VICE: £3.374 (20p P & P) 
COVENTRY MOVEMENT CO LTD. Dept. PWI BURNSALL ROAD, COVENTRY CVS 6BU STD 0203-74363 

6 



#LiND-ASR AUDidj 

C.1001 MULTI-TESTER 
M ^. Overload protec- tion. ao.ooo opv. AG volts 10, 50, 250, l,000v, DC volts 5-25, 123, 500, 2500v, B.C. Current 0-50 aA, 0-250 mA. Eesistance O-60K 0-6 Meg ohm. Deci- bels —20 to -|-22dB, 3J X lin. Complete 

£4-25. P. & P. 17ip 

C.1050 MULTI-TESTER 
10,000 opv. RANGES: DC Voltage: 0-3-15- 150-600-1200 Volt (10,000 ohms per Volt). AC Voltage; 0-6-30- 300-1200 Volt (5,000 ohms per Volt). DC Current: 0-120 uA, 0-300 mA. Resistance: 0-50K, 0-5 Meg (R x 10) {R X IK) Decibels: —20 to -|-17dB. 

£5-971. P. & P. mp 

C.1052 MULTI-TESTER 
RANGES: 7JW jfs {| AG Voltage: 6, 30, I 120, 300, 1200 (15,000 ohm/V) DC Voltage: 0-6, 3, 15, 60, 800, 1200  *ii^i <30,000 lhm/V) r»r Cnrrrr.t; 0, 0 oA, 5', 30, 300 mA 

£7-35. P. & P. 17ip 

SM-370 
MULTI-TESTER 
20,000 opv. RANGES: DC Voltage: 0-5-25-100- 500-1000V (20,000 ohms/ V). AC Voltage: 0-6-25-100- 600-1000V (20,000 ohms/ V). DO Current: 0-50 uA, 0-250 mA Resistance: RX10, RXIK (300 ohms and S0K ohms at centre scale). Decibels: — 20dB to +16dB. 

£3-55. P, & P. 17ip 

BATTERY ELIMINATOR 
Enables transistor equipment to be oper- ated from AC mains. 6/9/12 v. out-   --— put selector —' " switch and B-itch. Case size 4 x 2| x 2in, rumplete with mains lead, connecting leads and instructions. 

£2-97i. P. & P. 17|p 

e & ° 
iSSW 

WELLER 
"EXPERT" 
SOLDERING 
GUN 
Comfortable and easy to Instant dual heat 100/140 watt • position trigger control. 
£3-37i P. & P. 27ip 

SINCLAIR PROJECT 60 

•lit •••• .liracth r alternative for enthusiast prepared to assemble these excellent modules to make a stereo assembly. Z.30 24 watt Power Amplifier £4-47^-, (2 required). 
Stereo Sixty Control/Pre-amplifler 
£9-S7i. 
PZ.5 Power Supply Unit 
£4-97i. 
SINCLAIR PROJECT 60 Package deal price £19.95. p & p. 62jP 
Project 60 is supplied complete with instruction manual and templates for plinth mounting. 
SINCLAIR ic-10 
INTEGRATED 
CIRCUITS 
10 watt Amplifier. Size only 1 x 0-4 X 0*2 in. A true hi-li amplifier com- plete with manual giving details of a wide range of applications and instructions. Guaranteed 5 years. 
£2-97i. P. & P. Tip 
SPECIAL TRANSFORMER FOR OPERATING SINCLAIR IC-10 from A.C. mains 230/250v. Output 13v at 0-5 amp. 82ip. P. & P. 12ip 
UN LEX 
AUDIO 
MODULES 
Build a stereo amplifier for as little as 
£16-75. Send 25p fur Mullard "Do It Yourself Stereo" booklet. All items in stock. 
E.M.I. LOUDSPEAKERS 

MODEL 450 13i" X 8' ellip- tical with twin tweeters. 8 ohm impedance. 10 watts. Brand New, guaranteed. Lind-Air Price 
£3-97^. 
P. & P. 22ip 
MODEL 150 i3i' x 8* ellip- tical, 3 and 15 ohm impedance. 10 watts. Lind- Air Price 
£2-97i. 
P. & P. 22ip 

CELESTION 
LOUDSPEAKERS 
7" X 4" elliptical. 8 ohms. New and guaranteed. '37-, 

P. & p! 22ip 
CABINETS FOR ABOVE Teak finish with cloth fronts. 
£2-47i each. P. & P. 22# 

18/19, 25&53TOTTENHAIV! 
COURT ROAD, LONDON W.I 
Tel: 01-580 2225/7679 
Open 3-5 Mon-Sat(Thurs until 7) 

CARTRIDGE 
BARGAINS 
A.D.C. 220X   £6.121 A.D.C. 220XE   £9.96i A.D.C. 660XE   £i5.533r A.D.C. 990XE   £13.31 Audio Technica AT66-7D .. £6.12i Audio Technica AT66-5D ,. £6.121 Audio Technica AT66 .... £6.12i Decea Deram Stereo  £5.12^ Decca Deram Mono   £3,15 Goldring 6800   £12.75 
Goldring 800H   £10.50 Goldring G800 B   £18.50 Goldring 6800 Super E .. £28.00 Goldring 6850   £6.50 Shure M3DM   £7.41 Shure M44 7   £10.15 Shore M31 E   £12.00 Shore M59 E   £12.50 Shure M75E   £21.30 Shure V15 II   £40.75 Sonotone 9TAHCD   £2.75 
Full range of diamond styli available for most current ceramic and crystal cartridges. All at £1 -25 each. P. & P. 6p. Please state cartridge make and type number. 

SANSUI 
SPECIAL PURCHASE 

SAVE OVER £14 
FANTASTIC SANSUI 200 AM/FM MULTIPLEX STEREO TUNER AMPLIFIER 

Solid state 17 watts music power. Fully tunable over Medium wave and VHF/FM Stereo. Inputs for gram and tape etc. Host of outstanding features—details on request. Rec. Retail Price £89.99. LIND-AIR PRICE 
£75-60. P. & P. 57p 

DE-LUXE STEREO 
HEADPHONES 

With soft rubber earpieces. Impedance 8-16 ohms. Frequency response 23-13,000 cps. With lead and stereo plug. 
£2-97^. P. & P. 17ip 
STEREO HEADPHONE JUNCTION BOX Enables Stereo headphones to be used with any amplifier. 
£1-47i. P. & P. 12# 

HI-FI CATALOGUE 
i 00 pages fully 11 lust rated with 8 page P. A. section. All leading makes and accessories plus details of Budget Stereo systems. 
25p 
P. & P. 5p 

SARRARD HI-FI 
TURNTABLES 

2025 T/C with stereo cartridge .... £8.97^ 3000 with Sonotone 9TAH CD stereo cartridge   £10.97 £ SP25 Mk III      £11.97 SL65 B    £15.971 Base and cover for above   £2.971 AP76    £19.50 SL72 B  £24.871 3L75 B  £28.85 8L95 B  £39.45 Base and cover for above    £8.971 401   £28.50 
P. & P. Decks 621p. Base & Cover 60p. Deck/Base/Cover 871p. 
THIS MONTH'S SPECIAL OFFERS 1 3P2o Mk III with base £12.971. P. & P. 75p 3P25 Mk III with Sonotone 9TAHCD cartridge and base £15.72|. P. & P. 75p.. 

STEREO SYSTEM 
< SAVE^ 

£12 

Only takes a few minutes to set up the Lind-Air LA 20 Stereo Amplifier with the Garrard 2025 T/C Record Changer fitted stereo cartridge and a pair of Lind-Air General Purpose speakers and you have a superb stereo system at a money saving price. Total Rec, Price £53,471. 
Price £41-47i. C, & Ins. £1-75 

S-DeC BREADBOARD 

Solderless breadboard panels, for fast reliable component connections. Single DeCs. One S-DeC with Control Panel, Jig and Accessories for solderless connections to controls, etc., with booklet "Projects on S-DeC" giving construction details for a variety of circuits. 
£1-00. P. & P. 17# 
4-DeC KIT. Four S-DeGs with two Control Panels, Jigs and Accessories and the booklet "Projects on S-DeC" all contained in a strong attractive plastic case. Ideal for the professional user. 
£3-95. P. & P. 22# 
I-DeC KIT £2.50. P, & P. 17# 
5-DeO STOE £2-50. P, & P. 22# 

All Mall Orders and enquiries to Dept. PW6, Klrkham House, 54a Tottenham Court Road, London, W.l. Tel. 01-637 1601. 

94-96, UPPER PARLIAMENT 
STREET, NOTTINGHAM 
Tel: Nottingham 40403 (STD 0602) 
Open 9-6 Mon-Sat (Weds until 7.30) 



DISCOTHEQUE EQUIPMENT 
PACKAGE OFFERS 

F.A.L. PHASE 50 MK.II AMPLIFIER PR. R.S.C. LI2/25 25W L/S in cabinets Terms: Deposit £9 and 9 monthly payments of £5 (Total £54) 
F.A.L. PHASE 50 MK.II AMPLIFIER PR. FANE POP 50 L/SPEAKERS Terms: Deposit £10.50 and 9 monthlv payments ol £5 (Total £55.50) 
F.A.L. PHASE 100 AMPLIFIER PR. L125 SOW L/S in cabinets Terms: Deposit £23 and 9 montlily payments of £11 (Total £121) 
F.A.L. PHASE 100 AMPLIFIER 4 FANE POP 50 L/SPEAKERS Terms: Deposit £14 and 9 mouthlv payments of £10 (Total £104) 

£83.50 PACKAGE PRICE 
£49.50 IT 

£63.85 PACKAGE PRICE £69.80 A | | A carr. 
£122.75 10 £I'00 

£62.95 PACKAGE PRICE 
~ - £94 ^ifid OS ■ carr. £1.50 

AUDIOTRINE HI-FI SPEAKER SYSTEMS Consisting of matehed 12in. 11,000 line 15 Watt 15 obm high quality speaker, cross-over unit and tweeter. Smooth response and extended frequency range ensure surprisingly realistic reproduction, /S 
OR SENIOR 15 WATT INC. HF126 x£. tC rJr Wn 15,000 LINE SPEAKER carr. 35p £6.75 Larr- 
AUDIOTRINE HIGH FIDELITY LOUDSPEAKERS 

Heavy construction. Latest high efficiency ceramic magnets. Treated Cone surround. "D" indicates Tw eeter Cone providing extended frequency range up to 16,000 c.p.s. Impedance 3 or 8-15 ohms. Please state choice. Exceptional performance at low cost. HF801D 8" 8W £2.71 HF120D 12" i5W £4.49 HF102D 10" 10W £3.40 HF126 12" 15W £5.25 HF120 12" 15W £3.99 HF126D 12" 15W £5.75 
FANE 807 HIGH FIDELITY LOUDSPEAKER 
A full range Sin. 10 watt unit for excellent sound quality, in suitable enclosure. Oast chassis Roll P.V.C. cone surround and lona throw voice coil to achieve very low fundamental resonance ol 80 c.p.s. Tweeter cone is fitted to extend high note response. Frequency range 25 Hz to 15 KHz. Impedance 3 or /"> CA 8-15 D .Gauss 10,000. Remarkable value. 9 
HI-FI SPEAKER ENCLOSURES 
Modem design. Teak veneer finish. Acoustically lined. All sizes approx. Carr. 25p. per enclosure * jg TtT JE8 Size 16 x II x 9in. Pressurised. Gives Jut'/j pleasing results with any Sin. Hi-Fi 'speaker. SE8 For optimum performance with any Sin. £ C • / C Hi-Fi 'speaker. Size 22 x 1.5 x 9m. Ported SE10 For outstanding results SE13 For exclnt prfmnce v with lOin. Hi-Fi 'spkr qq Hi-Fi speaker and Tweeter. Size 24xI5xl0in. P'td. "-77 gi2e 25 x 16 x lOHn, 

RECORD PLAVINO 
UNITS 

Money saving units. Mounted on Plinth. Supplied with trans- parent plastic cover. Ready to plug into Amp. or Tape recorder. 
RPIC Garrard 3000 4-speed Auto-change Unit with Sonotone 9TA/HC Ceramic Stereo Cartridge. £19.45 ^ 
RP23C(;arr.t|Mk JJJ. 
fitted Goidring C890 high com- pliance ceramic Stereo/Mono cart- ridge with diamond 

£26.09 Carr. SOp 
DPtA Garrard 5200 Auto Unit fitted Stereo Cartridge Plinth & Cover as RP20 
£IS carr. 50p. 
Other types available with Mag- netic cartridges and with alternative 

R.S.C. PLINTHS (or Superioi Solid Natural Record Wood Construction 
mi mr 

a.ss 
£6.30 

LEADING MAKES HI-FI EQUIP- 
MENT AT CLEARANCE PRICES Available at branches only 

R.S.C. BATTERY/MAINS 
CONVERSION UNITS TYPE BM1 An all-dry bat- tery eliminator. Size 5i z x 2in. approx. Completely replaces batteries sup- plying l-5v. and 90v. where A.C. mains 200/250v. 50c/s is available. Complete kit with diagram £3 or assembled ready for use £3.50 

R.S.C. TA6 6 Watt HI-FI 
SOLID STATE AMPLIFIER 200-250v. AC mains operated. Frequency Re- sponse 30-20,000 c.p.s. —2dB. Harmonic Distor- tion 0.3% at 1,000 c-p.s. Separate Bass and Treble 'lift' and 'cut' controls. 3 input sockets for Mike, Gram, Radio or Tape. Input selector switch. Output for 3-15 ohm spkrs. Max. sensitivity SmV. Output rating I.H.P.M. Fully enclosed enamelled case, x 2| x Siin, Attractive brushed silver finish facia plate 10^ x 3Jin. and matching knobs. Complete kit of parts with full wiring CA Arir. diagrams and instructions. t / .3VI ^arr. 4up OS FACTORY BUILT WITH 12 MONTHS' GO AH ANTES £9*45 

R.S.C. All HI-FI 12-14 WATT AMPLIFIER 
PUSH-PULL OUTPUT. Two input sockets with sep. vol. controls for mixing. High sensitivity, 5 valves. Bass gland treble controls. Response ± 3dB 30-20,000 c/b. WHum level — 60dB. Sensitivity 40 millivolts. For Crystal or Ceramic PUs. High Impedance "mikes". For Musical Instruments etc. 3 & 15 ohm spkrs. Complete kit. Full /1 A CA instructions and point-to-point wiring diagrams. Carr. 60p "■' v.JW SAE lor leaflet. Twin handled metal cover £1.75 Factory built £14.75 or Dep. £3 and 9 mthly pymnts of £1.60 (Total £17.40.) 

RSC 
R.S.C. COLUMN SPEAKERS 
IDEAL FOR VOCALISTS AND PUBLIC ADDRESS , .,F1 e„„a tlM All types 15 Ohms covered in Rexine Vynair TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C48S 25-30 WATTS TYPE C4I2S 50 WATTS 
Fitted lour 8" high flux 8 watt speakers. Fitted four 12' 11,000 line 15 watt Overall size approx 48 x 10 x 5 in. Can 50p speakers: Overall size approx 66 x 14 x 9 in. Terras; Dep 23 and 9 monthly £17 75 ■r'i"ns; ^ "«i 9 mmWtr rn payments£2(Total£21) J payments £3 (Total £31) tZ/.3U 
TYPE C4I00 100 WATTS inc. four 12" 50 watt speakers for conserva- /CA CA tiie rating. Extra heavy construction. Size approx 58 x 16 x 10* AmusficaMy tDU.3U tilled and prejsuris«;d. Terms: Dep. £7-50 and 9 mthly. pyts. £3-45 (Total £56-55). Carr. £1 

30 WATT HI-FI AMPLIFIER for guitar, vocal or ju tt h i i ni n HnrLincn instrumental group. 
A 2 or 4 input, 2 vol. control Hi-Fi unit with Separate Bass and; Treble controls. Current valves. Peak output rating. Strong Rexine covered cabinet with handles. Attractive black/gold P.V.C. facia. Neon indicator. For 200- 250v. A.C. mains. For 3 or 15 ohm speakers. Send S.A.E. for leaflet. 
Terms: Deposit£8,70and 9 monthly ^10 OC jmymenta of £2.10 (Total £28.60) fci Carr. 6op 
HIGH QUALITY LOUDSPEAKER UNITS 

IN TEAK VENEERED CABINETS 
L13 13" x 8" 10 Watt 10,000 lines 3 or 15 ohms. State impedance required. 

L12 12" 25 WATT 10,000 lines 15 ohms. 
£5.25 r»p £9.50 

L12/25 50 WATT Two tone Rexine and vynair finish. Pitted pair ol 12' 60 watt high flux speakers for conservative rating. Impedance 8-15 ohms. Carr. 7oB £29.S0 
R.S.C. BASS REGENT 50 WATT AMPLIFIER 
A powerful high quality all-purpose unit for lead, rhythm, bass guitar, vocalists, gram, radio, tape. Peak Output rating. r * Loudspeaker unit optional horizontal or vertical mounting. £AQ ★ Two extra heavy duty I2in. Loudspeakers. ★ Four Jack inputs and two Volume Controls for Carr. £1.50 simultaneous use of up to four pick-ups or "mikes". Bass and Treble controls. Send S.A.E. for leaflet. Credit Terms Deposit £16 and 9 monthly payments of £5.75 (Total £67.75) 
FAL PHASE SO Mklf AMPLIFIER SOW FAL PHASE 100 AMPLIFIER "OOW 
Solid state 4 Separately controlled inputs. Plus master vpl. control. Ind. Bass and Treble Controls. Protective circuit to guard against damage from accidental shorts. Output for Speaker/s 3*30 ohms. Size 17" x 7' X W 200-250V. A.C. maTn; I.H.F.M. Output rating. Or deposit £6 & £9 monthly pay- A-J Jv zhents £3-50. Total £37-50. Carr. 65p 

Solid State. 4 Separately controlled inputs Plus master volume control. Ind. Bass and Treble Controls. Output for speaker/s 3*30 ohms. Protective circuit to guard against damage from accidental shorts. I.H.F.M. Output rating. (A\ OC Or deposit £12 & 9 monthly pay- J 
meats £6-25. Total £68-25. Carr. 75p Send S.A.E. for leaflets. 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are R.M.S. continuous. 2 High flux ceramic magnets. Heavy cast 

'POP' 100    
18" 100 Watt 14,000 gauss 8/1512 

£22.05 Dep: £6 and 9 monthly Dep. £3.30 and 9 payments £2'10 montMy payments, (Total £24-90) £1,80 (Total £15). FOR BASS GUITAR, ELECT. ORGAN, ETC. 

'POP' 60 
15" 60 Watt 14,000 gauss 8/15(2 
£12.90 

'POP' 50 
12" 50 Watt 13,000 gauss 150 £10.50 

Dep £3 and 9 monthly pay- ments £1.15 (Total £12.85) Pair suitable all purposes 

FANE 
LOUDSPEAKERS 
'POP' 25/2 

12in. 25 WATT 
Dual Cone 15 Q (for uses other than Bass Guitar or Electronic Organ). 

£6.75 Sr 
or Dep. £1 and 9 mthly payments 75p (Total £7.75). 

P. 

R.S.C A10 30 WATT ULTRA LINEAR 
HI.PI AMfr IPfPR Highly sensitive. Push-Pull high ill n «l I r L.I n td outpat. Hum level—70dB. Response 
±SdB 30-20,000 c/s. All high grade components. Valves EP86, BP8(L ECC83, 807, 807, QZS4. Separate Bass and Treble Controls. Sensitivity 36 millivolts. For High Impedance microphones. For Clubs, Schools, Theatres. Dance Halls Outdoor Functions, etc. For Electronic Organ, Guitar, String Bass, etc. Grain, Kadio or Tape. Two -eparate inputs with vol. controls permit such as "mike" and Pick-up etc. to be used for mixing purposes, 200-250 v. 50 c/a A.C mams. For 3 and 15 ohrn speakers. Com- / I C "7C .-i„., in* i. j:., —... — ) :—. n, • .. . . It I f J plet.e Kit of parts with wiring diagram and instructions. Twin-handled perforated cover £1.75 Or factory built with EL34 output valves and 12 months' guarantee for £19.76 

TERMS: Deposit £4 and 9 monthly payments of £2-10 (Total 
Carr. 65 p ■90). Send S.A.E. for leaflet. 

RSC TRANSFORMERS, L.F. CHOKES & RECTIFIERS 
FULLY GUARANTEED. Impregnated and Interleaved where necessary 
Primaries 200-25Ov. 50c/s. Screened MIDGET CLAMPED TYPE 2f X2f x2iin. 250v., 60mA, 6.3v. 2a    90 250-0-250V., 60mA 6.3v 2a  95 FULLY SHROUDED UPRIGHT MOUNTING 250-0-260v. 60mA, 6.3v. 2a., 0-5-6.3v. 2a. £1.2 250-0-250v. 100mA, 6.3v. 4a., 0-6-6.3v. 3a. £1.9 300-0-3e0v. 100mA, 6.3v. 4a., 0-5-6.3v. Sa. £1.9 300-0-300v. 130mA, 6.3v. 4a., c.t., 6.3v. la. For Mnllard 510 Amplifier  £2.4 350-0-350v. 300mA, 6.3v. 4a., 0.5-6.8v. Sa. £1,9 850-0-350v. 130mA, 6.3v. 4a., 0-5-6.3v. 3a. £2.4' 425-0-425v. 200mA, 6.3v. 4a., c.t., 5v, 3a. £4.4! 425-0-425V. 200mA, 6.3v. 4a., 6.3v. Sa., 5v. 3a    £4.61 450-0-450v. 250mA, 6.3v. 4a., c.t., 5v. 3a. £4.91 TOP SHROUDED DROP-THRO' TYPE 260-0-250v. 70mA, 6.3v. 2a., 0-5-6.3v. 2a. £1.2' 250-0-250V. 100mA. 6,3v. 3.Sa  £1.4! 250-0-250v. 100mA, 6.3v. 2a., 6.3v. la. .. £1.4, 3o0-0-36{}v, 80mA, 6.3v. 2a., 0-5-6.3v. 2a. £1.5' 250-0-250v. lOOinA, 6.3v. 4a., 0-5-6.3v. 3a. £1.9! 300-0-300v. 100mA, 6.3y, 4a,, 0-5-6.3v. 3a. fl.9! 300-0-300v. 130raA, 6.3v. 4a., 0-5-6.3v. la. Suitable for Mullard 510 Amplifier .... £2.3i 350-0-350v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. £1.9! 350-0-350v, 150mA, 6.3v. 4a., 0-5-6.3v. Sa. £2.31 

FILAMENT or TRANSISTOR POWER PACK Types 6.3y. 1.5a. 45p; 6.3v. 2a. 49p.; 6.3v. 3a. 69p; 6.3v. 6a. £1.15; 12v. la. 50p; 12v. 3a. or 24v. 1.5a f I.20;0.9-18t. 1 in. 99p; 0-12-25-42v. 2a. £1.60 CHARGER TRANSFORMERS 0-9-15v. Ha. 06p; 2ia. 99p; 3a. £1.10; 5a. £1.30; 6a. £1.49; 8a. £1.85 AUTO (Step UP/step DOWN) TRANSFORMERS 0-110/120v. 200-230-250v., 50-80 watts 99p; 150 watts, £1.70 250 watts £2.49; 500 watts £5.25. OUTPUT TRANSFORMERS Standard Pentode 5,000 Q or 7,000 QtoZ£i 45p Push-Pull 8 watts EL84 to 3 O or 15 .. 75p Push-Pull 10 watts 6V6, ECL86 to 3, 5, 8 or 15 Q  £1.25 Push-Pull EL84 to 3 or 15 Q10-12 watts .. £1.20 Push-Pull Ultra Linear for Mullard 510, etc. £1,99 Push-Pull 15-18 watts, sectionally wound 6L6, KT66, etc., for 3 or 15 Q £1.80 Push-Pull 20 watt high quality sectionally wound EL34,6L6, KT66 etc. to 3 or 15 O £2.99 SMOOTHING CHOKES 160mA, 7-10H. 250 Q 65p; 100mA, 10H, 200 O 55p; 80mA, 10H, 350 Q 45p; 60mA, 10H, 400 Q 26p. 
SELENIUM RECTIPIEES F. W. (Bridged) All 6/12v. D.C. outpat. Max. A.C. input 18v. la. 25p. 2a. 35p. 3a. 50p. 4a. 65p. 6a. 80p. 

s 



Introducim ?r.SJ. Mkiil SUPER 30 HI-FI STEREO AMPUFIiR " ^ satim silver METAL FACIA with black letter- 
A COMPLETELY NEW DESIGN 
FURTHER IMPROVED IN BOTH 
APPEARANCE and PERFORM- 
ANCE. REPRESENTING VALUE 
FAR HIGHER THAN THE 
PRICES SUGGEST. Only high grade components by leading manufacturers. COMPLETE KIT OF PARTS 

Or FACTORY BUILT with 12 months guarantee £33 .TC Dep. £5*75 and 9 monthly payments £3-50 (Total £37*25) Or FACTORY BUILT in cabinet as illustrated £36*75 Dep. £6 and 9 monthly payments £3*86 {Total £40*74) 
PRINTED CIRCUITRY, TWENTY SILICON TRANSISTORS. FOUR DIODES, FOUR RECTIFIERS. TECHNICAL DETAILS (Applying to each channel where appropriate) CONTROLS: PUSH-BUTTON SELECTOR (1) Disc (2) Rad io (3) Tape (4) Mono L (5) Mono R (6) SPEAKER DIS. (7) Mains oh/off. Bass, Treble, and Balance. Plus Ceramic,Mag P.U . Switch. 

ic SATIN SILVER METAL FACIA with black letter- ing. Black edged knobs with bright silver centres. ic PUSH-BUTTON SELECTOR SWITCHING 
* JACK 'sOCKET^'oR HEADPHONE CONN EC. ★ CABINETED MODEL VENEERED IN SATIN TEAK. SUITABLE FOR ANY MODERN PICK- UP CARTRIDGE CERAMIC or MAGNETIC, REGARDLESS OF PRICE. WE RECOMMEND USE WITH THE BEST ANCILLARY EQUIPMENT THAT CAN BE AFFORDED. 

OUTPUT: 15 watts R.M.S. (Continuous) into 8 ohms. 10 watts R.M.S. (Continuous) into 15 obms HUM & NOISE —75dB Min. Vol. -65dB Full Vol. P X FREQUENCY RESPONSE:—3dB Hz to 70KHz 01%at 1000 Hz 10 Watts TREBLE CONTROL:+16dB to-12dB at 14KHz ^ KQun BASS CONTROL: +17dB to -16dB at 40Hz CROSS TALK-SSdB SENSITIVITIES: Disc Mag. 2-5mV. Ceramic 35mV. Radio 120mV. Tape 120mV. REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio. (3) Tape Amp. Plus pair for tape recorder signal take off and 2 pairs for speaker connections. Bass, Treble, and Balance-Plus Ceramic,Mag P.U. Switch. conneciions. _ , _ M _ ,mm l I ■ 

Matching as recommended for optimum performance. Send S. A.E for coloured brochure showing other money-saving offers. 
Package prices apply providing all individual units are purchased from any branch within 3 months. See leaflet. 

l our fully wired units ready to 'plug in.' ic SUPER 30 AMPLIFIER (15 + 15 watt) in veneered housing 
it GARRARD SP25 MKIII Turntable on Plinth with cover 
it GOLDRING CS90 Ceramic Pick up Car- tridge with diamond stylus — —-* 
it PAIR OF STAN WAY II Speaker Units Special Total Price Can-. £l-50 
it Super 30 Amplifier (15 + 15 watt) in veneered housing 
it Goldring GL69 II Transcription Turntable on Plinth as illustrated 
it Goldring Magnetic P.U. Cartridge, ■+■ Pair of Stan way II speaker units Special To

c^r ^5® '7. TERMS AVAILABLE ON ALL PACKAGE OFFERS 

it rA12 AMPL1HER 6*5 +6'5 watt in veneered housing 
it GARRARD SP25 MK III Player unit on Plinth it GOLDRING CS90 Ceramic P.U. Cartridge with diamond stylus 
it PAIR OF DORCHESTER Loudspeaker^ Units £58 

Stanway 11 
ATTRACTIVE TEAK or AFRORMOSIA 
VENEERED CABINETS and PLINTHS 

Special Total Price Garr. £1-25 
Or Deposit £7*15 and 9 monthly payments £6-35 (Total £64-30). Trans. Plastic Cover £3-15 extra. 
Package as above but with Gatiard 3000 Auto- changer and Sonotone 9TA Ceramic Cart- ridge in lieu of SP25 £51 *75 and CS90 ' Or Deposit £6 and 9 monthly payments £5*70 (Total £57*30) Trans. Plastic cover £3*15 extra. 

SPEAKER SYSTEM 
£22 

'YORK' HIGH-FIDELITY 
it Moderate size only 25 X14 X lOin. COMPLETE it Response 30-20,000 c.p.s. KIT Impedance 15 ohms Carr. 63p ★ Performance comparable with units costing considerably more. Consists of (1) 12in. 15 watt Bass unit with cast chassis, Roll rubber cone surround for ultra low resonance, and ceramic magnet. (2) 3-way quarter section series cross-over system (3) 8 X Sin. high flux middle range speaker. (4) High efficiency tweeter, (5) Appropriate quantity acoustic damping material. (6) Handsome leak veneered cabinet. (7) Circuit and full instructions. Terms: Dep. £4-50 and 9 monthly payments £2-25 (Total £24-75).  . .,-r- DEMONSTRATIONS AT ALL BRANCHES 

RSC G66 6+6 WATT high quality STEREO AMPLIFIER 
Individual Ganged controls: Bass, Treble, Volume and Balance. Printed circuit construction employing 10 Iransistors plus Diodes. Output rating I.H.F.M. Suitable for Crystal Pick-ups, etc., and for loudspeaker output impedances of 3 to 15 ohms. For standard 200—•250v A.C. 
mains operation. Attractive silver finished metal facia plate & matching control knobs. Complete KIT of PARTS INCLUDING FULLY WIRED PRINTED CIRCUIT and comprehensive wiring £0*00 diagram and instructions ' Or FACTORY BUILT IN TEAK £J2.50 

HIGH FIDELITY LOUDSPEAKER UNITSj 
Cabinets latest style Satin Teak yeneer. Acoustically lined or filled acoustic damping. Ported where appropriate. Credit terms avauable. 
DORCHESTER (Illustrated) Size 16 x 11X 9in. appr. Range 45-15.0001 
c.p.s. Rating 8-10 watts. Fitted High flux 13 X Sin. £0 '45 rw Dual Cone speaker. Imp. 3 or 15 ohms. * p' 
STANWAY II Site 20 x lOJ x Hin. approx. Rating SO watts. Inc. 
13 X Sin. speaker with highly flexible cone surround, iong throw voice coil and line magnet. High flux tweeter. Handsome Scandinavian desnm cabinet. Range 35-20,000 c.p.s. Imp. 15 ohms. Gives smooth £|7,85 realistic sound output. See (package offers) for illustration 

VENEERED CABINET as illustrated carr 40p, 

R.S.C. TAI2 MKIII 6*5 + 6*5 WATT STEREO AMPLIFIER FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH FIDELITY OUTPUT OF 6.5 WATTS PER CHANNEL Designed for optimum performance with any crystal or ceramic Gram. P.U. cartridge. Radio tuner, Tape recorder etc. -ft 3 separate switched input sockets on each chatmel it Separate Bass and Treble controls -ft Slide Switch for mono use -ft Speaker Out- put 3-15 ohms -ft For 200-250v. A.C. mains -ft Fre- quency Kesponse 20-20,000 c.p.s. — 2dB it iiarmonic . ,. ... etwir /ox Distortion 0.3% at 1,000 c.p.s. Hum and Noiac - 70dB * S'-n-ntiVities (1) 50mv U J 400mV (3) 100mV. Output rating I.H.F.M. ★Handsome finish Faceplate & kmds. COMPLETE KIT OF PARTS WITH PULL WIRING DIAGRAMS & INSTRUCTIUWS. Factory built with 12 months guarantee £19*50 or Deposit £3 and £|5*50 ^a'rr' 
9 mthly pymts £2*05 (Total £21*46). Or in Teak veneer housing 
£23 Dfn. £3 X- ft mthlv pavments €2-55 (Total £25*95). Semi S.A.K. for leaflet 

40p. 

AUDIOTRINE A55 HIGH QUALITY STERiO SYSTEM 
5 + 5 WATT OUTPUT 
GARRARD 5200 Changer with low mass pick-up 
arm and Stereo Cartridge. CONTROLS: TREBLE. BASS, VOLUME, STEREO, BALANCE. 
Operation on 200 - 250v. 
A.C. mains. 
Output rating. I.H.F.M 

A REALLY 

]{ incorporating high flux 8 x 5 ins. speaker. Size approx. 13x7^x8J ins. 
Price complete Xr A O ONLY Carr. £1*25 

Luxurious Teak Veneer Finished Cabinets. Transparent Terms: Deposit £5*50 and 9 plastic (tinted) cover included for main unit. Silver monthly payments £4 5U  „  finished facia plate and matching control knobs. (Total £46.) 
SURPRISING STANDARD OF QUALITY IS OBTAINABLE FROM THIS COMPACT LOW PRICED SYSTEM 

LOW DEPOSIT 
CREDIT TERMS 
AVAILABLE ON PURCHASES OVER 
£8 {KITS OF PARTS EXCEPTED) 

INTEREST CHARGES 

REFUNDED 
ON CREDIT SALES SETTLED IN 3 MONTHS 

PARTRIDGE "JOYSTICK" SHORT WAVE 
BRADFORD 10 North Parade. (Half-day Wed.) Tel, 25349 
BLACKPOOL ^Agent^ 0' & C* E)ect:ron'cs» 227 Church 
BIRMINGHAM 30'31 ^ 
DERBY ^ Osmaston Rd., The Spot (Half-day WedT Td. 
DARLINGTON i 8 Prlestgate (Half-day Wed.) Tel. 68043 
EDINBURGH 133 Leith St. (Half-day Wed.) Tel. 556 5766 
GLASGOW 326 Argyle St. (Half-day Tues.) Tel. CITy 4158 
HULL 91 Paragon Street (Half-day Thursday) Td. 20505 

AERIALS AND TUNERS AT ALL BRANCHES (SAL for full list) 
32 High Street (Half-day Thurs.) Td. 56420 LEICESTER 

RSC 5-7 County(Mecca) Arcade, Brisgate jglj'] LEEDS 
i HI-FI CENTRES LTD. J 73 D!"e St-(HalWiy Wed-) ^ "TSTS LIVERPOOL 

MAIL ORDERS TO: Audio House, 238 Edgware Road, W2 (Half-day ThursO ^eL LONDON 
TermH

S
ecn.TS.%lacnS'.feeeNO

S,C3;0.D, 80A Oidham S.reet (HaMay^Wed.) MANCHESTER 
i« Newport Rd. (Half-day Wed) MIDDLESBROUGH supplied. S.A.E. please with enquiries s.r.., (Oop Fenwfeks ucwrMTI f WON Brand... open all day Sats. HtWCASIU TYN6 

MA!;.- ORDERS MUST NOT 13 Exchanee street (Castle Market Bldgs.) JJ|gp[:|E|_0 BE SENT TO SHOPS (Half-Jay Thursday) Tel. M7IE 
§ 



R+TV 

M&lVCflMPKNISlActoiilLti 
21c HIGH STREET, ACTON, LONDON, W.3. 6NG 

323 EOGWARE ROAD, LONDON, W.2. 
ALL MAIL ORDERS TO OUR ACTON BRANCH 

Terms C.W.O. AH enquires S.A.E. 
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This superb stereo system is a real price break through. It comprises the 
VISCOUNT F.E.T. Mk I amplifier on which fuli details are given below, the famous 
Garrard SP 25 Mk III (including teak veneer base and transparent cover) with dia- 
mond cartridge or 2025 TC and the very successful DUO type 2 speakers. 
Measuring ITjin x lOJin x 6Jin, the Duo type 2 speakers are teak finished with 
matching Vynair grills. They incorporate a 3 ohm. 13in x Sin drive unit and 
Parasitic tweeter. Max. power handling 10 watts. Price £13-50 per pair plus 
p. &p. £1-50. 
Complete stereo system £43 plus £2-50 p. & p. or with Hk II 
Amplifier and Magnetic Cartridge £48 & £2-50 p. & p. 

F.E.T. Mkl £14.25 - 50p. p.&p. High fidelity transistor stereo amplifier empioyins field eftect transistors. With this feature and accompanying guaranteed specifications beiow, the Viscount F.E.T. vastly surpasses amplifiers costing far more. 
Specification—Output per channel 10 wafts 
r.m.s. into 3 ohms Frequency bandwidth 
20 Hz to 20 kHz -- Tcib at 1 watt. Total 
distortion at 1 kHz at 9 watts 0.5% input 
sensitivities CER, P.U. 100mV into 3 meg 
ohms. Tuner 100mV into 100K ohms. Tape 
lOOmV into 100K ohms. Overload Factor 
Better than 26db. 

The £25 

Stereo system 

Signal to noise ratio—70db on ail inputs 
{with voi. max). Controls—6 position selec- 
tor switch (3 pos. stereo and 3 pos. mono). 
Separate volume controls for left and right 
channels. Bass ± t4db at 60 Hz. Treble 
(with D.P.S. on off) ± 12 db at 10 KHz. 
Tape recording output sockets on each 
channel. Size 12iin. 6in, 2fin. in simulated 
teak case. BUILT i. TESTED. 

Hkll (MAG P.U.) £15.75 plus SOp. p. & p. 
Specification same as Mk, 1, but with the 
following inputs. Mag, P.U. CER. P.U. 
Tuner. Spec, on Mag. P.U. 3mV at 1 kHz 
input impedance 47K. Fully equalised to 
within ±1db RIAA. Signal to noise ratio— 
65db (voi. max). 

per 

The Duetto Is a good quality stereo 
amplifier, attractively styled and 
finished. It gives superb reproduction 
previously associated with amplifiers 
costing far more, 
SPECIFICATION- 
R.M.S. power output 3 watts 
channel into 10 ohms speakers. 
INPUT SENSITIVITY. Suitable for- 
medium o; high output crystal cart- 
ridges and tuners. Cross-talk better 
than 30dB at 1Kc/s, 
CONTROLS: 4-position. selector 
switch (2 pos. mono and 2 pos stereo) 
dual ganged volume control. 
12 
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TONE CONTROL Treble lift and cut 
Separate on off switch. A preset 
balance control. 

Duetto integrated transistor stereo Amp. 
Garrard Changer from 
Cover and teak finish piinth 
Duo Type i speakers (see opp. page) 
The above items purchased.together 

£9.50 SOp 
£7.97 50p 
£4.75 SOp 
£4.20 SOp 

£25.00 £2.00 



SOUND 50 

50 WATT AMPLIFIER & SPEAKER SYSTEM 

■ 

m 

The Sound Fifty valve amplifier and speakers are sturdily 
constructed with smart housings and thoroughly tested 
electronics. They are designed to last—to withstand the 
knocks and bumps of lite on the road. Built for the sma ll 
and medium sized gig, they are easy to handle and quick 
to set up and can be relied upon to come over with all 
the quality and power you need. 
Output Power; 45 watts R.M.S. (Sine wave drive). Frequency respunss: — 3dB points 30Hz at ISKHz. Totai ilistortion; less than 2% at rated output. Signal to noise ratio: better than 60dB. ., _ Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: ± 13dB at 60Hz. Treble Control Range; ± i2dB at 10 KHz. Inputs; 4 inputs at 5mV into 470K. Each pair of inputs controlled by separate volume control. 2 inputs at 200mV into 470K. . To protect the output valves, the incorporated fail safe circuit will enable the amplifier to be used at half power. , SPEAKERS! Size 20" x 20" x 10" incorporating Baker s 12 heavy 
duty 25 watt high flux, quality loudspeaker with cast frame. Cabinets attractively finished in two tone colour scheme—Black and grey, 

COMPLETE SYSTEM -PR 0^4 
Sound 50 amp and 2 speakers Am p. & p. 
or available separately. 
Amplifier £28.50 plus £1.50 P. & P. 
Speakers £12.50 each plus £1.75 P. & P.   

The ELEGANT SEVEN MK. Ill 
(350m W Output) 
7 transistor fuliy-tunable M.W.—L.W. superhet portable. Set of parts. Complete with all com- ponents, including ready etched and drilled printed circuit board—back printed for foolproof construction. 
MAINS POWER PACK KIT : 47p extra. 
Price £5.25 plus 50p. P. & P. 
Circuit Up FREE WITH PARTS. 
The 
DORSET 
(600m W Output) 

Price £5.25 
plus EOp P. & P. Circuit 13p FREE WITH PARTS 

7-transistor fully tunable M.W.—L.W. super- 
het portable—with baby alarm facility. Set of parts. The latest modulised and pre-alignment techniques makes this simple to build. Sizes ; 12 x 8 x 3in. 
MAINS POWER PACK KIT : 47p extra. 

THE RELIANT Mk Mi 
SOLID-STATE GENERAL PURPOSE AMPLIFIER 

in simulated teak case £7.25 plus P. & P. 50p 
SPECIFICATIONS 
Output ± 10 watts. Output impedance—3 io 4 ohms. Inputs 1. -xtal mic lOmV Tone Controls—Treble control range ± 12dB at 10KHZ. 2. -gram/radio 230mV. Bass control range ± 13dB at 100Hz. Frequency Response—(with tone controls central) Minus 3dB points at 20Hz and 40KHz. Signal to Noise Ratio—better than -60dB. Transistors—4 silicon Planar type and 3 Germanium type. Mains input—220/250V. A.C. Size of chassis—lOiin. x 4Jm. x 2iin. For use 
with Std. or L.P. records, musical instruments, all makes of pick-ups and mikes. Built and tested. 

THE DUO SPEAKER SYSTEM 
Similar in design to those on the previous page the 2-way-speaker system is beautifully finished in polished teak veneer. It is ideal for wall or shelf mounting either upright or horizontally. 
Type 1 SPECIFICATION . Impedance 8 or 10 ohms (please state requirement). It incorporates high flux 7in. x 3-im. speaker and 2iin. speaker. Teak finish Uim. 
x 6in. x 5*in. £4.20 each. 50p P. & P. 

LIQUIDATED STOCK 

IM1II 

TOURISTE MK3 

CAR RADIO 
ALL TRANSISTOR 
Beautifully designed to blend with the interiors 
of all cars. Permeability tuning and long wave 
loading coils ensure excellent tracking, sensi- 
tivity and selectivity on both wave bands. R.F. 
sensitivity at 1 MHz is better than 8 micro volts. 
Power output into 3 ohm speaker is 3 watts. 
Originally sold completely builtfor£15.4.6(£15.23) 
Pre-aligned I.F. module and tuner together with 
comprehensive instructions guarantees success 
first time. 12 volts negative or positive earth. 
Size Tin x 2in x 4iin deep. 

See top of previous page for address 

SET OF PARTS 

£6.30 I 
plus P. & P. 50p. j 
Circuit diagram 13d. Free with parts 1 
Speaker, baffle and fixing kit 
£1.25 extra plus 25p. p. & p. 
Postage free when ordered with 
parts. 
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NEW FROM IRS 

This money saving STEREO 8 + 8 AMPLIFIER 
in a new PRE-ASSEMBLED MODULAR PRESENTATION 

01 

A new conception in modular assembly which makes construction 
even easier than ever and results even better. Two pre-amp and two power amp modules, factory built, tested and guaranteed by a world famous maker come to you ready mounted with mains power unit on chassis forming part of the attractive TRS cabinet which simply need wiring for immediate use. A generous 8 watt RMS output per channel into 3-5 ohms is assured. Cabinet with aluminium front, charcoal grey top and wood sides I2in x8^in x2Jin. 

COMPONENTS CORNER 
VYN AIR speaker and cabinet covering by iCl. Send 5p for samples—refundable on purchase. Il^p per sq. ft. £!-38 per yd. 48in wide. 
BONDACOUST speaker wadding I in thick, 
18in wide per yard 42??. 
VEROBOARD in ail latest sizes and forms, inc. 2i»nx3Jin, I6p; 2iinx5»n or 3|mx3|in, 23p; 3Jinx5in, 26p; I7inx3fin, 75p. 
VOLUME CONTROLS. Long spindles all values SKohms to 2meg., log or lin., less switch I7|p; with switch 25p. 
Twin ganged stereo, 5K to 2meg. less switch, 48p; with switch I00K to 2meg. 52p. 
STEREO BALANCE CONTROLS. Log/ Anti-log 5K, I0K, i. I or 2meg., 55p. 
RESISTORS, CAPACITORS, WIRE, etc., etc. 

50 Hz- • Frequency resp.: !6kHz ±3dB. • Input: UOmV per radio 240mV. • Output: 8W per channel. RMS into 3-5Q. Slightly less per8-l5Q speakers. • Record and playbackfacilities Bass/Treble/Volume/Balance ^FHw^/On-off controls. Ext p^Sa^to-iastalL^^ 

P.U.. 

MORE AMPLIFIERS FROM TRS 
MOLURD VALVES AMPLIFIERS 

5-10 basic kit (mono) £ 10 -99. Carr. 28p. 2 valve mono pre-amp basic kit for above £7-65. Carr. 28p. 10-10 stereo amplifier kit £I8'99. Carr. 63|x> 
iRTsirTmrTimir^lmiFiER 

A ruggedly built unit in ventilated steel case with carrying handles: size I2inx Sin X Sin. Two input channels mixable (!0rr>V and ISOmV) bass and treble controls. EL. 34'$ output (mono) in push-pull, with fixed bias. Excellent for P.A., musical group work, etc. Brand new and guaranteed £30. Carriage 75p. 

Complete kit assembled ready to wire up with mains lead and instructions. Unsurpassed value at only 

£17-50 
Carriage and packing 380 in U.K. 

FOR YOUR STEREO 8+8 
OR OTHER HI-FI SYSTEMS 

PLINTH AND MOTOR ASSEMBLY comprising modern style teak finished plinth leut to take famous Garrard AT6 auto/single I playing unit wired for stereo, with hard 'smoke grey perspex lid, Plinth and AT6 less cartridge I*!) (Carr. and packing 53p). ^ 
SPECIAL CARTRIDGE OFFER TO 
PURCHASERS OF ABOVE ONLY 

Acos stereo 6P93-I (sapphire) £1-25. Sonotone 9TA/HC (diamond) £2. Various magnetic types from £3 50. 
TRS SPEAKER BARGAIN Ready now^—Speaker and cabinet assembly comprising 8" unit (4 ohms) and easy to put together flat-pack cabinet, ported and lined, size ISinx 12inx9in. £5*50 (carr. 40p). 

TRS 

RADIO COMPONENT SPECIALISTS 
70 BRIGST0CK ROAD, THORNTON HEATH, SURREY 
Tel. 01-654 2188 

Give us six months, 

and we'll turn your hobby 

into a career. 

You h^ve a hobby for a very 
good reason. It gives you a lot of 
pleasure. 

So if you can find a job that 
involves your hobby, chances are 
you'll enjoy your work more, and 
you'll do better work. 

Now GDI can help you find 
such a job. A job where you'll be 
responsible for the maintenance 
of a computer installation. A job 
that pays well too. If you're inter- 
ested in mechanics or electronics 
(without necessarily being a 

mathematical genius), have a 
clear, logical mind and a will to 
work, then we can train you to be 
a Computer Engineer inside six 
months. 
So give us a call. GDI. We're 
the Education Division of one 
of the world's largest computer 
manufacturers. And we have the 
experience to know if you can 
make it. A ten minute talk with us, 
and you could be on the way to 
spending the rest of your life with 
your hobby. 

Ring 

01-637 2171 

It's quicker and easier to phone, but if you 
prefer, send this coupon to; Control Data 
Institute, Wells House, 77 Wells Street, 
London, W;l. 
Please give me further information. 
Name   
Address 

Age Phone 5D1 

CONTROL DATA 
INSTITUTE 

CONTROL DATA 

between 9 a.m. and 9 p.m. and ask for Mr Parsons i  
The Education Division of one of the world's 

largest Computer manufacturers. 



Asfpsd ORION 
THE WORLD'S SMALLEST 
6 TRANSISTOR RADIO 

TWO WAVEBAND, 

Music, news, sport, wherever you are. Fully built and tested, ready for immedi- ate use. NO EXTRAS. This minute radio will play anywhere—anytime, beach, garden, park, home, office, school, etc. The super sensitive 6 transistor circuit is fully tuneable over both long and medium wavebands, with built-in ferrite rod aerial to provide excellent selection. The Orion operates from one tiny battery, either mercury or nickel cad- mium, for long life and economical run- ning cost. The output is via a crystal-type personal earphone, giving extreme clarity, which prevents disturbing other people when used in public parks, open spaces, etc. The small size of the Orion allows it to be carried easily in the pocket or handbag, and it is also supplied with an attractive presentation case. Complete with earpiece, battery and carrying case. Specification: Waveband coverage. Medium 525kc/s to l,605kc/s; Long I50kc/s to 308kc/s. Sensitivity; 35mV/m max. Selectivity (at —30kc/s detun- ing)-lOdB. Power consumption: 4mA max. Power source: I x 1.4V Mercury battery. Mallory type RM625 or equivalt 
COMPLETE WITH EARPIECE ONLY 
RECHARGEABLE BATTERY 
POCKET CARRYING CASE £1.48 

Post 
I8p 

'Spare battery I8p -post FREE with radio. 

GARRARD SP25 Mklll The SP 25 series record deck has proved to be e of the most popular of Its type in the rid. Styled in black and silver, this moder- ly priced three-speed unit complies with the Din 45-500 Hi-Fi performance standard. The tubular low resonance aluminium pick- ip arm is counter-balanced by a resiiiently nounted weight. Stylus force is adjusted by n optical-type knurled knob, finely calibrated from 0-5 grm. in steps of I grm. Bias compensation is set with a finger-tip adjustment, the scale being calibrated to correspond with the stylus force. The viscous damped cue control facilities raising and lowering the pick-up onto the track required without damage to either the record or stylus. The lOiin. aluminium turntable is driven by the well-proven Garrard 4-pole high and low voltage induction motor. Actual size including max. rear and ide overhang at pick-up arm 15 A in. wide x I2iin. front to rear x 22in. bove and 2Jin. below edge of unit plate. wi . SQMOTONE 
LASKY'S PRICE £12.50 Post 35p 9TA clrtrij,; £13.95 

EXCLUSIVE 
MODEL TM-I 1000 ohms/v 

MINI-TESTER The first of Lasky's new-look top value meters, the TM-I is a really tiny pocket multimeter providing "big" meter accuracyand performance. Precision movement calibrated to ± 3% of full scale. Click stop range selection switch. Beautifully designed and made impact resistant black case —with white and metallic red/green figuring. Ohms zero. • DC/V; 0-10-50-250-1,000 at IK/OPV. • AC/V; 0-10-50-250-1,000 at IK/OPV. • DC CURRENT: 0-lmA, iOOmA. • Resistance: 0-l50kQ. • Decibels: -jOdBto + 22dB. • Complete with tets leads, battery and instructions. 

TMI & 
TM5 

LASKY'S PRICE £1.95 Post I3p Size O 3}-in. >: 2 : li-m 
MODEL TM-S s.ooo ohms/v pocket multimeter Another new look pocket multimeter from Lasky's providing top qualit); and value. The "slimline" im- pact resistant case—size; Ai'm. x 2iin X liin, fitted with extra large ijin square meter. Readability is superior on all low ranges; making this an excellent instrument for servicing transistorised equipment. Recessed click stop selection switch. Ohms zero ad- just ment. Buff finish with crystal clear meter cover. • DC/V: 3-15-150-300-1,200 at 5K/OPV, • AC/V: 6-30-300-600 at 2 SK/OPV, • DC Current: 0~330mA, 0-300mA. • Resistance: 0-10kfi, 0-IMQ. • Decibels: - lOdB to +l6dB. • Complete with test leads, battery and initructions. 
LASKY'S PRICE £2.95 Post I3p 

■Jin on McOONALO professional 
Iflr ■OU SERIES F0UR SPEED SINGLE PLAY UNIT 

High-precision low-mass fully counterbalanced pick-up arm, heavy balanced turntable, simply operated controls, viscous cueing device, slide-in cartridge carrier, four pole motor. 
LASKY'S PRICE 

£12.50 
LASKY'S PRICE £15.75 

610 AUTOMATIC TURNTABLE 

LASKY'S PRICE £15.45 Post 35p 
WITH PLINTH AND COVER £18,75 Post 40p 
510 AUTOMATIC TURNTABLE 
Counterbalanced pick-up arm, pressed steel turntable, bias compensator, viscous curing and synchronous four pole motor, 
LASKY'S PRICE £13.45 Post 35p 
WITH PLINTH AND COVER £16.95 Post 40p 
310 AUTOMATIC TURNTABLE 
Low-mass square section pick-up arm, cue ; pressure indicator, slide-in cartridge carrier 
LASKY'S PRICE £9.95 Post 35p 
WITH PLINTH AND COVER £13.45 Post 40p 

BSR MCDONALD PACKAGES 
PACKAGE No. 1 BSR McDONALD 5I0 4 Speed Autochanger  £17.00 AUDIO DEVELOPMENT AD76K Magnetic Cartridge  £ 4.50 BSR Afrormosia Plinth with black mounting board  £ 5.00 BSR Smoked Perspex Dust Cover    £ 3.50 
Recommended retail price £30.00 
LASKY'S PRICE £26.00 Post 40p 
ADD £5.50 If Microseiki M2I00/E is preferred ADD £6.50 if Shure M44/5 is preferred 

PACKAGE No.2 
BSR McDONALD 310 4 Speed Autochanger  £14.00 AD76K-Magnetic Cartrid ge £ 4.50 BSR Afrormosia Plinth with black mounting board  £ 5.00 BSR Smoked Perspex Dust Cover £ 3.50 
Recommended retail price £27.00 
LASKY'S PRICE £23.50 Post 40p 
ADD 50p if BSR Ceramic Cartridge is preferred 

NOW AVAILABLE EXCLUSIVE 
LASKY-McDONALD 
plinth and cover 
available separately at £4.75 Post 25p 

S0UN SCAN WAFER TYPE ELECTRO DYNAMIC SPEAKER This revolutionary idea in sound reproduction functions in a similar manner to the cone loudspeaker system. In place of the conventional paper core is a flat, rigid plastic panel only a fraction of the depth of the equivalent cone structure. With a flat rectangular panel a larger piston area is also available thereby reducing the size compared with an equivalent cone loudspeaker. Power capacity: 20 watts (peak). Freq. range, 40Hz-201000 Hz. Input imp.: 8 ohms. Size: HJin X H-f+in x l-Fyin. 
— £5.75 each £|r 

Only I TV" THICK!! 
LASKY'S PRICE two Post 20p each 

707 EDCWARE ROAD. lONnom, W.2. Tel: 01 723 3271 152/3 FLEET STREET, lONDON, E.C.4 Tel: 01 353 2833 
33 TOfTENHAM.CT.RO. LONDON. WIP ORB. Tel; 01 6352605   Thu"-d"v ''""""J1"m S"""'1"* Ppl /Sn Oi.Rn ull di.v. 9a.m. Su.iit. Mt.iulitv >" Sulu.ili.y HIGH FIDELITY AUDIO CENTRE jLSJ 
.03 FLEET STREET. LONDON, E.C.4. Tel: 0. 353 5812 W,P 9RD-Td: 01 580 

ALL IVIAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELl STREET, TOWER HANILETS. LONDON, El 2BN Tel; OUgO 4821 

152/3 FLEET STREET, lONDON, E.C.4 Tel: 01 353 2833 F Oprti. .til (lav Thurtitljiy. aarly c lottm.j 1 p Siitur.lay 1* 
HIGH FIDELITY AUDIO CENTRE V 
42 45 TOnCNHANl CT RO. lONDON. WIP 9R0. Tel: 0T58 0 2573 

M 
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The Eagle Annual 

Sorry, no Dan Dare, Digby or P.O. 
49. Because this is the new Eagle 
annual catalogue. And it's packed with 
interesting things. Like the new TSA 151 
stereo amplifier: it'uses a new block 
construction silicon output device for 
absolute reliability. It's got low noise 
silicon transistors throughout.Its output 
is 15 Watts per channel. That's 15 Watts 
RMS, not an exaggerated figure for 
maximum music power. 

The price? A very reasonable £36. 
And for people who like to listen to 

stereo undisturbed,we've got the new SE 
100 headphones. 

Dual cone transducers are used 
throughout,an^ to keep the weight down, 
the independent volume controls are 

mounted on a separate unit with a pocket 
clip. £16 00. 

Every item in the annual has been 
specified or selected by Gerry Adler. Eagle 
is Gerry's baby, and he's very fussy about 
what goes out under the Eagle banner. He 
gets very twitchy at the thought of a duff 
diode. A bit like the Mekon in fact. 

But he does it for a reason. 
He believes that if the first Eagle 

product you buy is O.K., you'll come back 
for more. 

That's what's made Eagle a success. 

Ea^le Interiiailoiinl 
we don't stand still. 

Coptic Street, London WC1A1NR 
Tel; 01-636 0964 * 
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Which ever way you choose 

(BUILT OR KIT) LEWIS 

I4UDIO St si EMS 

Fine equip"16"1 

competitive1* pn«; MARTIN AUDIOKITS 
For the do-it-yourself enthusiast, the return of a 
great range of hi-fi modules 

You are going to enjoy 

better listening for 

less cost and greater reliability 

ready to play 
LEWIS AUDIO SYSTEMS comprise ready built equipment 
designed and built to advanced technical standards of efficiency 
and stylino. Their prices make true hi-fi available to a wider public 
than ever. Based on the excellent Lewis Audio SA. 55 stereo 
ampiifier in which FETS are used in the pre-amp to ensure better 
quality throughout, the range offers choice of free-standing ampli- 
fier with separate playing unit in plinth with plastic hard top or the Compact assembly in which the amplifier is built into the base of 
the plinth and motor assembly. Separate matched speakers are 
available for either system. Illustrated above is the Lewis S.55 Mk. M 
Compact System. 
LEWIS AUDIO SYSTEMS 
SA.55 STiREO AMPLIFIER—8 watts RMS output per ch. into 15 Ohm speakers Controls— Input selector/Voi/Bass/ Treble/Balance/ On-Off, Tape Record and replay facilities. DIN socket connec- tions. Modern teak finished cabinet. R.R.P £18-90 

PLINTHS WITH HARD TOPS & FITTED GARRARD UNITS 

Garrard SP.25 Mk. 1 

SC.55 Mk. II 'Compact' with Garrard 2025TC and SA.55 amplifier built into plinth R.R.P. £40-32 

LOUDSPEAKERS LS. 16 'Major'—13' x 8* three way system in American Walnut finished cabinet. 8 ohms R.R.P. £11-70 
LS.176' three way system in teak or Am. walnutfinish. 15or8 ohms R.R.P. £10-80 
LS.18 8' three way system in teak or Am. walnutfinish 15or 8 ohms. R.R.P. £12-60 

• TRADE ENQUIRIES WELCOME 
Coupon lu-ingrsi Information 

for the constructor 
MARTIN AUDIOKITS were first to make modular unit construc- 
tion available to ths hi-fi anthusiast keen to save by buiidina his 
own assembly. AUDIOKITS were first to feature "add-on-ability" 
by which a simple system couid be expanded to high performance 
stereo equipment by the addition of easily added on units. Many 
who built with MARTIN AUDIOKITS years ago continue to enjoy 
unsurpassed quality and reliability from them to this day. NOW YOU CAN BUY AUDIOKITS ACAIN to allow you to build « 
high fidelity system to your personal choice and which will satisfy 
completely on performance, simplicity of assembly, robustness and 
reliability. These units are beautifully engineered and solidly built 
for a lifetime of trouble-free service. You can start with mono and 
add on units to make stereo, or build with stereo throughout. 
TYPICAL MARTIN ASSEMBLIES 
1478E Five stage matched input selector unit; controls and pre-amp; power amp. (10 watts RMS into 15 ohms) powerfsuppfy; front escutcheon plate (mono) Total price £17.5« 1478SE Similar to above but for stereo. Total price £29-95 9748SE Stereo assembly for use with high grade ceramic and low power mag. pick-ups. Total price £32-95 AH units are obtainable separatefy. State pick-up when ordering- 

• EACH MARTIN AUDIOKIT MODULE IS COMPLETE IN ITSELF AND REQUIRES THE ADDITION OF NO FURTHER COMPONENTS TO IT. 
• ALL UNITS INDIVIDUALLY TESTED AND CHECKED BE- FORE LEAVING OUR FACTORY. 

Front escutcheon panel of assembly I458SE 

LOUIS & LEWIS (ELECTRONICS) LTD 

TO LOUIS & LEWIS (ELECTRONICS) LTD. 154 HIGH ST. 
BRENTFORD, MIDDX. MARTIN AUDIOKITS  
I am particularly interested in LEWIS AUDIO SYSTEMS   
Please send details, (post free) to: 
NAME 
ADDRESS 

154-155, HIGH STREET, BRENTFORD, MIDDLESEX 
Telephone 01 -5601161 PW.2 
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TOPIC OF THE MONTH 

★ components list! 

THE ready supply of components is, of course, the 
life-line of the radio constructor, even if in these 

days they are sometimes crammed together to form 
integrated circuits or grouped and encapsulated as 
modules. But despite the existence of a vast multitude of 
components, we still hear of people unhappy about not 
getting what they want from their local suppliers or via 
mail order. 

Undoubtedly, the supply position forms a different 
pattern these days; stocks of some items become exhausted 
quicker than they used to do; new versions appear as 
alternatives which are not always direct replacements. 
Years ago, a particular component would stay in a catalogue 
for a decade, but today's constructors cannot reiy on an 
item staying in stock for even a year. Very often it is a case 
of 'take it or leave it—while it's there!' 

Why, then, should this be so? Well, at the international 
London Electronic Component Show, opening at Olympia 
on May 18th, 358 . British component manufacturers will be 
displaying their wares; these companies representing an 
industry with annual sales of more than £190 miiiion. 
But despite this huge turnover, there is concern in the 
trade balance due to increasing imports of components. 
The exhibition wili be a showplace for these competitors, 
from the USA, France, Russia, Israel, Hungary, India, 
Japan, Yugoslavia and other countries. 

Components, then, are big business—big Internationa1 

business—and the competition is hot. To stay in the race 
demands investment, production and marketing of a very 
high level in the teeth of fiercely contesting rivals. Consider, 
then, this feverish background the next time you call in at 
your local dealer for a batch of 22k resistors, six 100 puffs 
and a couple of AF117's! 

For the facts of economic life today mean that to many 
component makers the home constructor either does not 
exist or is very small fry indeed. In fact, if if were not for 
manufacturers' spin-offs and end-of-run oddments we 
would be in a very sad state. So next time you fee! like 
complaining about components, be thankful that we are 
served as well as we are. Things couid be far worse. 

W. N. STEVENS—Editor 
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News... News... News... 
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Stereo from Teleion 

A new stereo amplifier with 26 
semiconductors and 18 silicon 
transistors has been launched by 
Teleton Electro (UK) Ltd. The 
new amplifier, known as the SAQ 
206, has an output power of 6 
watts continuous at 1% distor- 
tion and a frequency response of 
40-15,000Hz. It is equipped with 
inputs for magnetic and crystal 

Diary Dates 
Apr 19-23. Physics Exhibition, 

Alexandra Palace, London. 
Apr 30-31. Electromation Exhi- 

bition, Royal Station Hotel. 
Newcastle. 

Apr 20-23. Technicom '71 — Con- 
ference and Exhibition, Hotel 
Technical Communication for 
Industry and the Professions, 
Hotel Metropole, Brighton. 

Apr 23-23. Electromation Ex- 
hibition, Grand Hotel, West 
Hartlepool. 

Apr 23. Colloquium on Railway 
Automation (IEE), Savoy Place, 
London. 

pick-up plus tape playback. Out- 
put from speakers and head- 
phones is 8fl and the model is 
equipped with both scratch filter 
and loudness control. The ampli- 
fier has a brushed aluminium 
front and matt walnut cabinet. 
The SAQ 206 operates at 110/ 
240 volts, 50Hz. Retail price of 
the SAQ 206 is £32-SO. 

Briefly explained, this device con- 
sists of an electronic synthesiser 
which when placed between a 
mono programme source and a 
stereo amplifier will create a very 
realistic stereo effect from all 
forms of music. Whilst quality 
components are used throughout 
to give performance consistent 
with the most expensive high- 
fidelity equipment, the recom- 
mended retail price is just £10. 

The most obvious uses to which 
the simulator might be put are; 
between tuner and stereo ampli- 
fier for the effect of stereo radio 
from mono transmissions: be- 
tween a mono/stereo pickup and 
stereo amplifier to give simulated 
stereo with mono records; and 
between tape recorder and stereo 
amplifier to give the effect of 
stereo replay with tapes recorded 
on a mono machine. 

Whilst normal retailer outlets, 
will be used, in order to enable 
the customer to more easily 
obtain this product during the 
early stages of production the 
company's fullest attentions will 
be concentrated upon mail order 
sales (p&p 20p). Their broadsheet 
on this product is available on 
receipt of a stamped addressed 
envelope. Kampel Electronics 
Ltd., 99 Old Christchurch Road, 
Bournemouth BH1 1EP (Tel. 
Bournemouth 28998). 

Eton Computer 
Boys at Eton College, the famous 
English public school, are learn- 
ing the language and concepts 
of computers with the assistance 
of a Marconi-Elliott machine. A 
"903" computer is now in opera- 
tion at the school and pupils are 
using it to learn what computers 
are, what they do, and how one 
makes them do it. By operating 
the 903 themselves, the boys are 
picking up the 'jargon' of the 
computer world, gaining know- 
ledge of order and instruction 
codes and probing the intricacies 
of program writing. 

The 903 is also being used 
more directly as a functional 
'tool' by senior boys and mem- 
bers of the Eton staff to help 
them in the work that they are 
carrying out. For example, a 
teacher of Astronomy is using 
the processor to perform many 
of his more complex calcula- 
tions. 

Cassette Cleaner 

:
: . # ^ ♦ 

   

The Bib Division of Multicore 
Solders Limited, Hemel Hemp- 
stead, Hertfordshire, announce 
the introduction of their new 
Cassette Tape Head Cleaning 
Tape, suitable for all compact 
cassette type recorders and car 
playing units. 

The unit comprises a cassette 
tape container in which high 
quality cleaning tape has been 
incorporated to clean tape heads, 
capstan and pinch wheel. It is 
very simple to use, in the same 
manner as a tape cassette it is 
placed in the machine and 
operated in the play-back posi- 
tion, The whole operation takes 
only about a minute. A plastic 
container is provided in which to 
keep the cleaning tape cassette. 
This accessory retails at 10s. 7d,/ 
53p including p.t. and is available 
from leading Hi-Fi shops. 

The "S.S.S." 
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News... nbws... News... 

Mr. Fillmore 

. 

After a brief illness Mr. Leonard 
Walter Fillmore, Managing Direc- 
tor of Jackson Brothers (London) 
Limited died on the morning of 
Saturday, January 30th, aged 67. 
With his father and brother he- 
founded Jackson Brothers in the 
early twenties and pioneered the 
development of Variable Capaci- 
tors and associated Drive Mecha- 
nisms. His inventive genius led 
to many patents in Components 
for communications equipments 
over a span of nearly 50 years. 

During the war years he was 
very active on Ministry Stan- 
dardisation Panels. From then 
right up to the time of his death 
he worked on Panel T', the 
Variable Capacitor Standardisa- 
tion Panel of R.E.C.M.F. He was 
Chairman of Panel 'F' from Sep- 
tember 1951 to January 1965. On 
relinquishing the Chairmanship 
he continued as Vice Chairman. 
Thus for nearly 30 years he de- 
voted considerable time and 
energy to the Establishments of 
Standards both National and 
International for Variable Capaci- 
tors. His earlier work on the pro- 
duction of R.I.C. and R.C.S. Speci- 
fications has had great influence 
on the evolution of current Inter- 
national Specifications (I.E.C.). 

In recent years he was deeply 
involved in the preparation of 
detailed Common Standards 
under the present Burghard Sys- 
tem. His death is not only a great 
personal loss to his many friends 
but also to the entire Electronic 
Industry. 

Group One 
About a year ago, Home Radio 
(Components) Ltd., formed a buy- 
ing group with about 15 other 
dealers in the London area, which 
they provisionally called "Group 
One". Its primary object was to 
buy components at the best prices 
in reasonable quantities. There 
are several secondary aims such 
as exchange of surplus stock and 
information. 

In a letter to PRACTICAL 
WIRELESS, Mr. A, Sproxton, a 
Director of Home Radio, says, 
"To some extent this has been 
forced on us because we wished 
to buy certain items that whole- 
salers do not wish to handle and 
the manufacturers will only sell 
in quantities that are beyond the 
pocket of one dealer to buy. But I 
would like to stress the fact that 
this is not aimed at distributors 
or wholesalers (I for one have 
always believed that they do a 
useful job and earn their money) 
in fact any small wholesaler or 
manufacturer would be welcome 
to join. I feel sure that you will 
agree this is a desirable scheme 
as ultimately it means we can 
offer readers a greater range of 
goods at the lowest prices. Ini- 
tially we are going to limit it to 
about 20 dealers (not on account 
of any closed shop principle, but 
because we thought — quite 
wrongly — that we could not 
handle the administration of a 
larger number). Now we would 
like to offer membership to any 
Bona Fide trader in the U.K. and 
1 would be very grateful if you 
could make this generally known 
through your columns. At the 
moment there is no entrance fee 
or subscription, if anyone is in- 
terested please write to me. Home 
Radio (Components) Ltd., 234-240 
London Road, Mitcham, Surrey, 
CR4 3HD. 

ILK.-Flnlcmd 
The United Kingdom — Finnish 
trade deficit of over £72m appears 
to be set for a £10m reduction 
as a result of the British Trade 
Drive in Finland. Britain is now 
the third in the list of suppliers 
to Finland. 

Camera catch 
A camera which not only photo- 
graphs a traffic offence at the 
moment it happens, but also 
simultaneously records the time 
and the date on the same nega- 
tive, may soon be used by police 
forces in the U.K. 

It has been developed by a 
South African company and is 
already in use by the police in 
that country. 

Known as the Trafficam, the 
camera can be powered by either 
the car battery or the built-in 
power pack of eight Mallory Man- 
ganese Alkaline MnlSOO penlight 
size batteries for fully automatic 
instant use. 

Spanish appliances 
Fabrelec, one of Spain's biggest 
manufacturers of electrical ap- 
pliances, and Westinghouse Elec- 
tric Corporation, have signed 
patent licences, technical assis- 
tance agreements and trademark 
agreements for the manufacture 
of electrical appliances. 

Powerful 
The new range of seven zinc 
carbon batteries now being mar 
keted by Mallory Batteries for 
general electrical and radio 
appliances. These are in addition 
to the mercury and alkaline bat- 
teries marketed under the com- 
pany's Duracell brand name. Mal- 
lory Batteries Ltd., Gatwick Rd., 
Crawley, Sussex. 
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WITH many transistor portables, tuning is some- 
what sharp and possibly tricky, especially 
at the high-frequency end of the medium 

wave band. The receiver described here overcomes 
this by using "station focus"—a control which allows 
oscillator tuning to be shifted slightly, for easy and 
exact tuning of a signal. 

The circuit is shown in Fig. 1, and a ferrite rod 
aerial is used for normal reception. This gives 
sufficient signal strength from most transmissions 
likely to be required. For weaker signals, or during 
those times of day when reception is less good, a 
telescopic aerial can be extended. This is coupled to 
the tuned winding of the ferrite rod, LI, by the small 
capacitor CI. VC3 is an aerial circuit trimmer, 
allowing LI to be peaked for maximum possible 
efficiency on all frequencies, with the aerial closed 
or extended. 

Normal medium wave coverage is about 550- 
1600kHz. In the interests of easy switching, full long 
wave frequency coverage is not provided. However, 
switch SI places TCI and C2 across LI, and S2 
puts TC2 across the oscillator coil L3. This allows a 
narrow band around 200kHz to be tuned for BBC 
Radio 2 transmissions on this frequency. 

Trl is an OC170, followed by two double-tuned 
i.f.t.'s with AF117 transistors, and this combination 
gives good sensitivity and selectivity. The OA81 diode 
D1 used with i.f.t.3 provides automatic gain control 
bias in the usual way, through R9, and VR1 is the 
audio volume control. 

The driver stage Tr4, OC81D, and output pair 
Tr5/6, 2 x OC81, are straightforward and give ample 
volume. R18 is for negative feedback over these 
stages, while R16 is adjustable, so that base operating 
conditions for Tr5/6 can be set for best results. 

f:g- ? 

I TSi I: 
'■ ■, 

- im )C8>D 8||(jg 

hP it 

X Jl 
JT 

. U i rir „ S2-d 

r /-■ 
it 4 -jt 

ri m 
% \8i i 1& 

22 



Station volume focus , control 1? - 

J&r 
G8 

•C2 •-j C12 +|-* 

m 

•-1 R17 h* c« b. e- -b .c 

'SaSrv— L,..^c 

& 

General Construction 
The way in which the receiver is assembled is 

very convenient for wiring, testing and adjusting. 
The loudspeaker and all small components are on an 
8 x 6in. perspex panel. A 7 x 2in. flanged aluminium 
plate ("universal chassis" 
ready-formed side) is 
bolted to the top of this 
panel, and carries the vari- 
able capacitors, switch and 
volume control. A three- 
ply panel 8 x 3in. is 
secured with the bush 
nuts of these items, and 
projects about 'sin. over 
the wiring side of the 8 x 
6in. panel. At the bottom 
of the 8 x Bin. panel, a 
further piece of three-ply 
also 8 x 5in, is fixed with 
brackets. 

With this form of con- 
struction, the receiver will 
rest in any position, to 
insert and wire compo- 
nents and will stand 
vertically in a normal 
working position, without 
a cabinet. The bottom 
piece 8 x Sin. carries the 
battery. The controls are 
on the top, so the whole 
receiver can be lowered 
into the case which clears 
8 x 612 x Sin. inside and 
has apertures opposite the 
speaker. 

The 8 x Bin. panel is 

1sin. perspex, so that all 
components and connec- 
tions can be seen from 
either side. If this feature 
is not required, the re- 
ceiver can be built on a 
paxolin panel. 

Perspex is usually sup- 
plied covered on both 
sides with paper, which is 
left in place until cutting 
and drilling are finished. 
The panel is marked out 
to take components as in 
Fig. 2. A hein. drill was 
used for the wire ends of 
resistors, etc.,. and 18in. for 
bolts which hold the 
speaker, brackets, etc. 

Drilling positions for 
the i.f.t. pins can be found 
by pressing paper on pins, 
then locating the paper on 
the panel, and marking 
through with a sharply 
pointed tool. A central 
hole is necessary under 
i.f.t.l and i.f.t.2, to take a 
trimming tool. 

The speaker aperture is 
most readily cut with an 
adjustable washer or tank 

cutter, but can be made with a fine toothed saw. 
Check the holes against Fig. 3. Drilling is much 

easier before any components are mounted, but if 
any holes are missed, they can be drilled later. 
Drill the 7 x 2in. flanged plate and panel, so that 
they can be secured together with the two bolts 
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Fig. 2 (top) shows the 
layout of all compo- 
nents on the top of the 
perspex panel, Fig, 3 
(left) Indicates the inter- 
connecting wiring on 
the reverse side of the 
panel. 
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marked MC in Fig. 3. This plate is to the right in 
Fig. 2, to clear the extending aerial. 

Fig. 2 also shows the spacing for the variable 
capacitors the holes for which are most readily made 
with a punch. VC1 is held with three bolts which 
run into tapped holes in the front plate. These bolts 
must be very short, or washers must be added, 
so that the ends do not foul the moving or fixed 
plates of the capacitor. 

The ferrite rod and speaker are left off until last. 

Wiring Tips 
Place tags under the bolt heads and nuts of both 

bolts MC, Fig. 3. A 20 s.w.g. bare tinned copper wire 
is soldered from tag to tag, as shown, as positive 
or "earth" return and VC1/2 is connected to this 
circuit through the metal plate. Connect VC3 and 
VC4 to the adjacent tags this side, Fig. 2, and also 
X on VR1, and S3. 

All other wiring is carried out with 26 s.w.g. tinned 
copper wire, with 1mm. insulated sleeving. It is con- 
venient to use red for all "earth" or positive circuits, 
black for negative circuits, and some other colour 
for other connections. 

■ ■ mm 
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T ransistors 
These are best added after the resistors and 

capacitors. Fig. 2 shows the four leads of 1 ■ Tr2 
and Tr3, which are for emitter, base, shield and 
collector. 

Transistors Tf4, Tr5 and Tr6 have three leads, for 
emitter, base and collector, as shown in Fig. 2. If 
Tr4 is an OC81D and Tr5/6 are OCSl's, with leads 
in line, then a red spot indicates the collector. 

Shape the leads so that they are clear of each 
other, and will pass down through the correct holes. 
The transistors can be about ^in. clear of the panel, 
but leads should not be unnecessarily long in the 
i.f. stages. They are then soldered as in Fig. 3, and 
snipped off. 

Form the leads of Trl as in Fig. 2, and put 
sleeving on them before soldering. With Tr5 and Tr6. 
both emitter wires go through a single hole, to R17. 
Place D1 with its polarity as shown. 

Heat shunts are not generally required if the 
connections are soldered rapidly with a properly 
heated iron. The iron is removed immediately the 
joint is made. 

★ components list 

Compare this view of the completed receiver with Fig. 2 

I.F.T.'s 1 and 2 have slightly closer spacing between 
pins 1 and 2, and 5 and 6, as in Fig. 3 and must be 
inserted and wired this way. The cans of all i.f.t.'s 
are earthed. 

As a check, each component can be marked with 
coloured pencil on the diagrams as it is inserted 
and each connection can be similarly marked, as it 
is made. If this is done systematically, it is unlikely 
that anything will be omitted. 

Electrolytic capacitors must be inserted with the 
polarity as shown. Trimmers TCI and TC2 are of 
a type which can be secured with nuts (Fig. 3). 
The small trimmer TC3 can be soldered across VC4, 
or supported on a small bracket from the flange. 

The telescopic aerial is' fixed so that it can be 
drawn up through a hole in the top panel. Wire 
VR1 to MC, C9 and RIO as shown, and run red flex 
from the switch on this control, S3, soldering on a 
positive battery clip. The battery negative lead comes 
from R15. 

Connect a flexible lead from the slider of R16, to 
one end, as in Fig. 2. 

Resistors: 
R1 lOkil 
R2 2-7kn 
R3 Ikfi 
R4 68kQ 
R5 68011 
R6 22kU 

R7 
R8 
R9 
R1C 
R11 
R12 

4- 7 kfJ 
IkO 
szm 
2-2ka 
5600 
88kn 

R13 
R14 
R15 
R16 
R17 
R18 

22ka 
IkQ 
2-2kn 
1000* 
4-70 
eaokn 

All 4W 10% except R16 * Pre-set (Home Radio 
VR101) VR1/S3 5kQ pot. (log) with switch. 

Capacitors: 
C1 18pF 
C2 
C3 
C4 
C5 

06 
lOOOpF SM5% C7 
0 02//F C8 
001/tF C9 

0-04/<F 
0-04/xF 
0-02//F 
001/<F 

C11 100/iF 12V 
C12 50/iFSV 
C13 100//F12V 

10«F 6V C10 2ftf 6V 

VC1/VC2 208+176pF ganged (Jackson) 
VC0 75pF air-spaced variable, miniature 
VC4 2 to 4-5 pF air-spaced variable, minia- 

ture. 
TC1 1250pF pre-set (Home Radio VC29SA) 
TC2 4S0pF pre-set (Home Radio VC29R) 
TC3 60pF pre-set 

Semi-conductors: 
Tr1 OC170 Tr4 OC81D (orAC128) 
Tr2 AF117 Tr5 OC81 (orAC128) 
Tr3 AF117 Tr6 OC81 (orAC128) 

D1 OA81 
inductors; 

L1/L2 Ferrite rod aerial (M.W. only) (Denco FRA1) 
1FT' IFT18/465 (Denco) IFT2 IFT18/465 (Denco) 

IFT3 JFT14/465 (Denco) 
L3 Range 2T Red (Denco) 

Miscellaneous; »l ■ I <*111. w u o • 
Speaker, 3Jin 3 0. T1, Driver transformer (Home 
Radio TR64). T2, Output transformer (Home 
Radio TR65A). S1/S2, 2 pole 2 way switch. Tele- 
scopic aerial with bracket. Universal chassis 
member 7 x 2in. (Home Radio CU136). Knobs (5). 
Perspex (or paxolin) 8 x 6 x iin, Plywood 8 x 3in. 
(2 oft). "Radio Constructor" panel transfers. 

TO BE CONTINUED 
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TAKE 2® 

JULIAN ANDERSON 
A series of simple transistor projects, 
each using less than twenty components 
and costing less than one pound to build. 

IT is the aim of this page to give circuits and explain 
the operation of the simplest type of circuits 
and we are of course limited to £1 • 00 and 

twenty components and obviously this places certain 
restrictions on the quality of the finished articles. 
Nevertheless simplicity also leads to a lesser likeli- 
hood of mistakes and the circuits usually have a wide 
range of uses in many fields. This month's project 
fits into this category; it is an audio amplifier which 
may be used to boost the output of an earphone type 
radio, as a pickup amplifier or an intercom. It is 
extremely simple and, to my knowledge, has never 
been published before. 

THE CIRCUIT 
The secret of the simplicity of the circuit shown in 

Fig. 1 is the directly coupled Darlington Pair of tran- 
sistors, Trl and Tr2. This configuration, which is also 
known as a super-alpha pair, acts rather like a 
single transistor with very high gain, the base being 
represented by the base of Trl, the emitter by the 
emitter of Tr2 and the collector by the common col- 
lector connections. The gain of this combination is 
roughly equal to the products of the gains of the 
individual transistors. With the specified transistors 
the minimum gain should be no less than 8,000 
using the green version of the 2N2926 (highest gain 
grouping) or a maximum of over 20,000! 

With gains of this sort of order it's not surprising 
that few components are needed. 

If one looks upon a transistor as a resistor whose 
value between the emitter and collector alters, 
depending on the base bias applied, it can quickly 
be seen how the circuit operates—and why the gain 
is so high. Regarding the operation in this way, Trl 
becomes a variable bias resistor for Tr2 so that the 
higher the input signal, the greater the bias. 

The quiescent current through the transistor pair 
depends on the value of R1 and although the value 
shown—1 • 8Mli—worked well with several transistors 
used for Trl and Tr2, the value does depend on the 
gain of the pair and may have to be selected from a 
range between 680kll and 3'9MS1. 

The quiescent current through Tr2 is fairly high— 
20mA or so—and it is for this reason that we are 
using a BFY51 rather than a transistor with a lower 
current handling capacity. 

Cl, VR1 and C2 simply act as d.c. blocking 
capacitors and as a volume control. The input impe- 
dance of this type of circuit is high and this allows 
for the use of low value blocking capacitors in con- 
junction with a high value volume control—here a 
1M11 type is used. It is not recommended to sub- 
stitute an 8(1 or a 3fll speaker directly into the collec- 
tor circuit, though the use of a transformer with 
a ratio of about 5:1 would allow these to be used. 

No. 2i 

AUDIO AMPLIFIER 

SW1 

R1 
T8M 

15n 

9V 
Cl 

0*1 0-1 
Trl 

2N2926 C3 
100 VR1 

1M 
Tr2 

BFY51 

Fig. 1. The circuit of the "Take SO" Darlington pair audio amplifier' 

Input 

Tr2 

VR1 

1 

+ve Battery Loudspeaker 

' • vzy ^ 

Fig. 2, A suggested layout for the amplifier using a small tag-strip; 
the transistor lead connections are shown below, viewed from the 
lead ends. 

A suggested layout on a short tag-strip is shown in 
Fig. 2, though as the circuit is published as a general 
purpose type, it will normally be built as part of 
some other circuit. 

A PP9 battery should be sufficient for this circuit; 
the smaller PP3 type will be unable to supply the 
necessary current as the power output of the ampli- 
fier will be about 200mW. This output level is quite 
adequate for most uses. 

The final quality is surprisingly good and all-in-all 
the circuit will be found to be a very useful one. ■ 
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AUDIO AMPLIFIER 

HALVOR MODRSHEAD 

IT is difficult to fit the amplifier described in this 
article into any normal category. By the DIN 
specification it is probably Hi-Fi but by current 

accepted standards of Hi-Fi it leaves a little to be 
desired. 

The ten watt output is far higher than normal 
record player amplifiers, yet is well below the usual 
25W which now seems to be the lowest power accept- 
able. 

It is neither as cheap to build as the amplifiers 
featured in "Take 20" but neither does the cost 
approach that of commercial amplifiers. So this am- 
plifier is in the "Mid-Fi" field. The quality is good— 
laboratory tests show a flat output from 40Hz to 
20kHz with harmonic distortion below 1% at 1kHz at 
5W output. This distortion level is high by prevalent 
standards but since the human ear cannot distinguish 
even 2% of harmonic distortion, it hardly matters. 

The cost of the project is low. The amplifier by 
itself should be rather less than £5 and the cost 
of the separate power supply will probably add 
another £3—these prices do not, of course, include 
the loudspeakers. 

The circuit and the construction details cover a 
mono version but naturally when doubled up, using 
dual pots for the volume and tone controls, and 
fitted with a balance control, it would be perfectly 
satisfactory for stereo. 

Since the amplifier as described does have limita- 
tions in performance, it is not intended for use with 
expensive magnetic pickups and it is assumed that 
it will be used with ceramic or crystal types. If a 
magnetic pickup facility was to be incorporated, cor- 
rection would also have to be applied. 

No great originality is claimed for the circuit—it 
is largely based on Mullard designs though slight 
modifications have been incorporated. The output 
transistors are the common AD161-AD162 comple- 
mentary pair and closely matched pairs of these are 
currently available for as little as 50p though they 
are more commonly sold for 80p. 

The finished amplifier, in the monophonic version, 
is small, though not so small that construction is 
difficult and it was designed to this size so that it can 
fit into almost any record player cabinet. If the 
amplifier is to stand on its own a wooden surround 

would improve appearances. The power supply is 
built separately and this can be mounted quite a 
distance from the amplifier—if fitted into a record 
player this can be fitted at the back. 

Loudspeakers are not dealt with as this is a com- 
pletely different field but the impedance can be any- 
thing between 5ft and 15ft. The amplifier has been 
tested running for several hours at full output on a 
3ft speaker system but this low impedance cannot be 
recommended in all cases, though no harm came to 
the prototype. 

The hum and noise level are extremely low; at 
full output they were only just audible with an ear 
inside the speaker cone and at a foot away, non- 
existent. 

One of the problems with home built amplifiers 
of this type is instability, the author has often come 
across this and knows of others who have experi- 
enced the same problems. 

The design shown should be unconditionally stable 
and two features are incorporated in the circuit to 
increase stability, even though without them the 
stability was good; this means that anyone building 
the amplifier can be sure that these problems will 
not arise even if the layout chosen would tend to 
oscillation. 

THE CIRCUIT 
The complete circuit, apart from the power supply, 

is shown in Fig. 1 and this comprises three main sec- 
tions; the preamp., the tone control and filter stage 
and the output amplifier. 

It has already been mentioned that the amplifier 
is designed for use with ceramic or crystal pickups. 
Although these have got a very high output—at the 
very least 80mV and often ten times that level, the 
inherent impedance of these types is high and unless 
they are coupled to a high input impedance, the 
frequency response will suffer. Transistors in the 
common emitter mode have typical input impedances 
of about 20kft, far too low to mate the pickup to, so 
for this reason the inputs are connected directly to a 
IMft resistor in series with the input and this, of 
course, determines that the input impedance is at 
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Fig, 1: The complete circuit of the 10W amplifier. A full description of the operation and function of the components is given in the text. 

-A: components list 

Resistors 
R1 IMH—see text 

tOkO 
1 MO—see text 
lOkO 
3-8Mn 
lOkO 
tOkD 
2'SkQ 

RIO lOkO 
R11 IZOkfl 
Ria i2kn 
AH resistors iW, 5% 
VR1 lOkO log. 
VR2 lOOkO tin. 

R2 
R3 
R4 
RS 
R8 
B7 
R8 
RS 

Capacitors 
C1 4 7ft? 15V 
CS 100/iF 25V 
C3 4-7/uF 15V 
C4 O OlaF 

R13 lOkfi 
R14 Ikfi 
R15 lOkl l 
R16 68HO 
R17 120kii 
R18 1-2kn 
Rlfl 270 
R20 120 
R21 IkO 
R22 2700 iW 
R23 0-47O (or 0-5O) 2W 
R24 0-47O (or 0-5O) 2W 

except where stated 
VR3 lOOkO iin. 
VR4 500 skeleton preset. 

CIO 4;7uF 15V 
Ctl OQtfiP 
C12 0'01|«F 
C13 lOOOpF 

C14 
C15 
C18 
C17 
C18 

4 TuF 15V 
400«F 15V 
250j«F 6V 
ICKHJ/rF 25V 
2500/iF 50V 

CS O-OljaF 
C6 OOIjmF 
C7 0'01/iF 
CS 4-7iuF 15V 
C9 4'7«F 15V 

Semiconductors 
Trl BC189C 
Tr2 BC169C 
Tr$ BC1W 
Tr4 AC128 
TrS AD161 

Miscellaneous 
SWI, SW2 Miniature changeover slide switches 
Transformer 250V pri., 17 or 18V secondary, 1-5A 
Fuse With fuseholder, 1A 
Meta! Chassis 7in x 4ln x Itin, H. 1. Smith Ltd. 
Sockets Input, 3-pin D!N, Output, DIN L.S. 

Type 
Tagstrip 2-way 
Veroboard 0-15in matrix, 4iin x 2iin 
Heatslnk Wrap around type for AC128 

TrS AD162 
TH1 VA1077 (320) (Electro- 

value) 
8R1 Silicon Bridge Recti- 

fier—see text 

least this high. 
Two inputs are provided and as shown are for 

similar levels and impedances. One is provided for 
the pickup, the other for a radio tuner. Radio tuners 
have outputs which vary from about 50mV to IV and 
R3 (if the tuner is to be connected to this section) 

may well have to be varied from the given value 
to match the tuner used. The value shown is suitable 
for SOOmV. 

For a IV output it should be 2Mft while for 50mV 
it should be lOOkfl Since the output impedance of 
tuners is rarely high it doesn't matter if the input 
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impedance is lower for this side. In any case the 
value should be chosen so that the levels at the 
input to Trl are similar for both tuner and pickup. 

Therefore Rl and R2, R3 and R4 act as the input 
attenuators and matchers. The output for the attenua- 
tors go directly to the input select switch and the 
output from this goes to the base of Trl via the 
blocking capacitor Cl. 

The function of Trl is to raise the level of the 
signal to a suitable level to feed the tone control 
network and overcome the necessary attenuation 
brought about by the input resistors. Trl is a BC169C, 
a plastic version of the low noise BC109, R5 provides 
the base bias and is of this high value because of the 
high gain of the transistor. 

The output of the preamplifier connects via the 
blocking capacitor C3 to the volume control, a XOkU 
log. potentiometer. If a stereo version is to be built 
the only additional component necessary would be 
a balance control which fits at this point in the cir- 
cuit. This should be a 25kfl linear pot., the outer 
tags connecting to the sliders of the two volume 
controls with its own slider going to chassis. 

The output from the volume control goes to one 
side of the tone control network comprising VR2, 
VR3, C4 to C7 and R7 and R8. The other side of the 
tone control network is connected to a negative 
phase signal so that the output of the network can 
be varied from minimum bass and treble to maxi- 
mums of the same signals. 

The output of the network connects to the base 
of Tr2 which is baised by Rll and R12. The feedback 
to the tone control network is taken from the poten- 
tial divider R9 and RIO which between them form the 
load for Tr2. 

Another output from the collector of Tr2 is taken 
via blocking capacitor CIO to the "Hi-Cut" filter 
which is designed to couple back to the base as little 
of the frequencies below 7kHz as possible and as 
much of the higher frequencies as possible. As the 
filter is connected in the negative feedback mode 

this has the effect of giving a very steep cut above 
7kHz and acts very effectively as a scratch filter for 
poorly treated or old records. 

In addition when used to amplify radio signals it 
will help to get rid of the higher frequency hetero- 
dynes present on many a.m. signals after dark. 

A filter of this sort should not be confused with 
a tone control which is designed to gradually slope 
the high or low frequencies. The "Hi-Cut" filter is 
designed to have little effect below 7kHz and a lot 
above it. 

The filter is switched in or out by SW2 but C13 is 
arranged to couple at all times. This is included so 
that even with the filter out there is a very steep 
cut at a much higher frequency—about 40kHz—and 
signals much above this are completely eliminated. 
Since this is well outside the audio range it in no way 
impairs the quality hut it does serve two other 
functions. 

The fantastic frequency response of the silicon 
transistors used in modern audio amphfiers leads to 
the amplification of any r.f. signals picked up in 
the wiring which tend to be detected at some point 

17V 
Fuse BR1 

T 
X 

CIS 2500 

$ 
I! AC ii mains 
11 0 

Fig. 2: The power supply circuit. 
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Fig. 3: The drilling of the chassis. A suitable Inexpensive one, t 

from H. L. Smith Ltd., 287 Edgware Rd., 
In the prototype Is available 
W.2. 

in the circuit. The high in- 
put impedances included in 
the earlier stages do no- 
thing to help this. The 
filter completely eliminates 
these problems. 

For similar reasons it is 
quite common for insta- 
bility to become a problem, 
output signals of a high 
level being capacitively 
coupled to the input cir- 
cuitry. The filter greatly 
reduces the likelihood of 
this. 

The output of the tone 
control couples to the out- 
put stage and is first ampli- 
fied by Tr3 whose emitter 
is held at half the supply 
volts which appear at the 
junction of R23-R24 and is 
smoothed by CIS. The in- 
clusion of R19 incorporates 
a degree of negative feed- 
back and thus improves 
the quality and stability of 
the output, stage. 
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Fig. 4: The component layout on plain veroboard. 

The output from Tr3 is 
directly coupled to the 
driver transistor Tr4, a 
p-n-p germanium type, 
which, because of the high 
currents it is passing must 
be protected from run- 
away by R20, decoupled by 
CIS, 

The output from Tr4 is 
coupled to the bases of the 
output pair Tr5 and Tr6, 
the slight bias necessary 
between them provided by 
the thermistor TH1 whose 
slope is made linear by 
paralleling it with a SOfl 
preset whose setting also 
determines the quiescent 
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Two internal views of the 10W amplifier showing the general layout Compare these with Figs. 4 and 5. 
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Fig. 5: The wiring between the component board and those components mounted directly on the chassis. 

current in the output stage. 
A degree of feedback is applied by con- 

necting the load resistor of Tr4 (R22) through 
the loudspeaker. 

The output of the complementary pair 
provides the low impedance output via C17 
which has to be high in value to effectively 
couple the bass notes to the loudspeaker. 

Amplifiers of this type require a low im- 
pedance power supply—batteries will be no 
good. The current drawn varies between a 
few milliamps and an amp. The transformer 
has a primary winding of 250V with a 17V, 
1A secondary which connects to the Bridge 
Rectifier BR1. Various types are suitable and 
some inexpensive plastic encapsulated types 
such as the Mullard BY164 are highly suit- 
able. However any type with a voltage and 
current rating of 30V, 1A should be satis- 
factory. 

To keep the hum level down to an accept- 
able level, the reservoir capacitor has to be 
of a high value. Some protection to both the 
power supply and the amplifier is provided 
by the 1A fuse in the line. 

Careful smoothing of the supply voltage is 
necessary in the earlier stages and this is 
catered for by C2; any value lower than this 
may lead to low frequency instability. If 
motor-boating does occur the value of C2 
should be increased. 
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CONSTRUCTION 
The amplifier is built inside a small aluminium 

chassis TXdXl^in. with one long side holding the 
controls with the inputs, outputs and power tran- 
sistors sited on the back. The drilling of the 
prototype chassis is shown in Fig. 3. 

Small slide switches are used for SW1 and SW2 
and rectangular holes have to be cut at each end of 
the control panel for these. Slide switches are 
designed to be bolted to the chassis but a much 
smarter and easier job is made by gluing these on 
using Araldite. 

The holes for the power transistor leads and 
mounting screws are most easily made by using the 
mica washers, which should be provided with the 
transistors, as a template. 

On the prototype the supply is arranged to plug 
in using a Bulgin connector, but of course a simple 
hole fitted with a rubber grommet would be just as 
good to feed the two wires to the power supply. 

To make the wiring short, a small tag strip should 
be mounted near the output transistors to hold R23 
and R24. 

The majority of the components are mounted on a 
piece of plain Verohoard, O-lSin matrix, sized 434X 
212in. The siting of the components on this is shown 
in Fig. 4. CIS is a bulky component and has to be 
sited as shown in order to fit in. 

Tr4 will be warm in operation and it is important 
that a heatsink is fitted to avoid thermal runaway. 
The output transistors also need a heatsink and this 
is provided for by bolting these to the back. Even 
though the body of Tr6 is at chassis potential (the 
body being the collector) do not be tempted to leave 
off the mica insulating washer that is also needed 
for TrS. Hum may be introduced due to earth loops 
if it is left off. 

The output capacitor is connected directly between 
the output socket and a mounting pin fitted on the 
component board, so is R22. 

The wiring between the board and the components 
mounted on the chassis is shown in Fig. 5. 

No wiring is shown for the power supply as this 
will depend on the transformer and bridge rectifier 
used, but it is so simple that it can easily be worked 
out. 

If a switch is needed for this it should be mounted 
on the power supply chassis. 

Only one input socket is provided—a DIN 3-pin 
type and both inputs should be wired to it, the 
attenuator resistors are also mounted on it. 

If the slide switches are glued to the chassis as 
suggested, a sheet of white card can be fitted over 
the front panel, as there will be no screws to stop it 
from laying fiat, and a very acceptable face plate 
can be achieved as shown. 

TESTING 
Once the wiring is completed and thoroughly 

checked it is worthwhile measuring with an 
ohmmeter the resistance between the bases of the 
output transistors. The resistance should be low and 
the preset VR4 adjusted for minimum resistance. 
(This means that there should be a short between 
them.) Also check that the collector of TrS is 
insulated from the chassis. If all is well with these 
tests it is unlikely that harm will befall your newly 
completed project. 

If two PP9 batteries are available, these can be 
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The small size of the amplifier can be judged by the matchbox on the 
left yet the photographs on the previous page show that layout is not 

crowded. 
used to supply 18V for initial testing. The noise level, 
even on full output, should be very low, but the 
dabbing of a finger on the input should produce a 
high hum level. 

If all seems well a pickup can be connected. On 
full output there will be severe distortion due to the 
use of batteries but the use of these lessens the 
likelihood of destroying the transistors if there are 
any mistakes in wiring, etc. 

With all these points checked, the power supply 
can be connected. There may still be distortion due 
to the setting of VR4 and this should then be backed 
off until the audible distortion just disappears while 
ensuring that Tr4, TrS and Tr6 do not get hot. 

The effectiveness of the tone controls and the 
Hi-Cut filter should be considerable and the output 
be more than adequate. >V 
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INFORMATION WANTED ...details of the makers of the stereo amplifier marketed by Electronic Sales (Victoria) Ltd. I was led to understand that this was covered by maker's guarantee but have no idea who they were. The fault is that I switched on without speakers connected.— A. E. Webb, 25 Heather Road, Milton, Abingdon, Berkshire. ...any information on the Fi-Cord 1A tape recorder, i wish to modify this machine 0
1
ne"'tl?, a more modern specification.—M. A. Amstell, 37 Basing Hill. Wembley Park, Middlesex. ...borrow manual of—or acquire constructional information on Heathkit battery portable UXR1—A. Pitt, Rendcomb College, Nr. Cirencester, Gloucestershire. ...any information, or the loan of a circuit for a Selmer Type "C" Ciavioline with the transistor fine-up 4 x 2SB176, 2SB175B and 2SB1738.—d. M. Newby, 27 St. Johns Road, Shildon, Co. Durham. —any information on the Standard Radio 5AH transmitter. Also, where can I get a BA114 Mullard diode and has it an equivalent?—P. Giadwin, Westfleld Farm, Towersey, Thame, Oxon. 0X9 30B. ...any information on modifications to. and the handbook and circuit diagram of the R 209 Mk. 2 receiver.—P. Reeves, 2 Hunts Mead, Biltericay, Essex. 

ISSUES WANTED ...Practical Wireless dated October 1967 containing the Music Box article. Ten shillings paid for same.—"The Occupier", 3 Lawrence Close, White City Estate, London, W.12. 

ISSUES FOR DISPOSAL ...copies of Practical Wireless for 1963/4/5/6. Anyone can have them FREE.— S. J. Weils, 34 Brockman Rise, Bromley, Kent. ...Practical Electronics from the start (November 1964) to December 1968. Practical Wireless from May, 1965 to April. 1966. All are complete and in binders. Any offers considered.—N. J. Moore, Flat 5, 7 Corfton Road, Eating, London. W.5. 
EQUIPMENT WANTED 

T,?..*?"3' numbered "L8" for a Jason Argonaut f.m./a.m. tuner.—A. Kenway. 16 Hilliers Lane, Beddington, Surrey. 

LITERATURE WANTED ...copy of Muiiard Circuits for Audio Amplifiers, second edition (1962). The price at the time was 8s. 6d. Please state price and postage.—6. W. Saunders, 26 Rowan Crescent, Streatham, London, S.W,16. 



commentary by 

DESPITE the fact that there 
were only eight entries 
for last year's John Rouse 

Trophy (RSGB constructional 
entry for under-sixteens), and our 
disgruntled Editor found it neces- 
sary to bemoan (September 1970) 
that few radio amateurs now 
build their own main station 
gear, we feel encouraged by the 
response to Project Autumn 
1970, to recommend those bright 
young sparks about to cast off 
the shackles of school to think 
about the radio servicing busi- 
ness. 

Henry recently enjoyed a talk 
with a bunch of school-leavers. 
Many of them were captivated 
by the glittering world of elec- 
tronics. Bemused by the button- 
pressing magic of Dr. Who and 
Star-Trek, bedazzled by the multi- 
million flash of instrumentation 
in the Space-age-for-real, they 
imagine that radio and television 
engineers in the entertainment 
industry must hold the key to 
perpetual interest, 

Henry is amazed at the blurred 
occupational edges. These young- 
sters imagine that the lucrative 
and glamour-ridden world of the 
television 'star' is gained via the 
cabled chaos of the studio floor, 
or, at best, the hallowed hush of 
the control room. 

Hush! Have you ever been in 
a control room when the pro- 
ducer is shouting at three camera- 

m. 

The continuity girl disso/ved into tears. 

men at once, when the sotto voce 
of the floor director's talkback is 
rattling the monitor loudspeakers, 
when the continuity girl has dis- 
solved into tears over a lost page 
four and the musical arrange- 
ments depend on the cue- 
consciousness of a half-drunk 
tape recorder operator? 

Very few performers come up 
from these ranks. To begin with, 
a few weeks behind the cameras, 
or abaft the mikes, soon disillu- 
sion any would-be entertainer. 
There's Harold Williamson, of 
course, but he is not exactly 
an entertainer. And there's 'Pro- 
fessor' Stanley Unwin, whose 
prowess should convince us that 
a spell in the camera crew would 
make anyone talk gobbledygook. 
One or two disc jockeys know a 
little of what goes on beneath 
the platter. But those who fancy 
that job may not have any notion 
of the sweat and toil that can 
go into sorting out, helping to 
edit and presenting 'a favourite 
toon for Mrs. Pettifer of Lower 
Peckham Rye.' 

Sometimes, the yearning is 
genuine. The lure of electronics 
really fascinates youth. Some of 
the mystery has been peeled 
away by a keen science master, 
revealing even greater depths. 
Space-age phenomena make much 
that was wonderful seem mun- 
dane—when we hear a gravelly 
op-check from many thousands 
of miles away, we are now more 
likely to carp at its roughness 
than marvel we can get it at all! 

But Miss Today and Master 
Tomorrow take miracles in their 
stride. Perhaps I should have 
told them about the openings in 
Tero-technology, a word the Min- 
Tech boys coined for Maintenance 
Engineers. These maligned gentle- 
men are fast becoming an elite. 
They work for large engineering 
companies, daily waving their 
magic wands over the fallible 
products of systems designers. 

They are expected to instal, 
commission and maintain any- 
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Leaving behind a trail of modified 
machinery. 

thing from an air-drying purifier 
to a fully automated oilfield. 
Electronics is only part of the 
game to them—building blocks 
are what we should consider 
factory-sized projects. 

I know one of these gents. 
He came out of redbrick with 
a poor degree, entered industry 
as an assistant to an assistant 
of an assistant designer. Moved 
from firm to firm, absorbing 
knowledge like a sponge and 
leaving behind a trail of modi- 
fied machinery. He graduated to 
his present job simply because 
nobody else dared take it. And 
now he picks up all the bricks 
that scatter-brained designers 
have dropped besides acting as 
consultant for half-a-dozen inter- 
national concerns. 

From whence came his qualifi- 
cations? Well, despite our modern 
technicological age and the out- 
moded place for an amateur, I 
suggest he received his impetus 
and his capacity for a quirky 
open mind from his younger love 
of amateur radio, constructional 
hi-fi and continual dissatisfaction 
with marketed products. He is a 
gadget man' and proud of it, even 
if his present job of 'panel- 
changing' involves him in king- 
sized modules. 

If anyone tells you, young 
shaver, that the day of the dab- 
bler has gone, just point to the 
tero-technologist and be thankful. 
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PART 1 H. W. HELLYER 
THIS SERIES, WRITTEN BY H. W. HELLYER AND G. J. KING, BEGINS WITH A DISCUSSION 
OF THE BASIC COMPONENTS OF ANY PIECE OF ELECTRONIC EQUIPMENT, THE RESISTOR, 
CAPACITOR AND INDUCTOR, WITH SOME NOTES ON THE VALVE AND TRANSISTOR, 

BEFORE we can repair a radio receiver, audio 
amplifier or any other piece of electronic 
equipment, we must understand something 

about the fundamental parts of the circuit. Any 
circuit can eventually be broken down into its com- 
ponent parts or combinations of parts, just as any 
whole circuit will separate, for convenience, into a 
number of 'building bricks', as we shall see when 
my colleague Gordon J. King takes over the next 
part of this series. 

My job, this month, is to lay the ground, describe 
the 'bones' which form the skeleton circuits and 
give a few hints about their testing. 

Description of components and their functions 
must needs be brief. We haven't the space for a 
detailed exposition or for more than a quick look 
at the three main classes of circuit bones—resistors, 
capacitors and inductors. 

RESISTORS 
Sub-dividing the first class, we have fixed, variable 

and non-linear resistors. 
Fixed types may be of carbon, of composition, 

metal-oxide Aim on a glass rod or any of several 
proprietary substances. Values of these components 
will vary between a fraction of an ohm and several 
million. 

Tolerances are important to the designer and to 
the engineer who follows in his footsteps by main- 
taining the equipment. For resistors the tolerances 
fall into groups, from 1% to as much as 20%. The 
current a resistor can safely carry is important also 
for this determines the choice of wattage of the 
component we may need, to replace a damaged one 
in a circuit. 

The wattage (W) is equal to the product of the 
current (I) through the resistor (R) and the voltage 
developed across it (V). By Ohm's Law, W = I2R or 
VVR or VXI. 

Resistors of more than about 2 or 3 watts will 
usually be wirewound. These are generally bulkier 
and often consist of a ceramic tube with resistive 
wire wound on it anchored to stiff wire ends. 

Non-inductive wirewound resistors are very neces- 
sary for some positions in the circuit and these are 

made by winding the resistive element in such a 
way that the two legs of the 'coil' lie together and 
magnetic fields tend to cancel each other. Such 
bifilar winding, as it is called, will also be met with 
in coil construction, where it is used for the same 
purpose of cancellation of unwanted magnetic fields. 

Practical points: composition resistors are easily 
damaged by heat. Discolouration of the coding or 
body paint is an indication that excess current has 
passed. Do not ignore the warning, look for the 
reason. Metal-oxide components (and some of the 
older composition types) had end caps clamped on, 
relying on physical pressure for their resistive con- 
tact. 

A loose clamp, or a badly connected lead wire to 
a cap, is the possible cause of a 'high resistance' 
joint. As these types are often painted over, with 
the poor joint beneath the coating of paint, the end 
cap may not appear to be loose at all. 

Colour coding has been standardised pretty well 
by now, although there are always awkward excep- 
tions. Dirt, heat and age may discolour components 
and obscure or alter colours, so the rule should be: 
'When in doubt—check.' A table of colour codes, 
including tolerances, etc., is given for resistors. 

To some extent, the same code can be used for 
capacitors, as can the abbreviated method of indi- 
cating component values. Despite attempts at stan- 
dardisation, values may be expressed in several dif- 
ferent ways. A 4700 ohms resistor, for example, 
may be designated 4-7k, or 4k7, or given its full 
title. 

Variable resistors come in a number of varieties, 
from the common, three-tag 'volume control' we 
know so well, to multi-section, tapped sliders, often 
ganged mechanically as well. Basically, the variable 
resistor can be sub-divided into carbon-track and 
wirewound types, and a further classification must 
specify whether the 'law' of the resistor is logarith- 
mic or linear, i.e. log. or lin. 

Linear types are self-evident; the resistance in 
circuit varies in proportion to the angular rotation 
of the spindle to which the wiper is attached (or the 
lengthwise travel of 'slider' types). Log. types have 
a track whose resistance increases logarithmically 
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as the spindle moves, so that for a great proportion 
of travel there is little change in resistance, then 
as the rotation continues, the resistance increases 
more and more rapidly, i.e., the scale of resistance 
is cramped toward the upper end. As this conforms 
more with the physical nature of hearing, such a 
control is more often used for a volume control, 
whereas lin. types will usually be found in tone 
and balance control circuits. 

Practical points: noisy volume controls are a 
frequent complaint—not always justifiable. Very 
often, the real trouble lies in stages prior to the 
control, with the fault revealed as the control 'opens 
up'. An example here is a leaky coupling capacitor 
in a valved circuit, where the coupling is from the 
anode of the preceding stage to the 'top end' of the 
volume control, the potential across the capacitor 
being nearly that of the h.t. line. This causes a 
small current to flow through the variable resistor, 
with resultant noise. 

High q Low 
voltage ■■ voltage 

* 11 ; — 

Signal 

DC leakage path 
Signal plus noise out 

♦ 

A composition track volume control already 
damaged by current flow, caused by a leaking 
capacitor, may have a 'hot spot', a portion of the 
track pitted or burned. This will never succumb 
successfully to treatment. Replacement is the only 
cure. But carbon track variable resistors that have 
simply aged, which can be opened easily, could be 
treated by rubbing over the track with a soft lead 
pencil. If the damage is not too far gone, the crackle 
can sometimes be cured by injection of switch-clean- 
ing fluid; several aerosol preparations are available. 

%■ 

Reported "noisy" volume controls can be due to a leaky coupling 
capacitor. Even in black and white the colour bands on this 1-watt composition 

resistor are clearly seen. 

Similar faults occur in transistorised equipment, 
where electrolytic capacitors are needed to maintain 
the time constants of the interstage circuits. 

Noisy controls can be caused by poor connection 
between spindle and main body, or to wiper sup- 
port. Where there is a divided section of the control 
casing, poor clamping or corrosion between surfaces 
can also be an unsuspected cause of noise, as can 
inefficient earthing. 

Personally, I do not favour this method. It is, at 
best, a temporary solution. Replacement of the 
offending control is always best. But though the 
professional in me must advocate the fitting of new 
parts, the practical wireless hobbyist in me says 
'what about cost and availability?' If you are pre- 
pared to spend infinite pains in rejuvenating an out- 
worn part, then good luck to you. 

Small variable resistors, used as preset controls 

COLOUR CODE FOR CAPACITORS AND RESISTORS 

First Sec'd. Multipiier Tolerance 'D' 
Figure Figure Ceramic Capacitors 

'A' ■B' Resistors Caps pF Res to lOpF over 10pF 
Biack — 0 1 1   2pF ±20% Brown 1 1 10 10 ±1% 0-1pF ±1% Red 2 2 100 100 ±2% ±2% Orange 3 3 1,000 1,000 —   ±2i% Yellow 4 4 10,000 10,000 —   
Green 5 5 100,000 — — 0-5pF ±5% Blue 6 6 1,000,000 — — 
Violet 7 7 10,000,000 — —     
Grey 8 8 100,000,000 0-01|itF — 0'25pF   
White 9 9 1,000,000,000 0T/«F — 1pF ±10% No colour — — — — ±20% — 
Silver — — — — ±10%     
Gold ± 5% — — 

A salmon-pink fifth ring or body colour denotes a Grade 1 high-sfability 
composition resistor. There are variations in the code for capacitors other 
than ceramic tubular types. 

The "preferred" series of values is as tollows:— 
10 T2 1-5 T8 2-2 2-7 3-3 3-9 4-7 5-6 6-8 8-2 and their decades. 

A BCD 
Coloured bands 

B C A D 
Body—Tip— Dot Tubular 

capacitors 

Above, left, shows two ways of indicating 
the value of a fixed resistor; coloured bands 
and the body-tip-dot method. Above, right, 
shows how coloured dots are used for the 
same purpose with tubular ceramic 
capacitors. However capacitor coding has 
not followed the same standard pattern as 
resistor coding there being national and 
even manufacturers' variations. The code 
shown in the table is the common one. 
Manufacturers often use plain marking for 
the value, tolerance etc. on the body of a 
capacitor. 

33 



in many circuits, are vulnerable to damage by a 
heavy hand. The usual trouble is strain of the wiper 
portion from its open rivet attachment to the body 
of the control. These controls are not intended to 
carry much current. They will burn out easily and 
the burn is sometimes invisible—the usual place 
being adjacent to the end contact. If the control is 
used as a simple variable resistor and the track is 
damaged, a simple solution is to reverse the end 
connection, thus using the other terminal of the 
track. It is best, when connecting simple variable 
resistors into circuit, to bridge the slider to the 
'common' end. Similar remarks apply to the poten- 
tiometer, or the larger variable control. 

A final class, the dual concentric control, is being 
met very often in stereo equipment, needing another 
special point of attention to be noted. This is the 
possibility of noise due to imperfect contact between 
the sections of the control. Sliding metal surfaces 
tend to generate electrical as well as mechanical 
noise and this can sometimes be picked up and 
amplified. A cleaning and greasing regime for such 
controls will help—but really this is a design prob- 
lem, and the root cause may be that the control is 
'too early' in the circuit. I feel sure my colleague 
will have a few remarks to offer about such circuitry 
in a later part. 

Non-linear resistors: Final mention has to be made 
of the special resistors increasingly being encoun- 
tered ; such things as temperature and voltage- 
dependent resistors, thermistors, varistors, etc. The 
thermistor at one time performed a voltage drop- 
ping function as part of the series chain in the 
heater line of an ac/dc receiver. As the component 
warmed, its resistance decreased and from a cold 
value of several thousand ohms reached an eventual 
value of one or two ohms (in some cases up to about 

a ventilating flow of air, if the repairer or construc- 
tor has any choice in this matter. Care must be taken 
to dress wires away from the hot thermistor, and 
to keep other components out of its heat field. 

Smaller temperature-dependent resistors will be 
found in power output stages, near or attached to 
the heat sinks of power transistors. Their purpose 
is to regulate the bias circuits so that an increase 
in heat causes a reduction in current. More will 
be said later about these protection devices. 

Varistors are resistors which change their value 
according to the voltage across them. Again, they 
are met in many modern circuits where electronic 
control is needed, and some of the stabilising circuits 
in which they are employed will be dealt with in 
succeeding articles. 

Light-dependent resistors have a special function, 
their resistance decreasing as the light falling on 
their target area increases. There are a number of 

r 

aiiii 

Jiili 
A dismantled potentiometer showing, top left, the spindle; top centre, 
the fixing spring; bottom centre, the carbon track with rivetted tags. 
At top right, the wiper with split spring for flexibility, 
40 ohms) when at operating temperature. This regu- 
lated the current 'flow, preventing damage to cold 
valve heaters and obviating cathode stripping which 
can be caused by excessive emission. H.T. applied 
quickly, when semiconductor rectifiers are asso- 
ciated with valved circuits is a common cause of 
cathode stripping. 

Practical points: such components must be allowed 
to dissipate their heat. They should be mounted in 

inductors and polyester capacitors in a speaker crossover network. 

special types with special applications and only 
a few of them will concern us here. A practical point 
arises from this: when these 'variable' or non-linear 
components are met, take great care that any re- 
placement made shall be exact. There are seldom 
effective substitutes, and the designer may have 
chosen a particular component with parameters in 
mind which may not strike us immediately. The 
range of variation, the voltage rating and the cur- 
rent rating should be studied. 

CAPACITORS 
Capacitors sub-divide into three main groups: 

fixed, variable and electrolytic. Within these groups, 
there are many more divisions. 

Fixed capacitors have various dielectrics and there 
are various methods of constructing and laying the 
foil or plates, giving all manner of special charac- 
teristics. It would be futile to attempt to explain 
these in detail, but a few salient points should be 
explained. 

As with resistors, choice must be made according 
to capacitive value, tolerance, working voltage, peak 
voltage, temperature variation and in some special 
cases, frequency characteristics. For variable com- 
ponents, especially presets, the range of variation 
and its law must be taken into account. 

Negative temperature coefficient components are 
widely used nowadays. There are many ways of 
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SKI SOLDERING 
KIT ._^aSSi 

Model CIS! 240/2 
- 15 watts - 240 volts 

2&f 

E 2-75 (55/- ; "fe,/ 

K 
■ 

in rigid plastic "tool box" containing Model 
CM ■■ 15 watts - 240 volts miniature iron 
fitted jf-" bit. Spare bits and fj"- Reel 
of resin-cored solder, heat sink, cleaning 
pad, stand and booklet "How to Solder" 

£1-70 (34/-) 
Fitted with nickei plated bit and 
packed in handy transparent box. 

s 
■ 

Model G - 18 watts. Fitted^' 
bit. Spare bits ft" and 
4" available. For 240 or 220 
volts. £1 -80 (36/-). 

Model F - 40 watts. Fitted 
bit. Spare bits jl"' 
4 available. For 240, 220, 110, 
20 volts. From £2-35 (47/-). 

Model E - 20 watts. 
Fitted 4" bit. Spare bits 
32", s" and-jl" available. 
For 240, 220 or 110 
volts. From £1-80 (36/-I. 
Model ES - 25 watts. 
Fitted I" bit. Spare bits 
A", fa" and3" available. For 240, 220 or 110 
volts. From £1-80 (36/-). 

AIM X TX E XX 

PRECISION MINIATURE SOLDERING IRONS 
Antex, Mayflower House, Plymouth, Devon. 
Telephone: Plymouth 67377/8, 
Telex; 45296. Giro No. 2581000. 

| | Please send me the Antex colour catalogue 
I I Please send me the following 
Quantity Model Bit Size Volts Price 

f enclose cheque/P.O./cash value 

NAME  
ADDRESS  

P.VV.S 
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All prices in pounds and new pence 
NEW 

6BA8 25 6J6 20 7C5 £1-13 12SK7 35 37 40 DAC32 42 EBL2I 60 EL34 53 N78 £1*00 PL504 80 90 U404 40 6BE6 80 6J7M 45 7C6 75 14H7 50 42 SO DAF91 25 EBL31 £1.38 EL38 £1-25 N108 £1-40 38 PL508 U801 £1.18 
VALVES 

6BH6 45 6J7G 45 7D5 55 19AQ5 40 SOBS 45 DAF96 42 EC90 38 EL41 55 OA2 PL609 £1.45 83 UABC80 36 6BJ6 46 6J7GT 38 7H7 35 20I>1 50 50C5 40 DCC90 £1.00 ECC8X 33 EL42 58 OC3 38 PL802 UAF42 66 
1A7 40 6BQ7A 40 6K66T 55 7R7 70 20F2 70 50CD6G£1.65 I)P33 48 ECC82 30 EL84 25 OZ4 40 60 PX4 £2-00 1JBC4I SO 6BB7 85 6K7M 35 7S7 £2.25 20L1 £1.10 50L6GT SO I)F70 45 ECC83 30 30 BL95 85 PC86 PX25 £2-00 68 UBC81 46 1CP3I <6'13 6BRa 66 £1-30 6K7G 20 7Y4 60 20P4 £1-10 76 50 DP91 35 EC084 ELL80 £1*00 PC88 60 PY33 TJBP80 40 88 1D5 40 6BS7 6K7GT 35 9BW6 50 20P5 £1-20 78 45 DP92 20 ECC85 25 EM34 90 PC97 SO PY81 30 11BF89 1H5 42 6BW6 85 6K8M 60 1002 63 25A6 35 80 50 DF96 42 ECC88 40 EM80 40 63 PCC84 40 PY82 30 38 UC084 43 IN5GT 48 6BW7 70 6K8G 35 60 10P1 90 25L6GT 45 85A2 40 DH3-91 £6-13 ECH21 63 EM81 PCC89 53 PY83 UCC8S 40 IBS 85 604 33 8K8GT 10P3 90 25YS 60 I50B2 60 DH77 30 BCH35 60 EM84 38 PCC189 55 33 PY500 £1-00 TJCF80 55 IS4 27 6C5G 30 25 6K25 75 10F9 50 25Z4 45 I50C4 60 DK32 40 ECH42 70 EY61 40 PCP80 PY800 50 UCH42 70 IS5 25 6C6 6L6G 45 10P18 45 25Z5 55 801 50 DK91 35 ECH81 30 EY86 40 PCF82 35 PY801 50 60 I1CH8I 85 38 IT4 25 35 6CD6G £1.20 6L18 45 10LD11 60 25Z6 65 807 50 DE92 50 ECH83 43 BZ35 35 PCP84 50 60 E2 UCL82 3A4 6GH6 55 6Q7G 80 10B13 68 £4-00 30C1 33 813TJSA£3.75 DK96 42 ECL80 40 BZ40 45 POF86 R19 40 X1CL83 60 60 3Q4 40 6CW4 63 6Q7GT 43 11E3 30C15 80 866A 76 DL66 £1 •25 ECL82 35 BZ41 48 PCP801 50 S130 £1.75 UF41 3Q5 45 6D6 25 6SA7M: 40 12AT6 80 30C17 85 954 60 DL92 35 ECL83 65 EZ80 28 PCF802 50 SP4 50 UP89 38 3S4 35 6E5 38 6SC7 70 12AT7 83 S0O18 75 1625 40 DL93 35 ECL86 45 EZ8I 28 PCF805 75 SP41 46 UL41 65 3V4 45 6F1 70 6SG7 36 12AU6 30 30F5 85 4022AB £5.00 DL94 45 ECLL800 GY501 80 FCF808 70 SP6I 55 UL84 35 5R4G-Y 60 6F5G 50 6SH7 35 12ATJ7 30 30FL1 75 5763 70 DL96 40 £1.50 GZ80 50 PGF808 78 38 STV280/80 UM80 28 6TJ4G 33 6F6G SO 6SJ7 30 12AX7 30 30FL12 95 7193 20 DL96 42 Er9 £1.00 GZ32 60 POL82 £10-00 11116 £1.05 5V4G 42 6F8G 35 6SK7GT 30 12BA6 35 30PL14 75 7475 40 DM70 40 EP37A 60 GZ34 60 PCL83 63 SG25 £1-00 11U7 £1.05 5Y3GT 32 6P11 38 6SL76T 35 12BB6 35 SOUS 85 A61 48 DY86 83 EF39 40 KTSe £1-00 PCL84 43 SIT2150 75 U118 £1-05 5Z4G 40 6Fi3 38 6SN7GT 35 12C8GT 35 £1-35 30L17 85 ATP4 35 DY87 35 EP41 65 KT6i £1.25 PCL85 40 T41 £1-00 I1U9 45 6/30L2 75 6F14 65 6SQ7 40 12B1 30P4 £1.12 ATP5 60 B88CO 65 EF50 25 KT66 £1-70 PCL86 48 TDD4 50 11Y2I 50 6A7 75 6P23 80 6U4GT 60 12J5GT 25 30P12 80 ATP7 60 EA50 20 EF80 25 KT8i £1-75 PD500 £1.50 THAI £1-75 T1Y4I 45 33 6A8G 63 6F24 75 6U5G 40 12J7GT 35 30P19 80 AU2 £4-00 EABC80 35 EF85 35 KT81(7C5) PBXA4 £1-00 TJ10 60 60 UY85 6AK5 SO 6F25 75 6V6M 60 12K7GT 35 30PL1 80 AU5 60 EAF42 55 BF86 38 £1.13 PE1NB4 £1.00 1114 VMP4G 85 6AM5 82 6F28 70 6V6a 30 12K8GT 50 80PL13 93 AZ1 48 EB91 20 EP89 28 KT88 £1.75 PEN45 40 TJ19 £2-50 VP4B £1-25 6AM6 S3 35 6F32 25 6V6GT 38 12Q7GT 35 30PL14 90 AZ31 55 EBC33 50 BF91 88 KTW61 £1.00 PBX46 40 U25 78 VR105/S0 38 6AQo 6G6 25 6X4 30 12SA7 40 35A5 75 CBB31 90 EBC41 55 EF92 40 KTZ4I 45 PL36 55 U26 78 VR160/30 35 6AS7G 80 6H6 15 6X5G 35 12SG7 35 35L6 50 COH35 75 EBC90 30 EF9S 75 ML4 88 PL81 50 U78 30 VU111 60 6AT6 30 25 6J5M 50 6X5GT 35 70 12SH7 30 85W4 30 CL33 £1-00 EBF80 40 BP183 83 ML6 40 PL82 45 11191 76 V11120 80 6AU6 35Z3 60 CV450 £1-25 EBF83 45 BP184 35 MSP4 50 60 PL83 45 U251 80 VU508 £2-50 6B4G £1-00 6J5G 20 7B6 12SJ7 30 35Z4GT 50 CY30 63 EBF89 33 EL82 60 MXJ14 PL84 40 80 U30I 63 W81M 63 6B8G 20 6J56T 30 7B7 45 12SK7 45 85Z5 40 CY81 43 EBL1 70 EL33 63 MX4a 63 PL500 U403 50 Y63 50 
New Transistors 2N2218 2N2219 30 45 2N4289 AAZ12 18 30 AI)149 AD161 50 38 BC169C BFS98 13 28 6ET882 GJ7M 25 38 NKT223 NKT25i 33 25 OAZ200 OAZ201 55 50 OG35 0044 50 18 OC81D 0082 20 25 ZS170 ZS271 10 18 

18 2N2369A 25 53 ACI26 25 AF115 30 BFY60 23 KSIOOA 20 NKT713 25 OAZ207 48 OC45 15 OC82D 15 25 ZTX107 15 IN9I4 08 2X697 2N2646 AC127 26 AF117 25 BF\51 20 iajE520 88 OA70 10 OAZ210 33 OC57 60 0084 ZTX108 15 18113 25 2X706 10 2N2904 30 13 AC128 25 ASY26 25 BY100 18 MJE2955 OA71 10 OAZ222 40 0058 60 OC170 26 ZTX30O 13 28 1S202 23 2X1132 80 2N2926 ACY20 23 BC107 13 BZY88 Se ries £1-75 OA81 10 OAZ224 38 0059 65 OG171 30 38 ZTX304 2G302 23 2XU05 25 2N3055 75 ACY39 56 BC108 13 CRS1-40 48 MJESOSS 93 OA85 13 OAZ241 23 OC71 15 OC200 ZTX500 15 26371 28 2X2147 75 2N3702 13 ABHO 50 BC109 13 DB00S 15 NKT212 27 OA91 08 OAZ242 23 0072 25 OCP71 98 ZTX503 20 2N404 83 2N2160 63 2N8819 35 GET102 30 NKT214 15 OA211 38 OAZ246 23 OC81 25 ORP12 50 ZTXS31 30 
ALL TRANSISTORS POST FREE 
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Express Postage & Insurance 5p per valve. 6,000 types in stock send for lists, 5p. 

"Renowned for Service" 
BLACKWOOD HALL, WELLFIELD ROAD., STREATHAM, S.W.I6 
Tel. 769-0199/1649. Open to callers Mon-Sat 9 a.m.—5.30 p.m. Closed Saturday 1.00—2.30 p.m. 

AUDIO POWER AMPLIFIERS 

TYPE SM010A 
MAX CONTINUOUS 
OUTPUT POWER 

10W. 
SINGLE ENDED 

PUSH-PULL 
Ik CIRCUIT 

§ TYPE S1-1020B 
MAX CONTINUOUS 

OUTPUT POWER 
20W. 

CAN WITHSTAND 
5 SEC. SHORT 

CIRCUIT Jk f 

PRICES FROM 
£2 75 to £ 11 ea. 
ACCORDING. TO 

TYPE & QUANTTTY 

m TYPE S1-1020A 
MAX CONTINUOUS 

OUTPUT POWER 
25 W. 

HARMONIC DISTORTION 
LESS THAN J 

0-57. M 

TYPE S1-1050A 
MAX CONTINUOUS 

OUTPUT POWER 
I 50 W. 
fk FREQUENCY RANGE 
K: 20 HZ to 100 KHZ 

IF' 

mi 

BAKER llin* REGENT 
An inexpensive unit for the beginner in high fidelity and for generaL purposes. Hay be used to advantage with any Radio, Amplifier or Television receiver. 
Maximum Power 15 watts 
Bass Resonance 45 c.p.s. Flux Density (2. OOO gauss 
Voice Coil impedance 3 or 8 or 15 ohm models 
Useful response 45-13,000 c.p.s. 
Nett weight 5 lbs. 
GUITAR MODEL "GROUP 25 rating £7 Latest catalogue Sp with enclosure plans. 

Baker Reproducers Ltd 
Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684-1665 

1 
POST FREE ' 25 watt 

FREE FLOG LIST No.6 Si. 
SEND S.A.E. OR CALL AT ANY BRANCH FOR YOURS 

1 TiUGE RANGE OF SPECAIL SNIPS— 1 STEREOS, DECKS. TAPE RE- 1 CORDERS, AMPLIFIERS, SPEAK- 1 ERS, TRANSISTORS, VALVES. 1 COMPONENTS—AT ALL BRAN- l, CHES. 

ENORMOUS PURCHASE. GUARAN- TEED. APPROX. HALF PRICE. 
£» ★ TAPE + Standard Play Double Play Sin. 150ft. 12p 3m. 300ft. 20p 4in. 300ft. 22ip 4m. 600ft. 40p Sin. 600ft. 45p 5m. 1,200ft. 75p o|in. 900ft-. 62p 5fin. 1,800ft. 95p 7m. 1,200ft. 62iP Tin. 2,400ft. £1-35 Long Play Triple Play 3in. 225ft. 18p 4in. 900ft. 65p 4m. 450ft. 27p bin. 1,800ft. £1.124 5in. 900ft. 52iP 5fin.2,400ft. £1.70 Sfia. 1,200ft. 85p 71n. 3,600ft. £2-40 Tin. 1,800ft. 92|P Quaflrnple Play Postage 5p reel. Sin. 600ft. 42 ip 
Post Free less 6% on three reels. Quantity and Trade enquiries invited 
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stabilising tuned circuits but undoubtedly one of 
the easiest is to counter the drift due to warming 
up of the receiver by alteration to the tuning itself. 
This is done by the inclusion of a capacitor whose 
value decreases as the temperature increases. Im- 
portant practical point here is, of course, to ensure 
that replacement shall always be with the same 
type. 

Standard tubular capacitors are generally ceramic 
but there are variations such as the high voltage 
varicaps, made with barrier dielectric techniques, 
used widely with transistorised circuitry. These are 
junction-diodes chosen to take advantage of the 
capacitance effect: they will concern us later. 

Variable capacitors may be the simple compression 
types found atop the small sealed ganged tuning 
capacitors in modern transistorised radios, or larger, 
more precise versions with fine thread screws and 
several interleaved layers of dielectric. Beehive 
capacitors, with concentric barrels and a coarse 
thread, are often found in older sets. 

1 m 

A small pot-core inductor, used here as the tuned circuit of the 
frequency-changer stage. 

Electrolytics have an additional factor in their 
leakage current. In power supply circuits, where 
electrolytics are used to filter alternating currents 
from a supply that should be essentially d.c., we 
often come across the device of an additional, 
smaller, decoupling component across the main de- 
coupler. This is to bypass the higher frequency cur- 
rents that may be present in the ripple current. 

Ripple current, in power supply circuits, is an 
important factor. It bears a direct relationship to 
the direct current drawn by the equipment, the 
load. For full-wave rectification, ripple current is 
about 1*2 times the d.c., but a half wave circuit 
needs a reservoir capacitor in its filter circuit with 
a ripple current rating of three times the d.c.—a 
point to be watched when making replacements. 

Excessive ripple current will cause overheating 
—application of "raw a.c." across an electrolytic can 
cause a spectacular but dangerous explosion. A point 
to be watched is the relationship of frequency and 
capacity. If high frequency ripple is present, the 
impedance' of the capacitor, which may have been 
sufficiently low at its filter frequencies, rises drama- 
tically and the heating effect increases. 

The inductive element of electrolytic capacitors 
may have to be taken into account. This also will 
be mentioned later, when we come to practical 
circuitry. 

Polyester capacitors are being increasingly used 
in radio work because their method of construction 
decreases the inductive element. The tantalum 
capacitor, with some special virtues and few draw- 
backs except cost, has been used in many circuits, 
its advantage being a relatively large capacitance 
(albeit at low working voltage) for small physical 
size, 

INDUCTORS 
Inductors will be found in all sorts of applications, 

from the small ferrite beads with a single turn of 
wire around them to the multi-layer, tapped trans- 
former of the modern stereo radio receiver. From 
the servicing point of view, inductance is either 
there or not—one seldom has to make up inductors, 
and we shall not waste space by talking about the 
factors determining inductance, permeability and so 
on. Instead, let's concentrate on the practical aspect 
of core variation, and the ways to overcome core 
breakage. 

Iron dust cores are the usual way to change 
inductance of coils, these being threaded into the 
coil former. The individual particles of iron dust 
are insulated from each other, although closely 
packed, affording low loss and high permeability 
and so a miniaturisation of the whole inductor. But, 
for this reason, the cores themselves are more 
fragile. 

It is not uncommon for wireless workshops to hold 
in stock large quantities of replacement iron dust 
cores. Instead of wasting time fiddling—often ineffec- 
tually-—with painted, varnished, waxed or lacquered 
cores which crumble when torsional pressure is 
applied, the technique is to shatter the core, care- 
fully remove the bits and clean the thread with a 
metal runner (of the same thread pitch), finally 
inserting a new core and aligning. 

Interstage transformers A and B of a small transistor radio, with 
transistors between them wired directly into the circuit. Also to be 
seen are vertically mounted electrolytic capacitors and screened tuned 
circuits. 

OTHER CIRCUIT ELEMENTS 
A mention will have to be made of the alternative 

to the conventional inductor, the ceramic filter. The 
tuned circuit resonates at a frequency to which the 
crystal (usually a man-made crystal, a ceramic) is 
carefully cut and shaped. The actual arrangement 
is not straightforward as a simple crystal so used 
would have far too sharp a tuning response. 
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A pass-band of 180kHz is needed for the handling 
of the 15kHz audio signals at low distortion which 
we now require from our f.m. receivers. So two 
ceramic elements are used, with bandpass coupling. 
This gives the required bandwidth but retains the 
advantage of a sharp "skirt" at the extremes of 
the filter response curve. 

Later we shall consider integrated circuits which 
are revolutionising receiver design in the same way 
as the innovation of transistors did some time ago. 
Also the use of various special semiconductors must 
be discussed. Field effect transistors (f.e.t.'s) have 
brought new opportunities to circuit designers, 
especially in the input circuits of v.h.f. receivers as 
well as to tape recording circuitry. 

THERMIONIC VALVES 
Valves are on the way out—thus runs the creed 

of some authorities. So they may well be, for there 
is little in the domestic field that is done by ther- 
mionic devices that can not be done as well or 
better by semiconductors. For a while, the barriers 
of high power meant that valves were still needed 
for certain applications. Now, with the improved 
silicon semiconductors available, even this barrier 
has broken down and the only remaining market 
for domestic valved circuitry appears to be in some 
television receivers, although a number of these 
are already fully transistorised. 

But from the servicing aspect, valves are still 
very much with us. Not only do we need to know 
what they will do and how the circuits work but 
also what substitutes are available. Such information 
is not always convenient to come by—the best 
method of determining replacement suitability, of 
both valves and transistors, is a study of the rele- 
vant parameters. 

Taking a simple case—nevertheless, not an un- 
common case, for the triode amplifier stage is very 
often met with, especially in the low-signal sections 
of tape recorders—we have to consider first the 

operating conditions, i.e., heater voltage and cur- 
rent, circuit suitability, etc., and after that we can 
look at the la/Va curves, the la/Vg curves and the 
mutual conductance. 

For any particular anode voltage there will be a 
curve which slopes up and then tails off when the 
anode current increases to and beyond a certain 
point, for a given grid voltage. There is a cut-off 
point where negative grid volts reduce anode cur- 
rent to zero and a saturation point where further 
positive grid volts cannot affect anode current. If 
we know the valve bias, cathode or grid, we can 
work out whether our alternative will do what we 
want. 

If there is any further doubt, we can tackle the 
mutual conductance curves and the a.c. resistance. 
Amplification factor can be obtained from the results 
we already have, thus from the various factors already 
at our disposal we should be able to build up as good 
a picture about the valve we have as we are likely 
to need. Nine times out of ten we shall not need it; 
we shall be able to turn up our tables, select a re- 
placement and go ahead. The tenth time could baffle 
us and this extra little bit of knowledge could save 
pounds. 

SEMICONDUCTORS 
Semiconductors can nowadays be divided into 

three sections: diodes, bipolar devices and others 
(which includes f.e.t.'s etc.). We are concerned with 
diodes very much indeed, as we shall see; there are 
plain rectifiers, diodes used as blocking devices, 
diodes used as circuit guide lines and finally variable 
capacitance diodes which can play an important part 
in the tuning of circuits. 

The bipolar transistor (so called because it has 
two types of current carrier) has a few fundamental 
parameters that will enable us more easily to identify 
it and choose a possible substitute. Understanding of 
these parameters will also help us in the solution 
of some teasing circuit faults. 

m 

In ode valve 
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/A 3"2mA / 
'w \ i 

Triode valve 
Ia/Vfl .curves 

\ Plotting, 
amplification 
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Anode res 
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The lalVg curves of valves tell us a lot about their characteristics. 
Three curves shown are plotted at different anode voltages. By com- 
paring anode current change with grid voltage change causing it, we 
obtain the mutual conductance, gm, in mAlvolt. Comparing curves 
we get the amplification factor, p. 

Anode resistance of the valve is found from lajVa curves. Given the 
anode load, the stage gain = p x Ra 
Where Ra- 
factor. 

-anode load, ra -- 
Ra + ra ■ anode resistance and p = amplification 
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£8.75 

PHILIPS STEREO AND MONO 
AUTOCHANGER 

?oc! / 26p ^ 
Precision hi-fi quality at bargain price. Silver and grey deck enamelled finish. 10-in. dia. turntable. 4 speeds. 16, 83i 45, and 78 rpm. Plays 7, 10, 12in. discs wbich can be mixed. Fitted renowned Philips plug-in Xtal AO3806 with dual sapphire stylus for LP/EP/78. Sensitivity lOOmV. Frequency response 80eps-18Ke/s. Lightweight stylus pressure 3-6 grammes. Board space required 14 x Ig^in. Above 4in, Below Siin. 13 month guarantee. (Also available with G-P310 diamond stylus LP Stereo/EP and Sapphire 78, £1 extra). MATCHED TEAK PLINTH with PLASTIC COVER. Only extra or Cut-out plywood, base hoard 50p extra. 
BSR 4-SPEED SUPERSLIM 

STEREO AND MONO CHANGER 
Plays 12", 10' or 7" records. Auto or Manual. A high quality unit backed by BSR reliability with 13 months' guarantee. Size 13? IX^in. Above motor board 8|in. below 2-i-ln. AC 800/250v. 
with STEREO and MONO XTAL £7 Post 25p 

Mlnichanger TJA50 Stereo and Mono. Plays 12", 10" or 7" records. /Q Post Size 12 x 8fin. AC 200/250v. 6,0 85p 
GARRARD PLAYERS with Sonotone OTA Cartridges.   Diamond and Mono Sapphire. SP25 Mk II £15 Model 8000 Stereo and Mono Autochanger £13. Post 25p. Model 3500 Stereo and Mono Autochanger £14. Post 25p. RECORD PLAYER PORTABLE CABINET yt Space for amplifier and autochanger. Post 25p. ^ RCS DE-LUXE 3 WATT AMPLIFIER. Ready made with 2-stage triode pentode valve, 3 watts output. Tone and volume controls- Isolated mains transformer, knobs, loudspeaker valves SCL83, EZ80. fA Response 50-12,000 eps. Sensitivity 200mV. Post 25p. RSC 2 WATO AMPLIFIER with loudspeaker £3 and valves TJdL82 and TJYSS Post 25p 
R.C.S. TEAKWOOD BASE. Ready cut out £ O yc for mounting (State player make and model) fc J***# R.C.S. PLASTIC COVERS FOR ABOVE BASE. £3 yc Parable tinted plastic, attractive appearance. • 
EMI PICK-UP ARM with mono xtal and stylus £1-25 
EMI JUNIOR 4 SPEED RECORD PLAYER £3 Post Mains operated motor, turntable and pick up 25p. 
HI-FI PICK-UP CARTRIDGES. Diamond Stereo/Mono. OTA £2 90; GP94 £2-76; GP93 £2 25; Mono GP91 £1-50; GC8 fl-25; GP87 95p. ACOS L.P. only 50p. All standard fixing complete with stylus. 

WEYRAD P50—TRANSISTOR COILS 
RA2W Ferrlte Aerial.. 65p Otc. P50/1AC  30p LP. P50/2CC 470 kc/s. 33p 3rd I.F. P60/3CC  33p P61/1 or P51/2   S3p PS0/3V   33p Mallard Ferrite Rod 8 x -?in 
VOLUME CONTROLS Long spindles. Midget Size 5 K. ohms to 2 Meg. LOG or LIN. L/S 15p. D.P. 25p, STEREO L/S 55p. D.P. 75p. Edge 5K. S.P. Transistor 35p 

80ofam Coax 4e. yd. 
BRITISH AERIAUTE AERAXIAL-AIR SPACED 40 yd. £1-40; 80 yd. £2. FRINGE LOW LOSS I/*_ . Ideal 685 and colour." WP ytt' 

WIRE-WOUND 3-WATT POTS. Small type with small knob. Values 10 Q to 30 K., Carbon 30 K to 8 meg. 25p 
WIRE-WOUND 3-WATT STANDARD SIZE POTS. LONG SPINDLE ^An 10 OHMS to 100 K 

ALL PURPOSE HEADPHONES H.R. HEADPHONES 200 ohms Super Sensitive .. £1-75 LOW RESISTANCE HEADPHONES 3-5 ohms .. £2-00 DE LUXE STEREO HEADPHONES 8 ohms .. £3 25 
"THE INSTANT' 
BULK TAPE 
ERASER AND 
RECORDING HEAD 
DEMAGNETISER 

200/250 v. A.C. Leafiet S.A.E. 

GENERAL PURPOSE TRANSISTOR 
PRE AMPLIFIER BRITISH MADE for Mike, Tape, P.U.. Guitar, etc. Battery 9-12v or B,T. line 200-800v D.C. operation. Size IV x Ij*- x i". Response 25 c.p.s. to 25 Ks/s. 26db gain. For use with valve or transistor equipment. Full instructions supplied. OOrk Post _ . _ yuP IQp Brand new. Guaranteed. Details S.A.E. 

NEW TUBULAR ELECTROLYTICS CAN TYPES 16+16/500V .. 60+50/350V .. 60+100/3SOV.. 32 + 32/250V .. 32+32/450V .. .... 32+32 + 32/3507 43p 100 + 50+50/350V48p 

35p 58p 18p 
2/350V .. 14p 100/25V .. lOp 4/350V. . 14p 250/25V .. 14p 8/450V.. 14p 500/25V .. 20p 18/450V Ibp 8+8/450V 18p 32/450V 20p 8 + 16/450V 80p 25/26V 10p 18 + 16/450V 25p 50/50V .. 1 lOp 32+32/360V 25p SUB-HIN. ELECTROLYTICS. 1, 2, 4, 6, 8,18, 25, 30, 50, 100, 200mF 15V 10p; 500, lOOOmP 12V 18p; 2000mP 25V 85p. CERAMIC IpF to 0 01 mP, 4p. Silver Mica 2 to 5000pP, 4p- PAPER 350V-01 4p, 0 5 13p; ImF 15p; 2mF 160T 15p. 500V-0 001 to 0 05 4p; 01 5p; 0 25 8p; 0 47 25p. 1,0007-0 001, 0 0022, 0 0047, 0 01, 0 02, 8p; 0 047, 01, 14p. SILVER MICA. Close tolerance 1% 2 2-500pF 8p; 500-2 200 pP 10p; 2,700-5,800pP 20p; 6,800pP-0 01, mfd 30p; each. TWIN GANG. "0-0" 208pF + i76pP, 65p; Slow motion drive 365 + 365 with 25 + 25pF, 55p; 500pF slow motion, standard 45p; small 3-gang 500pF £1*10. SHORT WAVE. Single 25pF 55p CHROME TELESCOPIC AERIAL, swivel base, 23m, 20p. TUNING. Solid dielectric. lOOpF. 500pF, 35p each. TRIMMERS, Compression 30, 50. 70pF, 5p; XOOpP, ISOpF, 8p; 250pP, 18p; 600pF, 750pF lOp; 1000 pF lOp. RECTIFIERS CONTACT COOLED i wave 80mA 38p; 85mA 48p. SILICON BYZ13 30p; BY100 50p. Foil wave Bridge Rectifiers 75mA 50p; 150mA 98p. EX-GOVERNMENT RECTIFIERS 250v, 200mA, 30p, NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p. RESISTORS. Preferred values, 10 ohms to 10 meg. t w., i w., 20% Ip; 2 w. 5p. HIGH STABILITY, i w. 2% 10 ohms to 10 meg., lOp. Ditto 5% Preferred values 10 ohms to 10 meg., 4p. WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt, 10 Ohms to 100K, lOp each; 2k watt, 1 ohm to 8-2 ohms lOp. 
Q MAX CHASSIS CUTTER 
Complete; a die, a punch, an Allen screw and key Jin. 83p |ln. 88p IJin. 98p IJin. £1-20 2 Ala. £2-21 sin. 83p lin. fl8p IJin. £103 1 Jin. £1-45 2Jin. £2 86 |in, 84p l^in. 98p llin. £1 08 2m. £1-99 lin.sq.fi-83 
Af^-FM/VHF TUNING GANG Super quality small size XJ x 1J x 1 Jin., plus spindle 11 x Jin. 385 + 365 pF with 25 + 25 pF. British made. Geared slow motion drive 6:1. Plastic dust cover. 6BA tapped front vxing. Cast aluminium frame Post Free 50p 

Spare Cores   3p Driver Trans. LFDT4 . 60p Printed Circuit, PCA1 . 50p J.B. Tuning Gang  85p Weyrad Booklet   lOp OPTI   55p Dp, 6 x jin. 25p. 

250-0-250 50 mA. 6-3 v. 2 amps, centre tapped .. £110 250-0-250 80 mA. 6*3 v. 4 amp  £1-40 250-0-250 80 mA. 6 3 v. 3 5 a. 6-3 v. 1 a. or 5 v. 2 a. £2 00 350-0-350 80 mA, 6-3 v. 8-5 a. 8-3 v. 1 a. or 5 v. 2 a. £2 00 800-0-300 v. 120 mA., 6-3 v. 4 a. C.T.; 8.3 v. 2 a.. . £2 50 MINIATURE 200 v. 20mA., 8-3 v. 1 a. 2i X 2J x 2in. 75p MIDGET 220 v. 45 mA., 6-3 y. 2 a. 2J X2J x2in. 90p HEATER TRANS. 6-3v. 1J a  70p Ditto tapped see. 1.4 v., 2,3, 4, 5, 8-3 v. 1J amp... 80p GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs at 2 amp. 3, 4, 5, 6, 8, 9, 10,12, 15, 18, 24 and 30 v. £2 00 1 amp., 6, 8, 10, 12,16.18, 20, 24, 30, 36, 40, 48, 60, £2 00 2 amp. 6, 8, 10,12,16,18, 20, 24, 30, 36, 40, 48, 60. £3-00 AUTO TRANSFORMERS 0-115-230 v. Input/Output, 150w. £2 00; 500w. £5; lOOOw. £12. CHARGER TRANSFORMERS. Input 200/250v. for 6 or 12v., IJamp., £1*20; 2 amp £1-50; 4 amp. £1-90. FULL WAVE BRIDGE CHARGER RECTIFIERS: 8 or 12 v. outputs, 1J amp. 40p; 2 amp. 55p; 4 amp. 85p. 

VEROBOARD 0 15 MATRIX 2J X Sin. 19p. 2J x 3fun. 16p. 3i x 3|in. 19p. 3i x Bin. 28p. EDGE CONNECTORS 16 way 25p; 24 way 38p. PINS 36 per packet 17p. FACE CUTTERS 38p. S.R.B.P. Board 015 MATRIX 2Jin. wide 3p per lin„ 3fin. wide 4p per 1 In.; 5in. side 5p per lin. (up to 17in.). S.R.B.P, undrilled A in. Board 10 x Sin. 15p. 
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2Jin. sides. 6 X 4in. 45p; 8 X 6in. 50p: 10 X 7in. 70p; 14 X Bin. 90p; 16 X 6in. 90p; 12 x 3in. 90p. ALUMINIUM PANELS 18 s.w.g. 6 X 4m. 8p; 8 X 6in. 15p; 10 x 7in. 17p; 12 X 8in. 23p; 14 x 9ip. 27p; 12 x 12in. 32p. 
IJ inch DIAMETER WAVE-CHANGE SWITCHES 25p. 2 p. 2-way, or 2 p. 8-way or 3 p. 4-way 25p each. 1 p. 12-way, or 4 p. 2-way, or 4 p. 8-way 25p. 1 inch DIAMETER Wavechange "MAKITS" 1 p. 12-way, 2 p. 6-way, 3 p. 4-way, 4 p. 3-way, 6 p. 2-way, 1 wafer 6Op, 2 wafer 90p. Extra wafers up to six 30p each. TOGGLE SWITCHES, sp. 14p; dp. i8p; dp. dt. 23p. 

E.M 1. m X Sin. 
LOUDSPEAKERS 
With flared tweeter cone and ceramic magnet. 10 watts. » wm Bass res. 45-60 cps. # / /S Flux 10,000 gauss. State 3 or 8 or 15 ohm. Post 15p 
Also with twin tweeters. With crossover, 10 watt. State 3 or 8 or 15 ohm. Post 15p £4 

£2.35 
Post15p 

I0W MINI-MODULE £3 25 
LOUDSPEAKER KIT Post 25p 
Triple speaker system combining on ready cut baffle. J in. chipboard 15 in. x 8| in. Separate Bass, Middle and Treble loudspeakers and crossover condenser. The heavy duty 6 in. Bass Woofer unit has a low resonance cone. The mid-Range unit is specially designed to add drive to the middle register and the tweeter recreates the top end of the musical spectrum. Total response 20-15,000 cps. Full instructions for 3 or 15 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
dark grey Tygan covered baffle Post 25p 

ALL MODELS "BAKER SPEAKERS" IN STOCK 
BAKER llin. MAJOR £9 

W'%I ■ ... 30-14,500 c.p.s., 12in. ■ ■< < double cone, woofer and 
^ tweeter cooe together ";-.i with a BAKER ceramic 

magnet assembly having fpi a flux density of 14,000 gauss aud a total flux of 145,000 Maxwells. Bass resonance 40 c.p.s, Rated 20 watts. Voice coils 3 or 8 or 15 ohms. Post Free 

m 
Module kit, 30-17,000 c.p.s. with tweeter, crossover. 

BAKER "BIG—SOUND" SPEAKERS 
^roupW 'Group 35' 'Group 50' 

TEAK HI-FI SPEAKER CABINETS. Fluted wood front For 12in, round Loudspeaker   £9, Post 25p For 13 X Sin. Loudspeaker   £5. Post 25p For 10 x 6in. round Loudspeaker   £4. Post 25p LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft. 
THIS ELAC CONE TWEETER IS OF THE VERY LATEST DESIGN AND GIVES A HIGHER STANDARD OF PERFORMANCE THAN ~ MORE EXPENSIVE UNITS. 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. Size 3J X 3J x 2in. deep. Rating 10 watts. 3 ohm or 15 ohm models. £ | JQ Post lOp 
TWO-WAY XOVER NETWORK 3000 c/s. With variable tweeter attenuator giving accurate high/low frequency balance. Mounted on panel 5Jin. x 4m. with control knob, tweeter and woofer leads and £ | €^Q Post input terminals. Suitable for 3 to 8 ohm imp. ' lOp 
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm £1-60. De Luxe Horn Tweeters 2-18 Ke/s, 15W, 8 ohm £3. TWO-WAY SOOOcps CROSSOVERS 3 or 8 or 15 ohm 95p. SPECIAL OFFER! 80 ohm, 2-lin.. 2£in. dia.; 85 ohm. 3in. 25ohm,Sin.dia.;6x4in.;8xSin. Ofln EACH 15 ohm 3iin. dia; 7 x 4in.; 8 x Sin. 7WP TYPE 8 ohm, 6 x 4in., 3 ohm, 2iin, Sin, 5in. 5 x Sin. 7 x 4in. LOUDSPEAKERS P.M. 3 OHMS. 81in. £1.10; 8 x Sin. £1 25; 8 x 24in. 90p; Sin. £1.75; 10 X fiin. £1.90. Sin. WOOFER 8 watts max. 20-10,000 cps. 8 or 15 ohm. £1-86. ELAC 8 in. De Luxe Ceramic 8 ohm or 15 ohm £2-50. RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin. dia. 4 watt; lOin, dia. 5 watt; 12in. dia. 6 watt 3 or 8 or 15 ohm models £1.95 each. Post 15p. OUTPUT TRANS. EL34 etc. 25p: MIKE TRANS. 50:1 25p. SPEAKER COVERING MATERIALS. Samples Large S.A.E. GOODMAN'S OUTPUT TRANSFORMER 5 watt push-pull for valves EL84 etc., 3, 8 and 15 ohms 85p. Post 20p. 

100 WATT ALL PURPOSE POWER AMPLIFIER 4 inputs speech and music. Response 10-30,000 eps Matches all loudspeakers. Weight only 12 lb, fZft Post A.C. 200/250V. Guaranteed. Details S.A.E. *•Free 
ALL EAGLE PRODUCTS 

BARGAIN AM TUNER. Medium Wave. XA Transistor Superhet. Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL TRANSISTOR MIXER Add musical highlights and sound effects t3 recordings. Will mix Microphone, records, tape and tuner /"J with separate controls into single output. 9 volt. 
BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9 volt Printed Circuit. Calibrated slide dial tuning. X I ft Walnut Cabinet. Size 7 x 5 x 4inch 
BARGAIN FM TUNER as above less cabinet £7.50 
FM STEREO MULTIPLEX ADAPTOR. For above or general use. Ready made with 4 transistors, XC fi dinrifla. 
BARGAIN 3 WATT AMPLIFEIR. 4 Transistor X"* Cft Puah-Pull Ready built, with volume control. 9v. ^ 

ic RADIO BOOKS—LIST S.A.E. 1Sr mm 
Minimum Post and Packing I So RETURN OF POST DESPATCH. HI-FI STOCKISTS. 
RADIO COMPONENT SPECIALISTS 

COAXIAL PLUG 6p. PANEL SOCKETS 8p. LINE 18p. OUTLET BOXES, SURFACE OR FLUSH 25p. BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms, JACK SOCKET Std. open-circuit 14p, closed circuit 23p; Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p. JACK PLUGS Std. Chrome i5p; 3-5mm Chrome 14p. DIN SOCKETS Chassis 3-pin lOp; 5-pin lOp. DIN SOCKETS Lead 3-pin 18p; 5-pia 25p. DIN PLUGS 3-pin 18p; 5-pin 25p. VALVE HOLDERS, 5p; CERAMIC 8p: CANS 5p. 
E.M.I. TAPE MOTORS 1207. or 240v. AC. 1,200 r.p.m. 4 pole 135mA, Spindle 0 187 x0-75m. Size 3JX2JX 2Jin. (illustrated). TC Post 15p. 1 

BALFOUR GRAM MOTORS 120v. or 240v. A.C. 1,200 r.p.m. 4 pole 50mA._ Spindle f x 3/20. Size 85p 2k X 2h x IJin. Post 15p 
CUSTOMERS FREE CAR PARK. CALLERS WELCOME 

337 WHITEHORSE ROAD, CROYOON Open 9-6 p.m. (Wednesdays 9-1 p.m., Saturdays 9-5 p.m.) 
List Sp. Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133, 68 pass door. S.R. Stn. SeJhurst. Tel. 01-684-1665 



The stated parameters will always depend on 
operating temperature, a typical mean figure being 
250C. If the operating conditions vary, it is impor- 
tant that the parameters be corrected accordingly, 
but this is not generally the province of the chap 
who is doing the repairs. 

■Vs negative 
supply 

TABLE 1 

Ih+Ib R'S'Ic 

PNP Transistor 

% 1 ' V Ra R3 

I Ic + Ib Positive 
supply 

Fig. 1: Common-emitter PNP amplifier stage with arrows indicating 
"hole" conduction. Base voltage is stabilised by R1 and R2 with 
additional bias provided by R3. 

It is to be assumed that the designer has done 
his homework. Table I gives the more important 
things we need to know about a transistor and a 
specimen set of figures for a general purpose n.p.n. 
silicon transistor has been quoted, to show the way 
these figures are expressed. 

As an example of the use of these terms, Fig. 1 
shows a p.n.p. transistor in common-emitter mode, 
as would be used for a simple amplifier. In this mode, 
we need to know the ratio of change of collector 
current for a change in base current, i.e., the cur- 
rent gain, (i or ao (beta or alpha nought dash). The 
subscript nought means that the current gain applies 
to d.c., the dash indicates the signal input is applied 
to the base, A plain a (alpha), without the dash is 
the symbol for current transfer ratio, and we usually 
see this written in a statement showing increase, 
this Aa or 8a. 

The relationship between alpha and alpha-dash is 
important, and the formula 

(1—a) 
will be encountered. In Fig. 1 we see the various 
currents and voltages outlined with the arrows denot- 
ing hole conduction. 

\ 

'-C' 

\ 

\ Ib^BOpA; 

— XT"" 

ib = 20(jA 

Fig. 2: A load-line drawn on the output characteristic curve of the 
transistor In Fig, 1, This depends on supply voltage Vs and value of R'■ 
Chain-dotted line is power limitation and VT the working voltage. 

Rat . g 

. Max. Collector-Base Voltage VcBO 25\ 
1 * .. |6| r ' r •* it 

v ofta V ■ t 85V 
Mast. Emitter-Base Voltage Vebo 8V 
Max. Pealt Collector Current 1cm 500 ■ 6 
Ma Disaipatfoh 

(at ',, ■ 28° : SSQmW 
Mi p - 5 to 12 ■ 

Characteristics 

Max. Collector-Base Reverse 
Current IcBO O-SbrA :: 

Max. Emitter-Base Reverse 
ir wot •ebo 0 2/i A 

Max.: CoHeclo+Ewltter : 
, suslatning voitage , Veer, niaa! 25 V ■ 

Ma* C ector-En ft 
a itu ai - . affagt Vcs (MO 35V 

, Base-Emitter saturation 
TOltagr Vbe (sat) o-es-i-sv , 

DC oro I gai hFE ... 
Min. Gain-Bandwidth Product It 150 
Max. output capacitance Cab fpl 
Typical Wols Hgurr N 7 t)B 

Characteristic curves. From what we already know, 
we can draw up a similar family of curves to those 
we used for valves. Fig. 2 shows jiist such a series 
of curves used to determine the static collector cur- 
rent for various output characteristic curves. Values 
in the simple diagram we saw before can be calcu- 
lated from this load-line . graph, thus: 

At cut-off, V0e=supply voltage. 
At maximum current, all the voltage is dropped 

across R' and maximum current is Vsnppiy/R'. If we 
choose a suitable voltage, call it VT for the collector, 
the base and collector currents can be determined 
from the load-line. 

Volts drop across R' is b X R'. Value of 
R3 = Vs - f (Ic X R') + VT, j 

We get the static value of Vbe from the input 
characteristic and know that the voltage drop across 
R2 = drop across R3 minus Vbe- 

Thdl V'r2 _ ; 13 X (Ic + Ib) j We 

If we now choose a suitable value of IL we get 
the value of R2, thus: 

J R3 X (Ic + lb) J - Vbe 

II 
and the voltage across R1 is the difference between 
Vs and VE2, or as calculated from the value of lb 
(Ohms Law) taken from the load-line. 

Dynamic considerations differ and the conditions 
for different kinds of transistor differ. These we shall 
tackle as they arise. The foregoing has been intended 
as an example—a way of laying the ground for Mr. 
King to launch into servicing techniques and circuitry 
without having to waste his time explaining every 
detail as he goes along. 

END OF PART ONE 
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THE 

MW COLUMN 

THE proposal to start local commercial radio 
on the medium waves has focused attention 
on two international common frequencies— 

1484kHz and 1594kHz. Many low power stations in 
Europe and parts of Africa occupy these channels, 
the only restriction being that there should not be 
interference between them. The BBC uses both 
frequencies for 2kW relays, so DXing on these 
channels will, in some parts of the country be 
limited to times when these locals are off the air. 
Manx Radio is on 1594kHz from sunset until 
2015hrs while BBC3 broadcasts from Bournemouth 
and Dundee until 2230hrs. Look for CSB4 Emissoras 
Associadas de Lisboa; the US Air Force station in 
Athens; Marrakesh in Morocco and possibly Nova 
Lisboa in Angola; all on 1594kHz. The other 
channel—1484kHz—is more popular and is used by 
BBC4 in Kent, Lancashire and Norfolk; BBC2 in 
Scotland and BBC1 in Bournemouth. During the 
summer, the USAF base at Kenitra in Morocco 
has been heard on 1484 on several occasions while 
the USN 250-watter at Keflavik, Iceland, has also 
been logged. Radio Gibraltar is on this channel 
from 0655hrs to 2300hrs but has so far eluded the 
writer. Others to search for on 1484 are CSB90 
in Funchal Maderia; Volos, a regional station in 
Greece; Riga in Latvia; Limassol in Cyprus; 
Ankara Turkey; Jeddah in Saudia Arabia. 

A recent note by David Gibson referred light- 
heartedly to a DXer using the PW medium wave 
loop on the 10m amateur band. A MW loop will 
not, of course, function properly on 30MHz but it 
is quite easy to modify one to cover the Top Band. 
Remove one turn from the main winding; the range 
will now extend to 2MHz and the loop can be used 
for nulling-out Loran or other QRM. Useful results 
can be obtained in daylight with a modified MW 
loop to 3MHz but as frequency increases the 
directional properties gradually disappear. 

As winter approaches in the southern hemisphere 
Latin Americans become prominent and can be 
heard in Europe from midnight until daybreak. Two 
high power stations in Buenos Aires Argentina 
are nearly always audible; LR1 1070kHz and LR3 
950kHz. They are commercially owned and identify 
frequently between jingles. LR3 has the call Radio 
Belgrano and LR1 is Radio el Mundo. Others to 
look for include LR4 910kHz Radio Splendid 
Buenos Aires; LT2 1230kHz R. Splendid Rosario; 
LS6 1350kHz R. America Buenos Aires. From 
nearby Montevideo in Uruguay CX14 Radio 
Espectador is on 810kHz; CX28 R. Imparcial is on 
1090kHz and CX16 850kHz has the unusual identi- 
fication 'Radio Carve.' Venezuela is on a direct sea 
path across the Atlantic and can be logged on all 
parts of the band. Listen for YVLH 650kHz Radio 
Giradot in Maracay; YVKS 750kHz Radio Caracas; 
YVNM 1000kHz R. Mil in Moron; YVRS 1020kHz 
R. Margarita La Asuncion; YVQJ 1080kHz R. 
Barcelona; YVQT 1110kHz R. Carupano; YVOZ 
1200kHz R. Tiempo Caracas; YVOH 1230kHz R. 
Valera. 

CHARLES MOLLOY 

Electronotes oo 

S.GINSBERG 
Solid-state devices are slowly but surely advancing 

in areas which were previously held by the valve. 
But there are some applications where transistors 
find it hard to compete. This is highlighted in places 
where high power coupled with high frequency are 
required. To produce kilowatts at microwave fre- 
quencies is still the prerogative of the valve. 

An application which illustrates this is that of 
cooking. Microwave ovens are becoming a reality as 
various types of sustenance are bronzed to culinary 
perfection by very high frequency energy. 

Strange things happen when one uses radar-type 
frequencies to cook. An egg, for example, can be 
"boiled" by placing it in the oven and setting the 
timer for some 25 seconds. Thirty-five seconds will 
supply the article hard-boiled. Funny thing is that 
at around the 45 second mark the egg goes off with 
a bang. This is because the microwave energy con- 
centrates at the centre of the unfortunate egg. 

Small tea cakes, made from a proprietary brand 
of cake mix, take barely 35 seconds to cook and 
it is amusing to watch a lifeless paper cup full of 
gooey cake mix suddenly spring into life and fill the 
container. The weekend joint is reckoned to take 
around the eight-minute mark. No washing up of 
pots if you put the food on a paper container. 

Digital techniques are still gaining popularity in 
electronic circles. More and more voltmeters and 
multimeters are boasting a digital readout. But the 
readouts are now commonly becoming available by 
themselves and there is an increasing number of 
modules being launched. These usually take the 
form of a small oblong package which houses a 
number of readout devices and often all the neces- 
sary logic circuitry for driving the solid-state readouts 
themselves. The whole package is offered as a single 
unit which can be fitted on to a front panel. Thus 
instead of fitting a meter, it is now possible to fit 
a solid state direct digital readout device. One of 
the advantages of direct readout is that parallax 
is avoided—the difference in absolute reading which 
is dependant upon whether the eye is directly over 
the needle of a conventional meter or slightly to one 
side. 

Perhaps the most advanced digital meter available 
is one which automatically checks its own accuracy 
against a standard cell between readings. The cir- 
cuitry switches from the measurement at the probes 
to the standard cell and back again. It does this 
repetitively and any slight difference between the 
standard cell and what the meter should read is 
immediately corrected by a fast-acting feedback 
loop. 
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TRANSISTOR RADIOS 

TO BUILD YOURSELF 

Backed by after sales service 

NEW! roamer eight mk 1 
WITH VARIABLE TONE CONTROL 

7 Tunable Wavebands; Medium Wave 1, Medium Wave 2, Long Wave, 8W1, SW2, SW3 and Travler Band. Built in Ferrite Sod Aerial for Medium and Long Waves. 4 section 24' retractable chrome plated Telescopic aerial for Short Waves for maximum perfor- mance. Push pull output using 600 mW transistors. Socket for ear aerial. Tape record socket. Selectivity switch. Switched earpiece socket complete with earpiece for private listen- ing. Eight transistors plus 3 diodes. Famous make 7in. x 4in. Speaker. Air spaced ganged tuning condenser. On/Off switch volume control. Wave change switch and tuning control. Attractive case in rich chestnut shade with gold blocking. Size 9 x 7 i 4in. approx. Easy to follow instruc- tions and diagrams make the Eoamer Eight a pleasure to g^k build. Total building costs T" Post, packing Parts Price List and Easy Buiid Plans 25p and insurance 41p, (FKEE with parts). Overseas P. & P. 90p 

roamer seven mk IV 
SEVEN FELLY TENABLE WAVE- BANDS—MWI. MW2, LW, SW1, SW2, SWS and Trawler Band. Extra Medium waveband provides easier tuning of Radio Luxembourg, etc. Built in ferrite rod aerial for Medium and Long Waves. Retractable 4 section 24ia. chrome plated telescopic aerial lor peak Short Wave listening. Socket for Car Aerial. Powerful push- pull output. Seven transistors and two diodes including Micro-Alloy R.F. Transistors. Famous make 7 x 4m. P.M. speaker. Air spaced ganged tuning condenser. Volume''on/off control, wave change switches and tuning control. Attractive case with carrying handle. Size 9 x 7 x 4in. approx. Easy to follow instructions and diagrams make the Roamer 7 a pleasure to build. Parts price list and easy build plans 16p (FREE with parts). Earpiece with plug and switched socket for private listening, 30p extra. 

Total building costs £5.98 
Overseas P. & P. 90p 

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND PORTABLE 
WITH SPEAKER 
Attractive black and gold case. Size 5^ x x 3Jin. Tunable over both Medium and Long Waves with extended M.W. band for easier tuning of Luxem- bourg, etc, 7 stages—5 transistors and 2 diodes, eupersensitive ferrite rod aerial, fine tone moving coil speaker. Easy build plans and parts price list 8p (FREE with parts). Earpiece with plug and switched socket for private listening 30p extra. 

Total building costs 

£2.23 
Overseas P. & P. 65p 

Post, packing and insurance 21p. 

IMPROVED MODEL! 
roamer six 
SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Attractive black case with red grille and black knobs and dial with spun brass Inserts. Size 9 + 5 J + 2 Jin. approx. Tunable on Medium and Long Waves, two Short Waves, Trawler Band plus an extra M.W. band for easier tuning of Luxembourg, etc. Sensitive ferrite rod aerial and latest telescopic aerial for Short Waves. Improved circuit. 8 stages—6 tran- sistors and 2 diodes Including Micro-Alloy R.F. Transistors, etc. Easy build plans and parts price list lOp (FREE with parts). Earpiece with plug and switched socket for private listening 30p extra 

I 

Total building costs 

£3.98 
Post, packing and insurance 26p. 

«... 
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NEW! 

trans eight 
SIX WAVEBAND 
PORTABLE WITH 
Sin. SPEAKER 
Attractive case in black with red grille and black knobs and dial with spun brass inserts. Size ft x Ci x 2Jin. approx. Tunable on Medium and Long Waves, three Short- Waves and Trawler Band. Sensitive ferrite rod aerial for M.W, and L.W. Telescopic aerial for Short Waves. Eight improved type transistors plus 3 diodes. Push pull output. Battery economiser switch for extended battery life. Ample power to drive a larger speaker. Parts price list and easy build plans 26p (FREE with parts). Earpiece with plug and switched socket for private listening 30p extra 
Total building costs 

£4.48 
Overseas P. & P. 70p 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND 
PORTABLE 
WITH SPEAKER 
Attractive case with red speaker grille. Size 6^ x 4^ x 1 Jin. 7 stage—5 transistors and 2 diodes, ferrite rod aerial, tuning condenser volume control, fine tone moving coil speaker- Easy build plans and parts price list 8p (FREE with parts). Earpiece with plug and switched socket for private listening 90p extra 

Total building costs 

£2.38 
Overseas P. & P. 65p 

Post, packing and insurance 22p. 

★ Callers side entrance Barretts Shoe Shop 
* Open 10-1, 2.30-4.30 Mon.-FrJ. 9-12 Sat. 

RADIO EXCHANGE CO 

61 HIGH STREET, BEDFORD. Tel. 0234 52367 
I enclose £ please send items marked 

ROAMER EIGHT □ ROAMER SEVEN 
TRANSONA FIVE 
POCKET FIVE 

□ 
□ 

TRANS EIGHT 
ROAMER SIX 

□ 
□ 
□ 

Parts price list and plans for 

Name   

Address   

I 
tL. 

 PW.29 
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I COMPLETE 

STERI0 SYSTEM 

SAVE OVER £30 

L & H stereo system com- 
prises—Garrard SP25 Mk 3 
record player with Gold- 
ring G800 Magnetic cart- 
ridge—complete with 
plinth and cover and ready 
wired, 
Teleton SAQ 203 Amplifier 
and two full size 30" x 10" 
x JY' internationally ac- 
claimed musette speakers. 
L & M Bargain Price £70 

Teleton CRI0T AM/FM stereo tuner amplifier. Output 
4W per Channel with pair of matching speakers. 
     £29.50 
A complete stereo system comprising the above CRI0T 
tuner amplifier and pair of matching speakers with 
Garrard 2025 TC record player complete with plinth and 
cover. Ready wired. L & M Bargain Price £43 

Hosidef. DH 01S stereo headphones excellent value 
£2 40. Also available super quality stereo headset 
frequency response 20-20,000 CPS with adjustable volume 
controls. £6.50 

L & M Sensational Bargain 
Garrard SP 25 MK 3 
record player with Goldring G800 
Magnetic cartridge. Complete with 
plinth and cover. Ready wired. £12 

Teleton "8100" Hit Parade cassette tape recorder. 
Precision engineered with automatic level control battery 
operated normally £23-50. Our price £|^ 

GARRARD TURNTABLES 
Brand new and fully guaranteed 

Plinths and covers. Fully 2025 TC £9 95 
assem bled a 75. Also available 40 B £10-9$ 
LMS plinth which enables cover SP 2S Mk 3 £11 -75 
to be left in, position when SL 65 8 £14-95 
playing record AP 76 £21-00 

! ! STARTLING REDUCTION ! ! 
IC44 Magn etic cartridge rec. retail £7-50. Our price £4 
Teleton GTIOi AM/FM tuner audio output level ! volt 
100% modulated 17 transistor 17 diodes normally £45-50. 

Our price £3f 

Teleton TFS 50. Tuner/amplifier. 50 watts music power, 
! 5 watts per channel RMS Normally £75 • 50. 

Our price iff 

CREDIT FACILITY AVAILABLE L&M SUPPLIES 
HAINAULT HOUSE, HAINAULT STREET. LONDON SE9 
Tel. Oi-SSO 0829 Callers Welcome. Own car park. 

VALVES 
SAME DAY SERVICE 
NEW! TESTED! GUARANTEED 

1A7GT •37 25U46T •57 DL92 •28 ELS00 •62 PCL83 •60 irB041 •62 1H5GT •36 30C1 ■30 DL94 •37 EM80 •41 POL84 •37 EBF80 •34 1N5GT •38 30C1S ■83 DL96 •36 EM81 •41 PCL85 •45 UBF89 •33 IBS •28 30C17 •80 DY86 •28 EM84 •33 PCL86 •41 XJCC84 •35 1S5 •21 30C18 •67 DY87 •28 EM87 •37 PCL88 •72 TJCC85 •38 1T4 •10 30F5 •76 EABC80 •32 EY51 •38 PCL800 •77 UCF80 •38 3S4 •28 30FL1 •63 EAF42 •50 EY86 •32 PBNA4 •42 XJCH42 •62 3V4 •37 30FL12 •72 EB91 •11 EZ40 •43 PEX36C •70 XJCH8X •82 5Y3GT ■30 30FL14 •72 EBC33 •40 EZ4I •43 PFL200 •58 XJCL82 •35 5Z4G •37 30L1 •32 EBC41 •52 EZ80 •23 PL36 ■48 UCLSS •55 6/301x2 •58 30L15 •62 EBC90 •22 EZ81 ■24 PL81 •46 XJF41 •62 6AL6 ■11 30L17 •73 BBF80 •33 GZ32 •43 PL81A •51 UF89 •33 6AM6 •13 30P4 •85 EBF89 •31 GZ34 •48 PL82 •32 UL41 •60 6AQ5 •28 30P12 .77 ECC81 •18 KT41 •77 PL83 •35 XTL44 £1-00 6AT6 •22 30P19 •65 ECC82 •23 KT61 •48 PL84 •33 TJL84 •35 6AU6 •22 30PL1 •63 EC083 •35 KT68 •83 PL500 •65 UM80 •25 6BA6 •22 30PL13 ■88 ECC85 •28 LN319 •63 PLS04 •67 UM84 •22 6BB6 •23 30PLX4 •70 ECC804 •60 LN329 •72 PL508 £1.17 UY41 •41 6BJ8 •42 30PL15 •62 ECF80 •30 LN3S9 •63 PM84 •37 UY85 •28 6BW7 •80 35L6GT •43 BCF82 •30 N78 •87 PX25 £1.17 VP4B •77 6CD6G £1.10 35W4 •24 BCH35 •30 P61 •50 PY32 • 55 W119 •35 6F14 •45 35Z4GT ■25 ECH42 •83 PABC80 •35 PY83 •55 Z77 •22 6F23 •73 807 •45 BCH81 •28 PC86 •51 PY81 ■26 Transistors 6F25 •62 6063 •62 ECH83 •41 PC88 •51 PY82 •26 AC107 •17 6K7G •12 AC/VP2 •77 ECH84 •37 PC96 ■42 PY8S •28 AC127 •18 6K8G •17 AZ31 •47 ECL80 •35 PC97 •40 PY88 •34 AD140 •37 6SL7GT •27 B849 •65 EOL82 •33 PG900 •37 PY800 •37 AF115 •20 6V6G •17 B729 •82 BCL86 •40 PCC84 •32 PY801 •37 AF116 •20 6V6GT •32 CCH3o •87 BF39 •23 PCC85 •30 E19 •32 AF117 •20 6X4 •23 01x33 •92 EF41 •58 PCC88 •45 B20 • 65 AF118 •48 6X5GT • 28 CY31 •33 EF80 •24 PCC89 •47 U26 • 88 AF125 •17 10F18 •35 DAC32 •36 EF8a •31 PCC189 •51 XT26 • 65 AF127 •17 10P13 •60 DAF91 •21 EF86 •31 PCC80B •65 1147 • 68 0026 •25 12AH8 £2-25 DAF96 •36 EF89 •26 PCF80 •30 XJ49 • 65 0044 •12 12AT7 •18 DF33 .38 EF91 •13 PCF82 •32 U78 •24 0045 •12 12AU6 •23 BF91 •16 EF183 •28 PCF86 •47 U191 • 62 OC71 •12 12ATJ7 •23 DF96 •38 EF184 •32 PCF800 •67 U193 •42 0C72 •12 12 AX 7 •23 DH77 •22 EH90 •42 PCF801 •83 U251 •72 0075 •12 19BG6G •87 DK32 •37 EL33 •48 PCP802 •45 XJS01 • 52 OC81 •12 20F2 ■67 DK91 •28 EL34 •47 PGP805 •87 TJ329 •72 OC81D •12 20P3 •85 DK92 •42 EL41 •55 PCF806 •80 XJ801 •98 OC82 •12 20P4 •92 DK96 •36 EL84 •24 PCF808 •72 UABC80 •32 0C82D .12 25L6GT •25 DL35 •25 EL90 •28 PCL82 •38 UAF42 •51 OC170 •22 
READERS RADIO 

83 TORQUAY GARDENS, RED8RIDGE, ILFORD, 
ESSEX. Tel. 01-550 7441. Postage on 1 valve Bp, on 2 or more valves 3p per valve extra. Any parcel insured against damage in transit Sp extra. 

^AMAZING MINI-DRILL 

Mini Dritf 

r 

FOR 
PRECISIOINI 

Indispensabiie for preci- 
sion drilling, grinding, 
polishing, etching, goug- 
ing, shaping. Precision 

nAli^rMn^i power for the enthusiast. IVI twylteSl— Shockproof. Completely 
portable power from 44 w i# f—S, fV, vo|t external battery. So 
much more scope with 
MINI-DRILL. Super Kit 
{extra power, interchange- 
able chuck)£4.50, p.p.13p. 
De Luxe Professional Kit 
with 17 tools £7.00 p.p. 
23p. Money ref. g'tee. 4- 6 TOOLS 

EHMmEa 
Dept. PW5D, Naiisea, Bristol BS19 2LP 

When in LUTON, BEDS, you must visit the . . . 

SELF-SERVICE RADIO COMPONENTS SHOP 

Serve yourself from a selection of 1,200 boxes 
of Manufacturer's surplus stocks and save money. 

9 a.m. to 5.30 p.m. every day. 
Closed all day Wednesday. 

SURPLECTRONICS 
216 LF.AGRAVE ROAD, LUTON, BEDS 



a«ini 
campaniiint 

ERIC DOWDESWELl 

WITH the large numbers of crystals now 
available at low prices it is not unusual to 
go into a components shop and find a 

large box full of assorted crystals being continually 
churned over by eager hands in search of some 
peculiar frequency. 

While the old 10X type of crystal can probably 
stand up to such rough usage the more delicate 
HC6U type is liable to succumb to such barbaric 
treatment. 

The older "surplus" types can be over 25 years 
old and although well wrapped and apparently "as 
new" will often be found to have electrodes that 
have oxidised making the crystal useless. Having 
bought such a crystal and got it home it is a little 
annoying to discover that the wretched thing won't 
work! 

This little crystal checker was designed to slip 
into the pocket so that it can be used to check 
almost any type of crystal before it is bought. It has 
worked with crystals from 100kHz to over 10MHz 
without any trouble. 

Operation 
The circuit is very simple but a little different from 

those usually found in this particular application 

insofar as the operation is "fail-safe". That is, the 
indicator lamp is on when the crystal is not oscillat- 
ing thus providing a check on the working of the 
lamp. If the lamp came on only when the crystal 
was oscillating failure of the lamp to light could be 
due to either a faulty crystal or dud lamp. 

The oscillator circuit itself uses an MPF102 f.e.t. 
transistor and just four other components plus three 
crystal holders. The lamp control circuit has a 
BC109 silicon transistor which acts as a switch for 
the lamp circuit. 

In the non-oscillating state the MPF102 draws 
about 10mA current through resistor R2 which 
switches the BC109 "on" the lamp circuit being com- 
pleted through the current limiting resistor R3 to 
the 9V supply. In this condition the lamp will light. 

With a good crystal plugged in to one of the 
holders the MPF102 current drops to less than 1mA, 
depending on the activity of the crystal used, the 
BC109 is switched "off" and the lamp goes out. 

Since the lamp draws around 30mA the unit should 
not be left switched on longer than is required to 
check a crystal in order to prevent the early demise 
of the PP3 battery. 

Constructing the "Companion" 
The checker can be built in any small box that 

will slip into the pocket and may be of metal or 
plastic or wood. The one used in the prototype is 
made up of a Vn. long section of plastic tube, 
rectangular in section, 25b x 218in. similar to that 
used in the construction of the popular Dewbox 
cabinets. Two Dewbox endcaps provide a handsome 
finish to the case. 

Holes are drilled around the centre section to 
accommodate the three crystal holders to take 10X, 
HC6U and FT241/3 crystals so as to make the 
checker as versatile as possible. The holders are 
bolted on or fixed with Araldite. A ^in. diameter 
hole is drilled so that the indicator lamp is easily 
seen. 

The simple wiring is mainly direct between com- 
ponents but a short busbar of thin tinned copper wire 
is run round one corner of the box to act as an 
"earth" return, one end of which is held under the 
locknut of the miniature on/off switch. Before doing 
this check that the dolly of the switch is isolated 
from the contacts. 

After fitting the crystal holders, wire them in 
parallel, then fit one end cap and lay the PP3 battery RFC 

1 Crystal 
I holders Lamp 

6V 40rhA 

i 

■,S> in Tr2 iU M P F102 BC109 
> 
X 

R1 100k m C2 0005 fS, 
VA b 100 

ojc BC109 e(o o 1 
d s g 

(^°}MPF102 
Transistor lead-out connections 

Circuit diagram of the Companion. 
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Crystal Hole 4 dia 

««« 

Trl 

C2 

Earth fine 
Battery PP3 

RFC 

a 

run 

★ components list 

This actual size drawing of the Companion may be compared with 
the photograph on the previous page. 

in position after which the remaining components 
can be soldered in place. 

Because of the small size of this version of the 
checker a lamp holder was dispensed with and the 
connections soldered directly to the lamp. If a larger 
box is used a lampholder should be fitted. 

The two transistors are wired into the circuit after 
everything else has been done. Especial care should 
be taken with the MPF102 transistor. Holding all 
three lead-out wires firmly in the jaws of a pair 
of longnosed pliers the wire ends should be tinned 
quickly and then soldered into the circuit without 
releasing the pliers. The BC109 is not so "touchy" 
but there is no harm in providing a heatsink when 
soldering it into place using the pliers as before. 

I 

■ 

; 
R tOOkO PA 

Caps sHOTS , 
C1 22pF Polystyrene 

Semiconductors: 
Trl MPF102 

fH 10ft tw FQIOOQ iw 

C2 U-OOS^F disc 

Tr2 BC109 

Lamp 10mA Crystal holders (3 or HC8U 
FTg4 ^ and 10X Si miniature jn/uff switch 
Batter av PP3 and wmlnal ip RFC, 2-SmH 
miniature. Dewbox Jin. long with end caps or 
similar 

When the checker is completed the end caps can 
be pushed on leaving enough gap between them to 
accommodate an HC6U type crystal. 

Checking Out 
After double checking the wiring, paying particu- 

lar attention to the transistor lead out connections, 
the unit can be switched on. Without a crystal 
plugged in the indicator lamp should light. Inserting 
a known good crystal should cause the lamp to go 
out. 

The relative activity of a crystal may be estimated 

M 

m 
 I 

ir- 

— 

This view clearly shows the hole for the indicator lamp. 
by watching the lamp when the unit is switched on 
with a crystal in place. With an active crystal the 
lamp will go out immediately but if the crystal is 
reluctant to start the lamp will flash momentarily 
before going out. With a poor crystal the lamp may 
stay on but dimly. 

With a really dud crystal the lamp will come on at 
full brilliance as if the crystal was not plugged in. 

The "Companion" can be used on the workbench 
as a signal source for alignment purposes using 
crystals such as 470kHz or 1 • 6MHz for i.f. alignment 
or 100kHz or 1MHz for calibration work. A crystal 
on say 5MHz is very useful for calibration on the h.f. 
bands as well as for alignment. 

If the checker is built into a plastic box there 
should be enough radiation for all the above pur- 
poses. If a metal box has been used it may be neces- 
sary to plug a short stiff piece of wire into any one 
of the unused crystal holder sockets to Increase the 
radiation. A miniature telescopic aerial as supplied 
with some transistor radios is ideal for this purpose. 
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WIRELESS 

CROSSWORD 

COMPETITION 

IM< 

ALL IIM THE 
JUNE ISSUE, ON 

SALE MAY 7th 

■ mm 

A 5-RANGE RF 

SIGNAL GENERATOR 

This simple signal generator uses an 
FET in the oscillator which covers 150kHz 
to 30MHz. The audio modulation is 
separately available for testing of audio 
amplifiers and circuits. The only power 
requirement is a 9 volt battery contained 
within the unit. 

wi ■ ' 
\ 

xm 

A 

w You have seen advertisements for all 
kinds of gadgets that will reputedly save 
you many pounds a year in the running 
of your car. Here is one device, easily 
and quickly constructed, that will really 
carry out that promise. To try it is to 
keep it ... electronic timing for your 
car's ignition system. Circuits for positive 
or negative earth systems and all details 
In next month's issue of PW. 

■F PLUS THE REGULAR TAKE 20" AND "I.C. 
f OF THE MONTH" SERIES AND OTHER 
* CONSTRUCTIONAL ARTICLES AND 

IT  
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THE audio frequency signal generator described 
here was designed and built to fill the need 
for a high quality, wide range instrument, 

capable of permitting accurate and reliable distor- 
tion, gain and frequency response measurements to 
be carried out on a wide range of audio equipment. 

For an a.f. generator to be really useful, it must 
be accurate in respect of frequency and voltage 
output calibration, and it must maintain this degree 
of accuracy under widely varying conditions of use. 

The initial calibration accuracy will depend on the 
frequency and voltage standards available at the 
time of calibration, plus the time and care taken 
over the calibration process. Also accuracy will be 
dependent upon the quality of the components used 
and, to a lesser extent, upon the workmanship 
involved. The basic design will, of course, also 
influence both factors. 

On the present design, much thought has been 
expended, plus not a little experimental work, in 
producing a design that fulfils most adequately all 
the requirements of a very high quality instrument. 
Good quality components, used well within their 
ratings, ensure that initial calibration accuracy will 
be maintained almost indefinitely. The mechanical 
design also, has been aimed at producing a robust, 
easily assembled unit. 

CIRCUIT 
The generator is based, in common with virtually 

all available a.f. generators, upon the well known, 
and proven Wein Bridge. The three transistors TrI, 
Tr2 and Tr3 form a high gain amplifier with d.c. 
coupling throughout, with the exceptions of the 
frequency determining capacitors. This has the twin 
advantages of being sparing of coupling capacitors, 
which lessens expense, and relieves the designer of 
solving unwanted phase shift problems. 

The frequency of oscillation is dependent on the 
setting of VR1 and the capacitors selected by SW1. 
For oscillation to occur there must be adequate gain 
and there must be positive feedback, i.e. there must 
be a phase shift of 360° between the input and the 
output of the amplifier. For the Wein Bridge to 
oscillate, the gain requirement is very modest, being 
only lOdb or three times. Since the gain of the 
48 
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R23 < >R25 < >R27 
680 < ̂ 680 < pbbO 

R2A Z >R26 < >R28 
A 7 < > 47 ^100 

Frequency determining 
factors 

C2&7 1 
C3&8 0-1 
C4S.9 0-01 
CSaiO lOOOp 
C6&I1 lOOp 

Q5> Indicates volts w.r.t. chassis using 20kn/V 
on 25 and 10V ranges 

Resistors 
R1 12ka R15 4700 

R16 l -SkO 
R17 3ka 
R18 SkQ 
R19 SkQ 
R20 3kn 
R21 3ka 
R22 3kO 
R23 680U 
R24 470 
R25 6800 
R26 470 
R27 560O 
R28 IOOO 

10k0±10k0 Lin. ganged 
VR2 5kO Lin. (can be 4-7kO) 
VR3 2500 skeleton preset 
VR4 5kO skeleton preset (can be 4-7kO) 

Capacitors 
C1 lOOuF 15V CIO lOOOpF 1 %tC18 10/rF 15V 

1/tF 1 %t C11 lOOpF 1 %t CIS SOyiF 15V 
0-ljuF 1%t C12 tOOjirF 15V C20 47pF1% 
0-01/iF 1 C13 100/<F 15V C2i 250/.:F 15V 
iOCOoF 1 %t C14 100/rF 15V C22 IOO.uF 15V 
lOOpF 1 %t C15 lOO/iF 15V C23 1000aF25V 

C16 lOOO/rF 1QV C24 8/iF 25V 
C17 10uF 15V C25 tOO.uF 50V 

R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
VR1 

8200 
22kO 
33kO 
1 SkO 
12kO 
33kO 
1800 
8200 
4-7kO 
IkO 
10kO 
15kO 
1-5kO 

R29 CSkO 
R30 68kn 
R31 10kO 
R32 1-5kO 
R33 8-2kO 
R34 330kO 
R35 5-6kO 
R36 47kO 
R37 2000 
R38 47kn 
R39 4'7kO 
R40 2-2kO 
R41 1 -SkO 
All 5% 

C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 

l/rF l%t 
O l.uF i 7.1 
0 01/rF 1 %t 

TC1 3-30pF Beehive trimmer t see text 
Semiconductors 

Tr1 
Tr2 
Tr3 
Tr4 
Tr5 
Tr6 
Tr7 

2N3707 
2N3702 
2N3707 
2N1304 
BC108 
BC108 
SC108 

Tr8 BC108 
Tr9 2N3053 
ZD1 5-6V, 400mW Zener Diode 
TH S.T.C. R53 Thermistor 
BR1 Bridge Rectifier, silicon 

BY164 or similar 

nation of the operation of the various sections is given in the text. 

Miscellaneous 
SWf 2-pole, 6-way (only 5 positions used) 
SW2 2-pole, 4-way 
SW3 Mains on-off 
T1 Mains transformer, 240V pri., 12-0-12 sec 

(used as 0-24) 0 05mA, Home Radio Cat. No. 
TMM13. 

Aluminium and perspex for case; Indicator neon, 
knobs etc. 
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transistors used is considerably higher than this, no 
problem exists here. The phase shift requirements 
are also met, since the trio introduce a phase shift 
of 180°, and the frequency network introduces a 
further 180°. Since these phase shifts are effectively 
in series, the requisite 360° phase shift is produced. 

Stability of the output voltage is important and to 
this end a thermistor is used. Since it has a negative 
temperature coefficient, it must be connected in the 
negative feedback mode. In Fig 1, it is in series with 
C12 and C14 and controls the a.c. negative feedback 
from Tr3 emitter to Trl emitter. The correct part 
of its coefficient slope is selected by the value of R8, 
under which conditions it will hold the output 
constant to better than ±ldB. 

Although the a.c. gain is controlled by the negative 
feedback via the thermistor, the d.c. gain is still high. 
Although the silicon transistors chosen have very 
stable gain and leakage characteristics, the high 
overall gain does mean that any change in Trl's 
characteristics, and to a lesser extent in Tr2's, will 
disturb the operating point of Tr3 to the detriment, 
if not complete failure, of the complete circuit. D.C. 
negative feedback via R6 provides a high degree of 
stability against any such changes. 

In Fig. 1 five pairs of capacitors,- C2-C6 and C7-C11, 
provide five frequency ranges, selected by SW1, with 
VR1 (a and b) providing continuous coverage with 
some slight overlap at either end. The degree of 
overlap is dependent on the values of R2 and R9, 
increasing them decreases the overlap, the converse 
also applying. 

The output voltage from the oscillator is taken 
from the wiper of VR2, which acts as an infinitely 
variable control, in conjunction with the decade 
attenuator which follows later in the circuit. This 
feeds into an emitter follower, Tr4, which has a 
high input and low output impedance and effectively 
isolates the oscillator from any load which may be 
connected across its output. Tr4 is biased at 10mA 
emitter current by R12 and R13, permitting resistive 
loads as low as ISOfi to be connected across the 
output without altering the output voltage by any 
significant amount. 

The coarse attenuator comprises SW2 and range 
resistors R16 to R28. It is a constant impedance type, 
with a characteristic impedance of 60011, and provides 
four decade voltage outputs of IV, lOOmV, lOmV and 
ImV. This is somewhat more complex, and requires 
more resistors than the simple potential divider type 
of attenuator. It is preferred because of the near 
constant resistance it offers to the load on its four 
ranges. The resistance values as calculated are odd 
but the series connection of the range resistors 
enables preferred value resistors to be used with very 
little loss of accuracy. If an accurate a.c. millivolt- 
meter is available, the series connections enables 
individual resistors, i.e. R24, R26 or R28, to be 
changed to enable true decade switching to be 
achieved. The change in value should not be great; 
the next preferred value should prove satisfactory. 

Although sine wave testing of audio equipment can 
reveal a great deal of information about it, it does 
not always tell the full story and needs to be compli- 
mented by another wave form. 

The most commonly used such waveform is a 
square wave, and this is produced by the two 
transistors Tr6 and Tr7, with the assistance of Tr5. 
Tr5 is an overdriven amplifying stage, fed with the 
sine wave via R29 and C17. The output of Tr5 is 

Actual photograph of the square ware at 1kHz. 
partially squared and fed via C18 to Tr6, which in 
conjunction with Tr7, forms the well known Schmitt 
Trigger configuration. The component values were 
chosen for a very fast rise time. TCI is a "speed up" 
capacitor, and js used in conjunction with R36, to 
form a time constant that exactly matches the 
parallel RC combination of the input impedance of 
Tr7 base. When these are equal, the coupling from 
Tr6 collector to Tr7 base is truly aperiodic, and 
extremely rapid rise times result. 

The collector load of Tr7 is a preset resistor, VR4, 
so that the output of the square wave can be preset 
to any desired level, up to a maximum of approx 
12V peak-to-peak. The coupling capacitor C21 must 
be as high in value as possible in order to maintain 
the tops of low frequency square waves as horizontal 
as possible. 
POWER SUPPLIES 

The question of power supplies will depend on the 
length of time the equipment is in use. For short, 
intermittent periods of use, batteries can be used. 
However, the current consumption of 25mA at 20v 
means four series connected 6V batteries of 
reasonably high capacity in conjunction with a 20V 
zener diode for stabilisation purposes. Four such 
batteries will be somewhat bulky, and the use of 
mains supplies is therefore an attraction. The circuit 
of the mains voltage power supply used on the proto- 
type is shown in Fig. 2. The transformer used was 
rated at 50mA at 12-0-12V, used as 0-24. This is then 
rectified by the bridge BR1 to provide a voltage 
across the reservoir capacitor C25 of about 30V. This 
is then applied to the collector of the series regulator 
transistor Tr9, and to R41 which is the collector load 
of the error amplifier Tr8, the emitter voltage of 
which is held at a constant 5-6V by the zener diode 
ZD1. The current drawn by ZD1 is about 5mA. 
COMPONENTS 

For optimum performance and maximum long- 
term reliability, all the components used in the 
construction of the generator must be of good 
quality. 

The semiconductors used were carefully selected, 
and should not be changed unless the individual 
knows what he is doing and why. Whilst comparable 
semiconductors do exist, their use has not been 
investigated, and no advice on this score is therefore 
offered. 
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Fig. 2: The circuit of the stabilised power supply. 
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Fig. 3: The component layout and details of the printed circuit board. 
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Fig. 4: The component layout of the power supply. 

The neat construction using a printed circuit board can clearly be seen here. 

With the availability, 
freely and cheaply, of high 
quality 5% carbon film 
resistors, there seems little 
point in using the inferior 
carbon composition types, 
unless these are to hand 
and cost is of paramount 
importance. 

The majority of the elec- 
trolytic capacitors used are 
of the single ended, or 
P.C.B. type, as these assist 
in the conservation of 
space. The only radial 
ended electrolytics are 
those combining high capa- 
city with a relatively high 
working voltage. 

The capacitors used in 
the frequency determining 
network of the Wein Bridge 
should preferably be of 1 % 
tolerance, as this means a 
single frequency scale can 
be used on the front panel. 
It must be admitted that 
1% high value capacitors 
are somewhat expensive 
and wider tolerance capa- 
citors can be used in the 
interests of economy. This 
then requires either the 
careful selection of capa- 
citors, or the adoption of 

a multiple frequency dial calibration if accuracy is not 
to be sacrificed to cost. Readers wishing to use 1% 
capacitors can purchase WIMA capacitors, as used on 
the prototype, from WAYCOM LTD., WORKINGHAM 
ROAD, BRACKNELL, BERKS. 

CONSTRUCTION 
For this type of circuit, a circuit board of some 

type is almost mandatory. The prototype was built on 
to an etched circuit board, measuring OVmXdMn, 
shown in Fig. 3. The fully completed board is 
supported behind the front panel, and parallel to it, 
by means of lin long insulated pillars drilled and 
tapped 4BA at either end. This allows Mn 4BA bolts 
to be used for securing the circuit board, whilst the 
perspex and metal panel are secured by 12in 4BA 
bolts. 

The power supply is built upon a piece of plain 
Veroboard, 214inX334m shown in Fig. 4 with the 
component siting. 

The supply board is mounted on the rear of the 
cabinet. That on the prototype was backed by a 
piece of hsin perspex to preclude any danger of short 
circuits between the component leads and the 
cabinet. 

The front panel of the instrument was made of 
white card which is clamped to the front of the 
cabinet behind a protecting piece of hein perspex. 

The cabinet for the prototype was made from 
20s.w.g, aluminium to the sizes in Fig. 5. The easiest 
way of ensuring that the circuit board, cabinet front 
and perspex all line up accurately, essential if the 
control spindles are to pass without fouling through 
the front panels, is to make up the cabinet first. Then, 
the circuit board and perspex are cut slightly smaller 
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so that they drop into the recess behind the front 
panel, formed by the top, bottom, and sides. The 
required holes are then scribed through, using the 
metal front panel as a template, and carefully drilled 
out. The holes for the controls in the circuit board 
will need to be of 38in diameter, the corresponding 
holes in the front panel can be ^in if accuracy in 
alignment is achieved. The holes for the output 
terminals will depend on the components actually 
used. 

| Flanges 

L Dia 
Fixing noies s. to match 

Fig. 5: The details of the case. 

SETTING UP 
After completing both circuit boards, they should 

be carefully inspected for soldering and for wiring 
errors. Then the power supply can be connected to 
the mains, its output disconnected from the generator 
board. The output should be monitored and either 
R39 or R40 altered if necessary to set the output 
voltage at 20V. The generator board can then be 
connected and further tests made. A meter capable of 
reading up to 25mA should be connected in series 
with one of the supply leads; a reading +10% of this 
should be obtained. The meter can then be removed 
from circuit. Voltage tests using a 20KU/V meter 
should provide readings substantially in agreement 
with those given in Fig. 1. 

In order to ensure that the generator is correctly 
'calibrated in respect of frequency and voltage, an 
accurate, wide range oscilloscope and a.c. millivolt- 
meter are required. Another a.f. generator of known 
accuracy is a useful aid, but is not indispensible. It is 
only really necessary if wide tolerance capacitors 
are used in the frequency network. 

The oscilloscope and meter should be connected 
to the sine wave output, and a check made for 
oscillation throughout all ranges. The sine wave 
should "look good"; however a visual check for 
distortion does not reveal it unless it is really severe. 
Should this prove to be the case, transistor "spreads" 
may be responsible, in which a change in Trl bias 
effected by changing R1 or R3 may help. If it is due 
to a thermistor "spread," variation in R8 may help. 

OSte - 

a vMm m __ : 
Components should not be varied unless really 
necessary, and even then variations should be in 
small steps. 

If all seems well, attention can be turned to 
frequency calibration. Here two courses are possible. 
If 1% capacitors are used for C2-C6 and C7-C11, one 
frequency scale will suffice. If wide tolerance 
capacitors are used, a different scale for each range 
will be necessary, unless some accuracy can be 
sacrified in the interest of simplification and one 
scale. Another a.f. generator will be necessary if 
different frequency scales are to be provided. The 
use of Lissajous figures for frequency calibration is 
well known and need not be repeated here. 

Lissajous figures are used, using the mains as a 
frequency standard. VR1 is used on Range 1, and 
points plotted at 15Hz, 16-6Hz, 20Hz, 25Hz, 30Hz, 
35Hz, 40Hz, 50Hz, 75Hz, 100Hz and 150Hz. Range 2 
will be these frequencies xlO, Range 3 will be xlOO 
and so on. 

The next step is to set the output voltage. VR2 
should be at maximum, with SW2 on the IV position. 
Using a frequency of IkHz, VR3 is set to give a 
reading on the meter of precisely IV. SW2 is then 
set at lOOmV, and the output checked, similarly at 
lOmV and ImV, if the meter will read as low as this 
R24, R26 and R28 can then be changed if necessary. 

The frequency response can then be checked if 
required, and should be constant to ± Idb from 15Hz 
to 150kHz, falling to — 2-5db at 1 -SMHz. 

For setting the Schmitt trigger, the ideal 'scope 
would be a d.c. coupled one, with the h.f. response 
extending to 10MHz or higher. On an a.c. coupled 
'scope, considerable sloping of the tops of the low 
frequency square waves can be expected. 

Similarly, unless the 'scope has a first class h.f. 
response, rounding off the shoulders of the leading 
edges of the square waves can be expected at high 
frequencies. The measured rise time of the prototype 
square wave at 1kHz was 250nS (nanoseconds). 

The effect of TCI is only apparent at the higher 
frequencies, where it should be adjusted so that 
the shoulders of the leading edges of the square 
waves have neither "overshoot" or "sag." 

VR4 can be adjusted to provide a square wave 
output of up to 12V peak-to-peak. Designing an 
attenuator that does not degrade a fast square wave 
is not too easy and was not attempted. 

The mark-space ratio should be one-to-one, and 
is dependent upon Tr5 providing a symmetrical out- 
put to the trigger. Any variation of this ratio from 
the required 1:1 can be corrected by variation in the 
value of R29. ■ 
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NEWS FOR 
OX LISTENERS 

DUE to the postal dispute no reports have 
reached me in time for inclusion in this 
issue. The following news items were obtained 

from Radio Sweden's DX programme: 'Sweden 
Calling DXers' and from my own log. 

GERMANY. DRM23, Radio Bremen on 6190kHz 
has announced that it plans to increase its power 
from the present XOkW in the near future. 

GUATEMALA. Radio Cultural has been reported 
at 1205 on 9505kHz with a strong signal. 

NEW CALEDONIA. Radio Noumea is reported 
to be using the new frequency of 9510kHz. The 
times of the broadcasts are 0600-1100 and 2330-0200, 
the language used is French. 

NORWAY. Radio Norway now broadcasts a DX 
programme called 'DX Radio Norway' on the first 
Sunday of every month. The first programme was 
scheduled to be broadcast on March 7th. The pro- 
grammes are transmitted at 0800, 1000 and at two- 
hourly intervals throughout the day. Radio Norway 
has also reported that it hopes to have transmitters 
with power in the region of 500 to lOOOkW in opera- 
tion before the end of 1974. 

PERU. Radio Nacional, Lima, Peru, has been heard 
broadcasting at 0300 on a frequency of 6082kHz. 
The programme consisted of Peruvian music. 

Choosing a receiver 
Since I started writing this column I have had 

many queries from readers, the most common being 
about the choice of equipment. In the following para- 
graphs I list the most important features for a DXer's 
receiver. Each DXer requires a slightly different 
receiver and the following is my own order of 
importance. 

An adequate short-wave range. Before purchasing 
a receiver the listener should decide which bands 
he is interested in. Some listeners may require 
coverage of the 49m to 13m bands only, whereas 
others may have a special interest in the tropical 
bands (120 to 60 metres). Most listeners will prob- 
ably settle for a general-coverage receiver (540kHz 
to 32MHz). 

An external aerial connection. This is a very 
important point which can easily be overlooked. No 
short-wave receiver can give DX performance unless 
a good aerial is used. 

Bandspread frequency control. With the present 
crowded state of the bands it is essential to have 
a receiver with this feature to enable adjacent 
stations to be separated. The receiver should also 
have a logging scale so that the setting can be noted 
and returned to at a later date. 

Adequate selectivity. Selectivity is a measure of 
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the ability of the receiver to separate two adjacent 
stations. Some receivers have a variable selectivity 
control and this can be very useful. 

Adequate sensitivity. Sensitivity is a measure of 
the receiver's ability to pick-up and amplify weak 
signals. A DXer's receiver must be sensitive as he 
is mainly interested in weak signals. 

An aerial matching device. Sometimes called an 
antenna trimmer this very useful control allows the 
aerial to be correctly matched to the receiver. A 
very small mis-match can cause a serious loss of 
signal. 

A crystal calibrator. This gives signals at intervals 
of 100kHz and is an invaluable aid to determining 
the exact frequency of any station. 

A signal-strength indicator. Usually in the form 
of a magic-eye indicator or an S-meter. These indi- 
cators enable the relative strengths of incoming 
signals to be determined. 

An r.f. gain control. Most receivers have an audio 
gain control only, the addition of a separate r.f. con- 
trol can greatly assist in the reception of difficult 
signals. 

An automatic gain control switch. All receivers 
incorporate some form of automatic gain control 
which adjusts the gain of the receiver to compensate 
for sudden fluctuations in the input signal. The a.g.c. 
switch enables the circuit to be disconnected, with 
the circuit out of action weak signals pan be greatly 
amplified. 

A noise limiter. Sensitive receivers are susceptible 
to noise interference. The noise limiter clips the 
tops of the noise signals and stops them from reach- 
ing the output of the receiver. 

I hope that the above paragraphs have been of 
interest to those of you who are thinking of buying 
a receiver, I look forward to receiving reports from 
you in the near future. 

All reports please to me at 5 Ranelagh Gardens, 
Cranbrook, Ilford, Essex, by the 15th of the month. 

1 1971 WORLD RADIO-TV HANDBOOK 
§ Published by Billboard A.G. and available from 
1 Fountain Press, 46 Chancery Lane, London, W.C.2. 
S 372 pages, 9 A. 6in. Price £2.30 
FOR those not familiar with this publication it 

lists virtually every radio and television station 
in the world and provides all the information 

you are ever likely to need for DXing—In fact I 
don't know of a short wave listener who doesn't 
regard it as a sort of "bible". 

Every year we look forward to the new edition and 
we have not been disappointed with this one. The 
introductory articles that used to take up the first 
part have been dropped and published separately for 
the first time under the title "How to Listen 1971'. 

We could hardly do without it at the P.W. offices 
and we are sure you will be in the same position if 
you are interested in any form of DXing. ■ W .M. 
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THE AMATEUR BANDS 

David Gibson.G3JDG 

EACH month, letters arrive which raise various 
queries. Some contain the usual questions 
which crop up again and again, others are 

peculiar to a person or piece of equipment. Over 
the years numerous questions have been answered 
but it seems obvious that more and more newcomers 
are reading this page and are, therefore, repeating 
the same questions which others before them raised. 
So for once, let's have a session of answers to some 
of the problems which have arrived over a period of 
months. 

First query is usually a "By the way" enquiry and 
asks what gear does G3JDG use and on what bands 
can emission from your scribe he detected. Gear 
permits 120W of a.m./c.w. from 3-5MHz to 30MHz 
and 10W on topband. Main interests are the h.f. 
DX bands and an unashamed preference for c.w. 
Phone is used on topband and then, usually, mobile. 
The receiver is a valve type with r.f., mixer, two i.f., 
det. and one audio plus b.f.o. and Q-multiplier. An 
a.t.u. is always used since aerials are a source of 
much experimentation. Antenna for the past six 
months has been a solitary slither of wire some 60ft. 
long at about 18ft. Current move into a "new" house 
should see activity on 14MHz c.w. and on topband 
a.m. at first. A modified Pye reporter transceiver 
allows 18W on 70MHz. 

Two questions which occur more often than any 
others. Where can I get a list of callsigns and coun- 
tries, and what is the "best" aerial to use? A coun- 
try's list can be obtained from the R.S.G.B., 35 
Doughty Street, London, WC1N 2AE, price is Grip 
Incidentally, those who are not members of the 
R.S.G.B. might like to send for a free specimen 
copy of the Society's monthly publication Radio 
Communication. 

The short answer to the question, "What is the best 
aerial to use", is simply "There is no such animal". 
An aerial which is excellent for a particular band will 
not necessarily be any good on another frequency. 
Again, the particular physical location can affect the 
performance. Aerials are often largely a matter of 
suck it and see. 

The only aerial which might be considered an 
"all frequency" affair (speaking now of 1-8 to 
30MHz) is simply a length of wire as long as possible, 
as high as possible and as far from earthed objects as 
possible. The wire is then fed to the receiver via an 
a.t.u. (aerial tuner unit). This is, in fact, the system 
in use at G3JDG at the moment. It is essentially a 
compromise system and there are other set-ups which 
could quite easily out-perform it. Aerials, or antennas, 
are a subject in themselves and there are numerous 
textbooks which discuss the relative merits of each 
type to which interested readers are respectfully 
referred. 

A common question from newcomers is simply 
where to start, what receiver, etc If the receiver 
is to be home-built, then much will depend upon 
individual skills in construction. For the absolute 
beginner it might be easier to purchase a simple kit, 
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the only real alternative being to buy a ready-made 
unit. 

Headphones are a must and aerials have already 
been dealt with as has a country's list. Armed with 
these basic essentials one is all set to start the initia- 
tion of becoming a short wave listener (s.w.l.). 
Amateur bands -to listen on (up to 30MHz) are: 
18—2-OMHz; 3-5—4-OMHz; 7-0—7-lMHz; 14-0— 
14 - 35MHz; 21-0—21-45MHz; 28-0—29-7MHz. 

A good wall map of the world is useful and a 
packet of coloured drawing pins will permit stations 
logged to be located on the map. Incidentally, this 
procedure, besides adding interest, will also pro- 
vide a surprisingly good working knowledge of 
geography over a short period of time. 

A point which often appears to baffle the beginner 
is the disappearance of signals from a particular 
band or bands. There are many causes of fluctation 
in communications. For example, the height, of the 
ionised layers above the earth which reflect the 
radio waves back has a marked affect. Again, the 
activity of the sun plays an important role as does 
the season or time of year. As an example, at 
the time of writing, the 14MHz or twenty metre 
band is mainly active from around 0700 to 2200hrs 
although some signals might be heard occasionally 
outside these, times. The 21MHz band is mainly 
active between 0700 and 2000hrs while up on 28MHz 
the signals are in evidence between 0800 and 1800hrs. 

Another favourite query is how to get a trans- 
mitting licence and what is involved. The licencing 
body in the U.K. is the Post Office. In order to 
obtain a licence the Post Office need to he satisfied 
of a persons technical competence to operate trans- 
mitting equipment. 

There are two types of licence. For a full "A" 
licence, which permits the holder to transmit on all 
amateur bands from l-8MHz upwards, it is necessary 
to pass a written technical examination. The other 
test is that the candidate is required to send and 
receive Morse at the rate of 12 words per minute. A 
pass in the technical paper is essential for either 
licence. 

If the Morse test is not taken it is still possible 
to obtain a licence but in this case transmission is 
restricted to the amateur frequencies from 144MHz 
(two meters) and higher. Thus all the h.f. DX hand 
would be "out of bounds" as regards transmission. 
This licence is called a "B" licence and holders 
are distinguishable by a callsign which begins "G8 
followed by three letters. Some holders of full 
licences have a G8 callsign but these are followed by 
only two letters. Note that in Scotland callsigns begin 
"GM" and in Wales with "GW". GI (Northern Ire- 
land), GC (Channel Islands), GD (Isle of Man) Thus 
a G8 licence issued to a Scottish amateur would begm 
GM8, etc. 

Logs for the Amateur Bands must arrive 
before the 15th of each month. The address is: 

14 Manland Avenue, Harpenden, Herts 
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sound effects 

SYNTHESISER 

PART 3 

F.C.JUDD 

THREE more circuit boards and the power supply complete the 
electronic percussion and sound effects synthesiser for which 
general constructional details and the circuits etc. for castanets, 

cymbal, snare drum, triangle, woodblock, taxi horn, train whistle and bell 
chime were given in parts 1 and 2. 

The remaining two generator circuits Nos. 9 and 10, are those for a 
ship's siren and the sound of the sea (surf). Details are also given in this 
part for the mixer amplifier and power supply etc. However, before going 
on to these circuits it would be as well to deal with the small modification 
that must be carried out on the organ key switch assembly. 

There are 10 keys on this and when either one is pressed it will stay 
down until pressed again. This action is facilitated bj7 small phosphor- 
bronze clips, one to each key and the function of each clip is to hold a 
small brass pin within the key guide frame. The operation of all the cir 
cuits 1 to 9 is* that they must produce the sound when the key is pressed and 
instantly released, or pressed and held under pressure, i.e., the keys must 
behave like a piano key. All that is necessary is to remove the phosphor- 
bronze clips on keys 1 to 9 only and shake or pull out the small brass pins. 
When the keys are now pressed they will immediately return to normal 
when pressure is released. Key No. 10 which actuates the sea sound 
generator (circuit No. 10) must be left to work as intended i.e., when 
pressed down it must stay down until pressed again. This allows the sea 
sound to be run continuously without having to hold the key down. 

The contact system on each key is simply a pair of single pole change- 
over switches and one or both can be used for the make and break of 
each keying circuit. The writer simply paralleled both sets of contacts but 
used them as a single make/break switch. This will be referred to again 
later. 

Circuit for Ship's Siren—No, 9 
This circuit is given in Fig. 22 and employs a phase shift oscillator (Trl) 

operating at a frequency of about 120Hz and which can he adjusted by 
variation of R3. The output from Trl is attenuated by R8 and fed directly 
to Tr2 which is biased to cut-off by R16. The noise content for the sound 
is produced by the noise diode ND1, the output signtu from this being 
slightly attenuated by RTi. The sine-wave signal from Trl and the noise 
signal are combined in Tr2 which is keyed on by key No. 9. The output 
from Tr2 is attenuated to a level suitable for the mixer amplifier by 
R19/R20. The circuit board layout is given in Fig. 23, The circuit should 
require little or no adjustment except for pitch but the noise content of 
the sound, which should not be too predominant, can be regulated b; 
variation of Rll. Waveforms for this circuit are shown in Fig. 26 (Ship 
Siren circuit, A and B). 
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Surf on the Beach— 
VvV 

I R13 RID 47k 100k C10 0-2 
II C12 C6 

u ■ ^01 vw 390k 2-5 2*5 

Output ND1 Co 

Z1J 0*2 

04 to mixer amp R9 Tr2 Trl BC108 BC108 
R12 Screened 12k RM lead C7 4*7 k R18>R20 Ik <" 546k RIO 68k key C11 N09 

^ R3 -Pitch (See text) 
f/g, 22: The circuit of the ship's siren sound synthesiser section. 

Screened lead Hi + rail 
X R21 R16 

R18 
Mounted R13 CIO R15 on end of board Output C3 

[2 

Co amp R9 Tr2 NDI 
X 

R17 
H 

C8 f - 
RIO SR <C9 

<12 >R I 114 

Key NO9 
C5 

C7 

Fig. 23: The component layout for the ship's siren synthesiser. 

HT+22-24V 
x R14 RIO 1'5M R8 100 k 

l_f 
N010 100K 047 (normally closed) C 3 

100k 

1 
Tr2 Tr1 BC108 BC108 

2*5 C6 R16 NDI 220k 
Z1J CIO 50 50 Output to mixer amp RIO i 390p C5 15k R13 

4.7k 

1 
C4 5000 100 

-X- RIO-To be adjusted as described in text 
(Note. Trl oscillates at approx 1 cycle in 10 seconds) 

Fig. 24: The circuit for the 'surf on the beach' sound. 
56 

No. 10 
Surf rolling up on the 

beach and receding is a 
fairly slow movement and 
the sound itself, which is 
mainly random noise, rises 
and falls in amplitude at the 
same rate as the movement 
of the water. Here we need 
a slow but sinusoidal rate of 
change in signal level. The 
noise diode NDI provides the 
white noise but to be effective 
a slight change of pitch in 
the noise is needed as well as 
the amplitude variation. 

The noise signal is fed 
directly to Tr2 which is ren- 
dered almost non-conducting 
because of the large value 
resistor (l-5Mfl) between 
the base and positive rail. 
The base is however, directly 
coupled (via R7) to the col- 
lector of the slow running 
phase shift oscillator Trl. As 
the potential at Trl collector 
rises and falls Tr2 will be- 
come fully conductive and/or 
quiescent at the same rate. 
The noise output signal from 
Tr2 will rise and fall accord- 
ingly. The phase-shift oscilla- 
tor runs at approximately 1 
complete cycle in 10 seconds. 
The change in pitch of the 
noise output is produced by 
feedback via CIO. In opera- 
tion, key No. 10 is pressed 
down and stays down (see 
above) so that the sound con- 
tinues until the key is again 
pressed and released. The 
sound must not cut off com- 
pletely as the amplitude falls 
but simply fall to a low level. 
Adjustment to the value of 
RIO (1 -SMfl) may therefore, 
be necessary, i.e., the value 
may have to be reduced to 
1 • 2Mn or increased to 
l-SMD. The sound produced 
by the circuit is quite realistic 
but should not be too loud 
when used as a background 
effect for desert island type 
tunes. Note that the key for 
this circuit (No. 10) is wired 
so that the key contacts are 
"on" whilst the circuit is non- 
operational. When key No. 10 
is closed as shown in the 
circuit, Tr2 is biased to cut 
off. The circuit board layout 
is shown in Fig. 25 and rele- 
vant waveforms in Fig. 26 
(Surf on Beach Circuit A and 
B). 



Key N010 

R14 

C 3 
R16 

C6 C8 
X T 

NDI 

I 

Collector Trl 

The Power Supply 
The circuit for the power 

supply is given in Fig. 27. 
The supply on load, with all 
circuits connected but not 
keyed, should be not less 
than 22V and not greater 

Output to than 24V. The smoothing mixer amp Rio resistor R, which should be 

Output R16-R17 

Fig. 25: The component layout for the surf sound synthesiser. 
Bridge rectifier 

MR1 
R{See text) 

-JWv t * 22-24)1 

U—10 —» Seconds pencycJe 

X^IJI^r 100 mV Pk 

Junction C6-R8 
HT+ ra 
circuit boards On/Off 

Nd 

r 
C2 500 

Sec 

Mams panel neon case 
Fig. 27: The power supply circuit 

Dividing screen in Contil box type G 
yr rail y 

C1 
MR1 

230V -20 V R (See text) 
C 2 

+ - O.. 

8- 

Mai 

Sea-Surf on beach circuit 
Junction R19-R20 

's ft a-"" I \ r j , 200-300 
I" i i I i mV pk 

  I 

Ship siren circuit 

Fig. 28: The construction of the power supply section which is built on the dividing pane! supplied 
with the case. 

R15 WV—HT+ 22-24V 
From 
N01 Castanet 
N02 Cymbal 
N03 Drum roll 
N04 Triangle 
NO5 Wood block (Tap) < 
N06 Taxi horn 
N07 Train whistle 
N08 Chime 
N09 Ship siren 
No10 Sea 

Fig. 29: The circuit of the mixer amplifier. The values of R1-R10 may have to be varied as mentioned 
in the text. 

R1 56k 
R2 47k 
R3 39k 
R4 220k 
R5 82k 
R6 390k 

R9 lOOk o VW- 

I 

Fig. 26 : The waveforms of the surf and ship's siren circuits. 

about Ikn, may therefore, 
require adjustment to value. 
The total current drawn by 
the generator circuits (not 
keyed) and the mixer ampli- 
fier should be approximately 
20mA. The layout for the 
power supply as used on the 
dividing chassis of the Contil 
Mod 2 case employed for the 
prototype unit, is shown in 
Fig. 28. 

Mixer Amplifier 
This is a single stage signal 

amplifier with input attenua- 
tion to reduce the signals 
from each of the generator 
circuits to a level appropriate 
to each of the sounds. The 
input attenuation resistors 
R1 to RIO also serve to pre- 
vent impedance loading by 
each circuit and also signal 
overloading of the amplifier 
itself. The values chosen for 
R1 to RIO may require slight 
adjustment one way or the 
other in value so that the 
levels of the various sounds 
are relative for any setting of 
the volume control. The 
volume control has been pro- 
vided simply to control the 
overall output from the unit. 
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★ components list — part three 

Ship Siren Circuit No. 9 
Transistors 

Trl, Tr2 BC1C8 Mullard 
Noise Diode 

ND1 Z1J (see part 1) Semitron 
Resistors 

R1 12Kfi R8 390k a R15 10k a 
R2 12k P. R9 100k a R16 47k a 
R3 10kQ R10 68k a R17 2-2ka 
R4 12k a R11 12k a R18 ika 
R5 120k £1 R12 12ka Rt9 look a 
R6 10k a R13 120k a R20 5-6k a 
R7 2-2ka R14 4-7ka R21 ika 

All iW, 10% types 
Capacitors 

C1 lOOpF C7 0-lp.F 
C2 0-1pF C8 0-2pF 
C3 0-1 (iF C9 25/i F 
C4 O-VF C10 0-2p.F 
C5 25uF C11 25/iF 
C6 2-5pF C12 2-5pF 

Sea (Surf on Beach) Circuit No. 10 
Transistors 

Trl, Tr2 BC108 Mullard 
Noise Diode 

ND1 Z1J (see part 1) Semitron 
Resistors 

RI iska R7 10Bka R13 4-7k a 
R2 15k a R8 lODka R14 ioka 
R3 15kQ R9 68k il R15 iok a 
R4 2-2k a R10 VSMa R16 220ka 
R5 100k a R11 18k a R17 12k a 
R6 10k a R12 2-2k a 

All iW, 10% types. 
Capacitors 

C1 50/xF C6 0-1pF 
C2 50/iF C7 100/iF 
C3 50^F C8 100/xF 
C4 5000/iF C9 0-047/iF 
C5 0'1/iF C10 390pF 

Mixer Amplifier 
Transistors . 

Trl, BC109 Milliard 
Resistors 

RI SOKH R7 100k a R13 12k a 
R2 47k a R8 100k a R14 iok a 
R3 39k a R9 100Ka R15 5-6ka 
R4 220k 0 R10 39k a R16 ika 
R5 82k a R11 took a 
R6 390kO R12 120k a 

All iW, 10% types 
Capacitors 

C1 10fiF C3 250/iF 
C2 50pF C4 1-5fiF 

Power Supply 
Transformer Tl Pri. 230V., Sec 18-20V (TS/18/2, 

Henry's Radio) 
Resistor R 1 Watt (see text) 
Capacitors C1 500pF30v wkg. 

C2 5000uF 25-30v wkg. 
Rectifier MR1 Bridge type LT120 or LT119 

(Henry's Radio) 
Miscellaneous 

Volume Control VR1 10k a log. 
Output socket Jack or Phono type. 
Mains on/off switch Toggle type 
Panel Neon 230V mains type 

The layout for the mixer-amplifier circuit is given 
in Fig. 30. 
From outputs of generators 

^10 9 8 7 6 5 4 3 2 0 
HT4- rail wv R15 Screened R14 lead R12 

To output volu me control VR1 
C3 

+ 1 (9 
Trl RIO R8 R6 R4 R2 

R9 R7 R5 R3 R1 

13< R16 

I 

Fig, 30: The component layout of the mixer amplifier. 

The Keying Contacts 
The modification required to allow the keys to be 

pressed and instantly released, i.e., the removal of 
the phosphor bronze clips, was dealt with earlier. 
The switches attached to these keys are a pair for 
single pole changeover. Both sets can be used for 
keys 1 to 9 as shown in Fig. 31, i.e., both pairs are 
wired to provide a paralleled pair of on-off contacts. 
The same applies to key No. 10 (sea circuit) except 
that the rear pair as in Fig. 31b are used as the 
contacts are normally closed. 

VR1 

Output from m ^ mixer amplifier 

o o 
Keys 

0 o Output jack 
Keys 1-9 Key 10 only 

Keying circuit To appropriate N010 (Sea) only keying circuit 

Fig. 31: The wiring of the keying contacts and the level control. 

Final Assembly 
If the specified case has been used, the final 

assembly should appear as shown in the photograph 
which shows the unit as seen from beneath, i.e., 
with the base panel removed. As explained in par' 1 
the circuit boards are assembled on what is really 
the top of the case so that when it is turned over 
the keys are all at the top as shown. Whatever type 
of case is used the assembly should follow this pat- 
tern, particularly if the unit is to be used with an 
electronic organ. 

Operation 
It was mentioned previously that each circuit 

■—continued on page 10 



PREMIER STEREO SYSTEM "ONE" Consists of an all transistor stereo amplifier. Garrard 2025 T/C auto manual record player unit fitted stereo mono cartridge and mounted in teak finish plinth with perspex cover and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug in and play. The 10 transistor amplifier has an output of 5 watts per channel with inputs for pick-up, tape and tuner also tape output socket. Controls: Bass, Treble, Volume, Balance, Selector. Power on off, stereo mono switch. Brushed aluminium front panel Black metal case with teakwood ends: Size 12 X S? x S^m. high (Amplifier available separately if required £14.95 Carr. 40p.) NOW AVAILABLE - MATCHING FM TUNER £22.05 

PREMIER STEREO SYSTEM " TWO " As system *ONB' above but with Garrard SP25. 
PREMIER £,rf Carr. 
PRICE £1.75 

MIDLAND AM/FM STEREO TUNER AMPLIFIERS 
Two new all solid state receivers from Midland at economical prices. Beautifully styled in slimline cabinets. 

SFecifications MODEL 19-520 MODEL 19-542 Semi conductors 19 transistors, 22 transistors, 12 diodes, 2 varistors 12 diodes Tuning range FM 88-108 MHz FM 88-108 mHz FM Stereo Multiplex AM 535-160S kHz Internal AM and external FM 

FM 88-108 MHz FM Stereo Multiplex AM 635-1635 kHz Aerial Internal AM and external FM Frequency response 50-17,000 Hz 

MODEL 19-520 

Power output 

Function selector 

35-20,000 Hz 2| watts rms per 4 watts rms per channel (8 watts channel (18 watts music power) music power) Ceramic phono Magnetic/Ceramic phono and aux. 4-8 ohm 8 ohm Power on/off. Volume, On/off, Volume, bass, tone, balance, timing, treble, balance, AFC. Stereo indicator tuning, AFC. Stereo indicator 

MODEL 19-542 

AM, FM, FM Stereo, Phono (Stereo indicator light) 15' x 8^' x Si" 
£30.45 

Carr. & Ins. BOp 

AM, FM, FM Stereo, Ceramic, Magnetic. Aux. 16i' x 9^' x Si" 
£44 

Carr. & Ins. 50p 
E.M.I. 13x8in. 
HI-FI SPEAKERS 

Fitted two 2Jin tweeters and crossover network. Impedance 8 or 15 ohm. Handling capa- city 10W. Brand new. 
£3.47 p-&p-4{* 

HI-FI STEREO HEADPHONES 
Designed to the highest possible standard. Fitted 2Jin speaker units with soft padded car muffs. Adjustable headband. 8 ohms impedance. Com- plete with 6ft lead and stereo jack plug, 

f P. & : ' 26p. 
STEREO STETHOSCOPE SET Dow imp. £1.25 P. & P. lOp. 
MONO STETHOSCOPE SET Low imp. 52p. P. & P. lOp. 

PREMIER EXCLUSIVE! 
MIDLAND CASSETTE TAPE RECORDER 
12-!12 
Solid state incorporating Automatic Level Control for trouble-free 2- track recording. Inputs for mike and aux. Earphone socket. Complete with batteries and earpiece. Size 10|m x 5|in X 2|in. 
PRICE P. & P. 40p 

POCKET SIZE MULTI-TESTER With wide angle, jewelled meter movement, ceramic long-life, low-loss switching, tough impact resisting case. Sensitivity 20,000 ohms/ volt D.C. 10,000 ohms/volt A.C. 19 Ranges: 0-5-25-60-250-500-2500 volts DC. 0-10-50-100-600-1000 volts AC. 0-50^4-2-5 mA-250 ntA DC. 0-6000 obms- 6 megohms, lO/a ^f-0 001 mfd-1 mid. —20 to -j-22dB. Complete battery, test lead and £4.90 instructions. 17p. 
" VERITONE " RECORDING TAPE 
SPECIALLY MANUFACTURED IN U.S.A. PROM EXTRA STRONG PRE-STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED, TENSXLISED to ensure the most permanent base. Highly resistant to break- age, moisture, heat, cold or humidity. High polished splice free finish. Smooth output throughout the entire audio range. Double wrapped-attractiveiy boxed. 
LP3 8' 250' P.V.C. 28p LP6 Si' 1200' P.V.C. 62p TT3 3* 450' POLYESTER 37p DT6 Bf 1800' POLYESTER £112 DT3 Si' 600' POLYESTER 57p TT6 5f 2400' POLYESTER £1-87 SP5 6" LP5 5" DT5 5' 

P.V.C. P.V.C. 42p 50p 1200' POLYESTER 75p 
TAPE SPOOLS 3° lOp, 5'. Si'. T 9p. 

SP7 LP7 DT7 TT7 
7' 1200' P.V.C. 62p 1800' P.V.C. 75B 2400' POLYESTER £1-25 3600' POLYESTER £2 50 Post and Packing 3' 5p, 6*, 5i't 8p, 7" lOp. (3 reels and over Post Free). 

PREMIER STEREO SYSTEM "SIX" 
SAVE OVER £16 

Comprises Midland AM/FM Stereo Tuner Amplifier Model 19-542. Pair of loudspeaker systems as System "ONE" Garrard SP25 Mk. m fitted Goldring G850 Stereo Cartridge with teak plinth and cover. Total rec. list price over £91. 
£75 Carr. & Ins. £1-75 

59 WATT PUBLIC ADDRESS 
AMPLIFIER MODEL PA-SOSC! 

A top quality arnplilicr giving 60 watts nns power output (80W peak). Incorporates S transistors ami 4 silicon diodes (silicon output transistors). Inputs for 2 micro- phones each with individual volume controls, plus phono/ aux input. Master volume control and Bass and Treble Controls. Well presented front panel for ease of opera- tion, on/off power flick switch and pilot light. Output impedance 4/8/16 ohms Mike 1 and 2 Sensitivity 2mV (50k £1) Phono/Aux 300m V (100k Q). Frequency response 60—20,000Hz- Fused output and thermal overload protection. A.C. Mains 220-250V, 50/60Hz Size 13|ln x 9iii x Sin. 

SPECIAL OFFER! 
GARRARD SP25 MX II SINGLE RECORD PLAYER FITTED GOLDRING 850 MAGNETIC STEREO CARTRIDGE COM- PLETE IN TEAK PLINTH WITH RIGID PERSPEX COVER, 
Total list price over £24. 

PREMIER PRICE 
£18.90 

P. & P.oOp. 
TAPE CASSETTES 
C60 (SL) 37p IS 
090 a.) 62p & 
C120 (™) 87p h% 
P. t P. 5p. 

Atl cassettes can be supplied with library case* at 3p. extra each 

PREMIER RADIO 
10 & 23,TOTTENHAM COURT ROAD, LONDON, W.I TEL: 01-636 3451/2639 
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL;01-636 3451 

TOTTENHAM COURT RD. 
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rSfiB-.m*. V ■ DEPT.D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA. ESSEX 
I V%IV L.I B«1 TELEPHONE; SOUTHEND (0702) 46344 

FULLY TESTED AND MARKED 
AC107 159 OC170 23p 
AC128 ISp OC171 23p 
AC127 i7p OC200 25p ACia8 139 OC201 25p 
AC170 259 2G301 13p 
ACYI7 159 2G303 18p 379 2N1302-S 40p AF188 SOp 2N1304-5 25p 
AFISO 87p 2N1306-7 SOp 35p BC154 25p 2N1308-9 BC171-BC107 13p 2N1389-FET 4Sp ISp 2N3844A 25p BF194 15p POWER TRANSISTORS BF274 15p OC20 SOp BFY50 20p OC23 SOp 40p BSY26 S7p OC25 B8Y26 13p OC26 26p 
BSY27 13p OC28 40p 
BSY28 13p OC35 25p BSY29 13p OC3S 37p B9A95A 13p AD149 SOp 
OC41 13p AUY10 £1-25 OC44 13p 2N3055 68p OC45 13p 2S034 25 p 
OC71 13p DIODES lOp OC72 13p AAY42 OC81 13p OA91 9p OC8ID 13p OA79 9p OC139 13p GA81 9p OC140 17p 1N914 7p 

Packs of your own choice up pl to the value of 50p with orders ■ ■■■■"■ 0ver £4. 

NEW UNMARKED UNTESTED PAKS NEW TESTED & GUARANTEED PAKS 

"IS Mixed toHs If- wtti Zeners Top Hat CArt type. 3UP 

B66 ISO High quality Germ, Diodes. Min. glass Cftn type. 3UP 
B83 200 Trane. Maker, reieoti. NPN/FNP. CA- Sil. and Germ. 
B84 100 Sfiicon Diodes DO-7 glas. equiv. to CAm OA200, OA202. JWp 
HIS 30 Top Hat Silicon Bectlfleri 760 mA. CAn Mixed volts. ■,WP 
B86 SO Bil. Diodes eub. min. IN914 and IN916 gQp 
H16 8 ExperimenterB' Pak of Integrated CAn circuits. Data aupplied. r 
B88 50 Sil. Trans. NPN. PNP, equivalent to CAv* OC200/1, 2N706A, BSY95A, etc. ^vp 
B60 10 7 Watt Zener Diodea. Mixed voltage.. ^Qp 
H20 20 BY126/7 tjrpe Silicon Rectifiers 1 amp CA_ plastic. Up to 1,000 volts. ^vp 
H6 40 250mW. Zener Diodse DO-7 min. CAn Glass Type. AV.40% Good. 

■50p 

50p 
10 e50p 

B99 T QQ Mixed Capacitors, Post and packing ISpCQ-^ J"vvApproi, Quantity counted by weight. **VK 
H4 T CA Mixed Eesistors, Post and packing lOp, CQn A3U Approx. Quantity counted by weight. 

40 Wirewound Besistors. Mixed Values. Postage 7p.   

2 20 
10 

'SO 
3 20 
9 20 OA47 gold bonded diodes coded MCS2. 

SQp 
50p 
50p 
50p 
50p 
50p 
50p 

RETURN OF THE UNBEATABLE P.I. PAR. NOW GREATER VALUE THAN EVER 
Full of short lead semiconductors and electronic components, approx. 170. We guarantee at least 30 really high quality factory marked Transistors PNP and NPN, and a host of diodes and rectifiers. Mounted on printed circuit panels. Identification chart supplied to give some information on the transistors. 
N PLEASE ASK FOB PAK P.I. ONLY Cnn lOp P. & P. on this Pak r 

COLOUR T.V. LINE OUTPUT TRANS- FORMERS. Designed to give 25KV when used with HL509 & PY500 valves. As removed from colour receivers at the factory. 
ONLY £1 each. Post & Packing 25p  

P.O. RELAYS 8 FOR 
Various Contacts and Coil f I Resistances. Post & Packaging 25p 

ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE 
SEND FOB OUB FREE LISTS and CATALOGUE OF ALL OUB PBODUCTS. CHECK YOUB OWN EQUIVALENT WITH OUR FEEE SUBSTITUTION CHABT. 

NO CONNECTION WITH ANY OTHEB FIEM. MINIMUM OBDEK 50p. CASH WITH ORDER PLEASE. Add lOp post and packing per order. OVER- SEAS ADD EXTRA POSTAGE. 

HA SHORT-WAVE 
■ . L# . KITS 

WORLD-WIDE RECEPTION 

M ■ 

: 

Famous for over 35 years for Short-Wave Equip- ment of quality, "H.A.C." were the Original suppliers of Short-Wave Receiver Kits for the amateur constructor. Over 10,000 satisfied customers—including Technical Colleges, Hos- pitals, Public Schools, E.A.P., Army, Hams, etc. 
NEW "DX" RECEIVER Improved one-valve model "DX" mark 2. Complete kit—price £3.30 (post & packing 20p.). Customer writes: "Australia, India and America at loud volume."—"I am 14 years of age and have logged over 130 stations, plus countless Amateurs from all over the world." Send S.A.E. for test report. 

This kit contains all genuine short-wave com- ponents, drilled chassis, valve, accessories and full instructions. Beady to assemble, and of course, as all our products—fully guaranteed. Pull range of other S.W. kits, including the famous model "K" and "K plus" (illustrated above). All orders despatched by return. (Mail order only.) Send now for free descriptive catalogue & order form. 
"H.A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.I 

Est. 1943 JOHNSONS Tei: 24864 

New! CV2—a unique tripie-purpose 
VHF kit for the Amateur enthusiast, 
integrated converter, receiver, and 
tuner-feeder. Fantastic single transis- 
tor performance! Comprehensive kit 
of high grade parts with three coils 
covering 80-178MHZ, 9v battery, etc., 
together with simplified diagrams and 
instructions. Price complete, £4, post 
paid, direct from makers. S.A.E. for 
literature. 

JOHNSONS (RADIO) 
St. Martin's Gate, Worcester 

WR1 2DT 

KEYNECTOR 

The safe quick 
way to connect 
electrical 
equipment 
to the 
mains 

Send for full details EE INSTRUMENTS 
49-53 PANCRAS ROAD. LONDON N.W.I Te|:01-837 7781 I " " 

LOOK AT THESE PRICES 
CARTRIDGES 
Acos GP67-2, GP91-35C £112*; Acos GF93-1 £1'331; Acos GP94-1 fl-82J: Sonotone 9TAHC £1-97^; All above in makers cartons; BSB X4H £1.50. 
FS 2500 STEREO AMPLIFIER 
5 watts per channel; In attractive Cabinet, P.1T. Radio & Tape inputs Tape output & Speaker outputs Dim. I2i' x 5$* x Si". Our Price £16-97}. SP25 Mk3 £12-87. 
PLUGS 3c SOCKETS 
Phono plugs, assorted colours 4ip; 45p per doz; Coaxial plugs, aluminium 7Jp; Coaxial couplers ?ip: 2 pin DIN plugs 15p; 3 pin DIN plugs IBp; 5 pin DIN plugs 17p; 2 pin, 3pin & 5 pin DIN sockets 7ip; Wander plugs 2Jp; sockets 3Jp; Banana plugs 5Jp. Sockets 5p : 3-5mm J/Plugs 7ip and 124P I Standard J/Plugs with solder terminals lOp : Chrome 15p ; Side Entry J/PIuga black and chrome 24p ; Insulated j/sockets—o/cct I8p, eject 17p. 
ELECTROLYTIC CAPACITORS 
4uF 160v 4p ; 8uF 600v 15p ; 8uF 12v 4p : 8uF + 8uF 450v 21p : 10uF 160v 4p ; 12uF 26v 4p ; 16uF 450v 14p ; 16uF + 16uF 450v 23ip ; 30uF lOv 4p ; 50uF lOv 4p ; lOOuF 9v 4p : lOOuF i2v 4p ; 150uF 12y 4p ; 320uF 9v Sp ; 1500uF 30v 19p ; lOuF 16v 7 Jp ; 5000uP 25v 60p ; I0,000uF 26v 75p ; 20,000uF SOv £1-05. 
MICROPHONES 
Acos Mic 45 £1.12J; Acos MIc 60 99tp: Planet OM70 £1-50; Hand Mike 75p. 
VALVES 
PY81 36p; PCL83 39p; EF183 45p; EFX84 45p. 
PLEASE NOTE CHANGE OF ADDRESS 
GEOReE FRANCIS (DeptPW), 
12-14, Middle Gate. Newirk, Notts. 
Telephone: Newark 4733. 
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fJill 

A. LESTER-RANDS 

PW WORKSHOP 

'scllloscope 

THE circuit and other technical details of the 
P.W. oscilloscope were given in part 1. The 
prototype, as shown in the photographs, was 

constructed in a Mod-Contil case type Q which has 
overall dimensions of 13 X 9 X Tin. Any case of similar 
size could be used but the layout of the components 
should follow that given as closely as possible. Details 
for the front panel drilling are given in Fig. 2 and 
these apply of course to the panel of the Mod-Contil 
type Q case. The general assembly of the two end 
panels and the chassis and the 
positions of the c.r.t, the compo- 
nent tagboards and mains trans- 
former are shown in Fig. 3. This 
layout is important even if a dif- 
ferent case is used. The trans- 
former T1 must be situated below 
and to the rear of the c.r.t. and as 
close to the end of the chassis as 
possible as shown in Fig. 4. 
SUB-ASSEMBLIES 

These include the main tagboard 
mounting screen, the panel for the 
c.r.t. base and the panels for the 
focus and brilliance controls and 
the X amplifier gain control. Details 
for the main tagboard mounting 
screen are given in Fig. 5 and on 
this are fitted the miniature tag- 
boards as shown in Fig. 3 with 
insulating material beneath them 
to prevent short circuits. The panel 
and clamp material for the c.r.t. 
base are shown in Fig. 6 but note 
the slotted holes in the panel to 
allow the height of the c.r.t. to be 
adjusted relative to the front panel. 
The c.r.t. holder is not mounted on 
this panel but simply pushed on to 
the c.r.t. connecting pins. 

Details for the focus (VR9) and 
brilliance (VR8) controls panel are 
given in Fig. 7b. The panel may be 
made from perspex or paxolin, ^in. 
thick. Both controls are at high 
potential with respect to chassis 
and for this reason must not only 
be mounted on a panel of insulat- 
ing material but must also be 
coupled to the front panel con- 
trol knobs via insulating spindle 

couplers as shown in the photo. The remaining panel 
is that for the X amplifier gain control VR1 as shown 
in Fig. 7c and which is secured to the side of the 
chassis as in Fig. 7a. The spindle of this control must 
be cut, very short (to about ^in.) and slotted as shown 
as adjustment is made, when required, by screw- 
driver. To facilitate this a hole is cut in the side panel 
exactly in line with the control i.e., on the right when 
facing the front panel. 

The three small tagboards E, F and G are located 

0 X shift VR4&VR5 Brilliance VR8 . 

1 £dia 

e 
CRT 

Y Shift Focus 
VR9 3 'a VR6&VR7 

21: 15x' i Mams neon panel Mains on / off 
0 ■ 

0 0 0 Y gain 
VRIO 

iB fine controi VR3 TB amplitude 
: VR2 

111 
50 Hz Ext sync Y amp Y pre-amp 

/ Int 

--©-f 
re rangeVp^ 

Ofr- .--yo,-:,.. 
€5 

4-amp 

T% 

Y p"e-amp 50Hz L-.xt v 'amfj • a amp 

Q P CD - Terminals Coax | msulated soc ket -i'' socket s: 

d 1'2 
5% 

Fig, 2: The drilling of the front panei and location of the controls. 
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HOW TO TELL A STIR! 

SYSTEM THAT LOOKS G 

FROM A STEREO SY5TI 

THAT SOUNDS GOOD 1 

OU PART WITH YOUR m 

There's only one way to buy 
stereo equipment, Listen to it, Lots of 
it, Until you find the sound you like 
for the money you've got. 

Sound advice, But try acting 
on it in 990o of hi-fi dealers and you'll 
be asked to show the colour of your 
money. We at Roc think that's unfair. 
So we fitted out our store in the 
Edgware Road with a series of sound 
systems, so you can hear all the 
stereo you want until you find the 
equipment you like, With no hustling. 

But if you're one of those poor 
unfortunates who cannot make it in 
person, we'll sell you a system by 
mail. We've got the best range in 
town from single speakers to 
complete stereo set-ups, 

Here are just six of the 
systems we've got in stock, 

Fill in the coupon and we'll 
have our systems brochure back to 
you by return, 

mm 

Name 

ROC ELECTRONICS LIMITED 
133 EDGWARE ROAD LONDON W21ET 

TELEPHONE: 01-7S3 BS11 

Amplifier Output Speaker Turntable Price 
per channel Capacity 

System 1. 4 Watts 6 Watts Garrard 2025TC £39-90 
System 1!. 8 Watts 10 Watts As system | £49-90 
System III. 15 Watts As System i 1 ill A Garrard 2025TC £59-90 

1 11B Garrard SP,25 MK III £69-90 
System IV. 20 Watts 20 Watts Garrard SP.25MKill £79-90 
System V 18 Watts 20 Watts As System IV £115-00 
System VI. 30 Watts 30 Watts Thorens TD150AB £182-00 
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TECHNICAL 

TRAINING 

in radio television 

and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs—they can help you too! 
Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

0 C. & G. Telecommunication Techns', Certs. 
• C. & G. Electronic Servicing 
• R.T.E.B. Radio/T.V. Servicing Certificate 
• Radio Amateurs' Examination 
• Radio Operator Certs 
• General Certificate of Education, etc. 
Now available Colour T.V. Servicing 
Examination Students coached until successful 

NEW SELF-BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5-valve receiver, transistor portable, 
and high-grade test instruments—all under expert tuition. 
Transistor Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V.and Electronics. 

HF 
INTERNATIONAL 

CORRESPONDENCE SCHOOLS 
EST. 1891 

Dept. 171, Intercext House, Stewarts Road, London, S.W.8. 
Please send me the ICS prospectus—free and without obligation. 
(state Subject or Exam).....     

NAME   (BLOCK CAPITALS PLEASE) 
ADDRESS   

AGE OCCUPATION.. 

INTERNATIONAf CORRESPONDENCE SCHOOLS 

elegtroVSlue 

SEMI-CONDUCTOR BARGAINS 
ALL BRAND NEW AND TO SPEC. NO 'SECONDS' 

All power types supplied with free insulation sets. 
40361 ... 40362 ... 2N696 2N697 2N706 2N930 2NI !3! 2N I i 32 2NI302 2NI303 2N! 304 2N1305 2N 1306 2NI307 2NI308 2N1309 1NI6I3 2N17I I 2NI893 2N2I47 2N22I8 2N22I8A 2N22i9 2N2219A 2N2270 2N2369A 2N2483 2N2484 2 N 2646 2N2904A 2N2905 2N2905A 2N2924 2N2925 2 N2926 2N3053 2N3055 2N3702 2N3703 2N3704 2N370S 2N3706 2N3707 2N3708 2N3709 2N37i0 2N37II 2N38I9 2N3904 2N3906 2 N4058 2 N4059 2N4060 2N4065 2N4062 2N4i24 2N4I26 2 N 4284 2N4286 2N4289 2N429I 2N4292 AC 107 AC 126 AC 127 AC 128 ACi53K AC 176 ACY20 ACY22 AD 140 AD 142 AD 149 
AD 161 
AD 162 

55p 68p 20p 22p I2p 29p 36p 40p I9p I9p 23p 23p 33p 33p 36p 36p 23p 26p 54p 95p 34p 43p 38p 53p 62p 
19p 35p 42p 54p 42p 44p 47p 20p 22p lip 27p 75p I3p I3p I3p 
I 3p I3p I3p I3p 13p I3p i3p 35p 3Sp 35p 20p 20 p 20p 20p 20p i8p 27 p I5p I5p I5p I5p I5p 46p 20p 20p 20p 25p 27 p 20p i6p 50p 50p 60p 
40p 
40p 

AFI14 .. AF1I5 .. AFI 17 .. AFI24 .. AFI27 AFI39 .. AF239 .. ASY26 ASY28 BC107 BC108 BCI09 BCI2S BC!26 BC 147 BC 148 BC 149 BC 153 BC 154 BC 157 BC 158 BCI59 BC 167 BCI68 BCI69 BC177 BC178 BC 179 BC 182L BCI83L BCI84L BC212L BC2i3L BC2i4L BCY70 BCY7I BCY72 BFII5 .. BF167 .. BFI73 .. BF194 .. BFI95 .. BFX29 BFX84 BFX85 BFX87 BFX88 BFY50 ... BFY51 ... BFY52 ... BSX20 C407 ... MCI 40 MPS6S31 MPS6534 NKT2II NKT2I2 NKT2I4 NKT274 NKT403 NKT40S OC7I ... OC8I ... OC81D ZTX300 ZTX301 ZTX302 
ZTX303 ZTX304 
ZTX500 ZTX501 ZTXS02 
ZTX503 
ZTX504 

30p 30p 28p 30p 28p 48p 49p 27p 27p I4p I2p i4p I5p 22p I5p I4p I5p I9p 28p I9p I7p I8p I3p lip I3p I7p I5p I7p !3p Up I3p 25p 25p 25p I9p 33p ISp 23p 27 p 3!p I7p ISp 31P 25p 34p 29p 26 p 23p 20p 23p I6p I7p 25p 35p 30p 25 p 25p 23p ISp 65p 79p 29p 25p 25p «7p I2p 16p 22p 27 p 
i8p 
21 p 25p 
22p 
52p 

Appointed distributors and stockist for sJE*EhIS (U.IC) LT°:' NEWMARKET TRANSISTORS LTD., E. GRINSTEAD ELEC- TRONIC COMPONENTS LTD. . 
COMPONENT DISCOUNTS. 10% on orders for components for 
£5 or more: 15% on orders for components £10 or more. (No discount on nett items.) , ^ aa di jj POSTAGE & PACKING. Free on orders over £2.00; Please add 

I Op if under; Overseas orders, carriage charged at cost. 

EIECTR0VALUE 
Dept. PW-571, 28 ST. JUDES RD ENGLEFIELD GREEN, EGHAM, SURREY. Phone Egham 5533 Telex 264475 
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5," 

4BA 
slotted 

i 

4^4 

4BA 
3'oX3 '8 A 8 aluminium angle 

-O- approx 3 '4 

Tagboard mounting and dividing screen 
18 swg aluminium 

 1 3 . 3 . 
8 x 8 aluminium angle 

Fig. 5: The chassis dividing screen which is also used for mounting 
tagboards A, B, C and D, 

(a) CRT support 
Fig, 6: The c.r.l. mounting panel and base clamp. 

CRT clamp 

VR1 X amp gain 
at 

m 
a a-. 

034,036 V2A-B ECCSI V3 EF80 VI etfso 
SR4 R48 

SR3 R52 R27 
Insulated bracket for VR8 and VR9 

(briltiance and focus controls) 
CRT support bracket Tagboard Q 

V6A-B ECF80 V5 V4A-B ECC83 Shift 
controls 040 EF80 

m- R51 
SR2 C35 Crass ss 

Ca) 
VR8 (britliance) 

vRl CX amp gain) 
a 

- 
VH9 (tOCviS! 

Pasoiin or peraoey 
<^8 or thick! T-v; 

8 x 3'8 atumiRtum angle 
and 

tnd foeut pane) and (he X amp gain control bmekti. 
mis and details for the brilliance 

as shown in Figs. 4 and 7 
respectively. Tagboard F 

16 swg aluminium is mounted on a piece of 38in. aluminium angle and 
located at the side of the 
mains transformer T1 (see 
Fig. 4). This tagboard car- 
ries the capacitors C38, 
C39, C41 and C42 which are 
fairly large so the board 
should be 2in. wide and 
have at least 6 pairs of 
tags. Tagboards E and G 
are mounted on the chas- 
sis with spacers or insu- 
lating material underneath 
so that the tag eyelets do 
not touch the chassis. 
These boards may be 
miniature (l^in. wide), 
each with 10 pairs of tags. 
The location of the valve- 
holders and other chassis 
mounted components such 
as C34, CSS, C36 and C40, 
etc., are shown in Fig. 7. 

CONSTRUCTION 
AND WIRING 

These photos show the 
construction and layout 
as seen from both sides 
and above and below the 
chassis (see also photos 
in Part 1). The c.r.t. is 
mounted so that the final 
anode cap is uppermost as 
shown in Fig. 8. This will 
bring the 'key' on the c.r.t. 
base to the vertical posi- 
tion and ensure that the 
trace is horizontal when 
displayed. Fig. 8 also 
shows the c.r.t. connec- 
tions. The lead to the final 
anode cap can be directly 
soldered to the projecting 
pin. 

The layout for the Y 
amplifier, the 'timebase 
and the X amplifier tag- 
boards is shown in Figs. 
9 and 10 respectively. The 
tagboard pairs A and B, 
and C and D should each 
be regarded as one long 
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Final anode cap 
Alignment of crt as viewed from 
the front ie facing screen with 
final anode cap uppermost 

Not used „ Cathode 
\Key / 

A1, A3 

Cap on crt = Final anode 

Grid 

Not used 
A2 Focus anode 

Fig. 8: C.R.T. base connections, inset shows X and Y plate alignment 
in relationship to the final anode cap. 

VR5 
V shift 

VR6/VR7 
VR7 

Hit- Y1 HT+ 
(B) (A) 

a 

X shift VR4/VR5 

Fig. 11: Wiring of the X and Y shift controls. 
V amplifier boards 

Front panel O tT in TJ- CJ o: cr u 
m cn m m T Is- 

Tagboard B 

/IJR34 

Mounted on S2 

Tagboard A 
R52 R39 

R32; 

T1 

\ Mounted on or by clips 

R7 
cm 

C2S R43 

C41 
€39 

—R31 
R28 
041 
C42 

SR1 Tagboard F 

SR2/040 

- 
Fig, 9: Component layout fot Y amplifiers and tM.t. supply capacitors 

Tlmebase boards 

012 t 0 5 a S o 

□R13 mounted on TB amplitude control 

cm in coc^cMn^iniOTr^Ooioo r-co 
o S E oo voo uSiuuUG omSooQ; 

Tagboard C Tagboard D 

R18 
cm 

R2 
cm 

CO 10 T <M ^ 2 ^ u crtruou QEQc 

Front panel 
x amp 

termma 

Mounted on insulated tag secured on front panel 
Fig. 10: Component layout for tlmebase and X amplifier. 

board and the components spread out, each accord- 
ingly to the space required. For this reason some 
pairs of tags will not be used but there will be more 
than enough for all the components. Much the same 
applies to tagboards E and G. The wiring for the X 
and Y shift controls is given in Fig. 11. Clockwise 

Tagboard E 

movement of the X shift control moves the c.r.t. 
trace upwards, and clockwise movement of the Y 
shift control moves the trace to the right and vice 
versa in both cases. 

The only rule as far as wiring is concerned is to 
keep all wires short as possible and do not take wires 
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Build yourself 

1 

u ■. i M . ^ 

s 
  

r 

nsimffk 
IEMKI IVr 

g 

■ - 
% 

You too can join the millions of satisfied Heathkit builders who have 
discovered the easy way to build better products than they could 
buy . . . have fun . . . and enjoy substantial savings in the process. 
Heathkit models are the beginner as well as the experienced man's 
first choice. Everything you need right down to the last nut and 
bolt is included in every kit. The wonderful step-by-step assembly 
manual is the last word in clarity. Want to know more . . . your 
first step is to send for the Free Heathkit catalogue and discover the 
unique satisfaction you can get from building the best. 

5 B_*-' 

SWL HI-FI R/C 
15 TEST 

HOW TO BUY YOUR HEATHKIT 
Orders for mail order dispatch from the factory may be placed at the London or Birmingham Heathkit Centres or by post to the Gloucester factory. Such orders are at 'direct-from-factory' prices which are lower than retail prices. 
Goods may be purchased at the Heathkit Centres at retail prices. 
Goods may be purchased at the Gloucester factory Showroom at 'direct-from-factory' prices. 

London Heathkit Centre, 233 Tottenham Court Road. 
Open Monday to Saturday 9 a.m. —6 p.m. Phone 01-636 7349. 
Birmingham Heathkit Centre, 17-18 St. Martin's House, Bull Ring. Open Tuesday to Saturday 9 a.m. —6 p.m. Phone 021-643 4386. 
Gloucester factory Showroom, Bristol Road, Gloucester. Open Monday to Saturday 9 a.m. — 5 p.m. 

JJ Please send me FREE Catalogue 
NAME   
ADDRESS  

  51/5/71 
HEATH (GLOUCESTER) LTD. 

GLOUCESTER GL2 6EE 
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*WMfW£400Rfi m 
i/upv COMELY PORTABLE FIDELITY 
Mw COMMUNICATIONS 
An g & RADIO RECEIVER 
  

PICKS UP AIRCRAFT TRANSMISSIONS (control to aircraft, etc.), SHIPS AT SEA. POP PIRATES. TAXIS, AMBULANCES, LOCAL RADIO STATIONS, CONTI- RENTAL STATIONS, ALL BBC, VHF & MANY, MANY, MANY MORE, including fasci- nating public service trans- missions that we are not allowed to mention! A miracle of advanced technology! You get far, far more than an ordinary radio! An instrument that will bring a new dimension to your world of sound ! Frequency range: MW 540-1600 KHz. FM 88- 108 MHz. Air 108-136 MHz. intermediate Frequency: MW 455 KHz, FM 10.7 MHz, Air 10.7 MHz. 18 SEMI-CONDUCTORS: Transistors 11, Diodes 6 + Thermister! Automatic frequency control "focks-in', eliminating 

TO EVERY 
CHASE ITAIRCRAF 

SP0TTER"HIGH POWER \ . 
"BINO-SCOPE'BINOCULARS 

drift. Pinpoint station seiectTon! Built-in adjustable 8-seciion 31" telescopic aerial. Lowest price ever! Tremendously strong leather-grained case with carry handle, 10i" x 6t" x 4" overall approx. Written guarantee. Only £11-97p., carr. etc., 38p—with FREE parr of "aircraft spotter" high power "bino-scope" binoculars with built-in filters for viewing in strong sunlight & independent left & right eye focus. Send or call. ^Compare it with sets costing £40 or more. Refund if not delighted. BONUS OFFER: Shoulder strap, earphone for personal listening & batteries, all for 23p extra, if required. 

1 
OUR PRICE POST 
m 

ETC 
97 381 

STOP PRESS ! 
You can still order "By Post" THIS WAY:— 

Whether you have a bank account or not—GO TO ANY BANK (Bar- clays if possible) obtain a BANK GIRO FORM—pay in the amount to cover your order (including carriage, etc.) write full name and address and details of your order on reverse side of Giro Form. Address your completed GIRO PAYMENT/ORDER to: SHOPERTUNITIES LTD, (WP/5) C/O BARCLAYS BANK LTD., Code No. 20-13-81, BRITISH MUSEUM BRANCH, LONDON, W.C.I and hand to bank cashier. We'll arrange immediate despatch by carrier. This system of payment can always be used in the future (or for past ads.) if you wish. 

I Dept- WP/5' 164 OXBRIDGE ROAD, 3iE J Jitf I LiUijaal iBSjLj (facjng Shepherd's Bush Green), 
LONDON, W12 8AQ (Thurs, 1, Fri. 7). Also 37 High Holborn, London, W.C.I (Wed, 1, Thurs. 7). Both stores open from MONDAY-SATURDAY 9-6. 

Fi&rsmmeNT</&fsr£mweM 

world < 
\ismmm l- ter/ 

1/ecotxa^^A. 
'ev/WMMt TH£M 
m this met! 

6 WAVEBAND JSiLI 

PM BOX POST ETC. 43 p b; 

*C0MPflRr 
ITS PERFOSMANCEwith 
£14 RADIOS! 

I NOT JUST A RADIO-BUT TECHWOLOGiCAL MAGIC! 
THE LATEST 1S71 MODEL, SUPERSEDING ALL PREVIOUS MODELS FANTASTIC BRAND NEW RUSSIAN "MERIDIAN" 6-WAVEBAND PORTABLE RADIO. DESIGNED FOR WORLD WIDE RECEP- TION. Only put into production after incorporation of every conceivable possible up-to-date technological improvement had been carefully considered and thoroughly examined. So advanced it will probably make your present radio seem like a "crystal set"! It's far better than any6-wave radio even they have produced! Finest value we've ever offered! We're almost giving them away at £9.97—a mere fraction of even today's Russian miracle price! We challenge you to compare performance and value with that of £34 radios! Instant refund if you are not astounded! Purer and sweeter tone than ever! Much wider band spread than hitherto for "pin-point" station selection Once again the Russians have proved their fantastic ability in electronics—brilliantly reflecting their advanced micro-circuitry techniques In the field of spaceship and sateilite communications. YOU GET THIS AMAZING SET FROM US AT A PRICE THAT BEARS NO RELATION TO TRUE VALUE! Yes, 6 separate wavebands, including Standard Long, Medium and Short Waves to cover world! Unique side control waveband selection unit gives incredible ease of station tuning! Thousands of different transmissions and stations at your fingertips 24 hours a day, even ships at sea and messages from ail over world—nothing is secret! The radio enthusiast has the world in his hand! Superb, sweet tone—controlled from a whisper to a roar. Push-pull output! Separate ON/OFF volume and Treble Bass tone controls! Take it anywhere—runs economically on standard batteries. Internal ferrite rod aerial plus built-in lelescopic aerial extending to full 33im. length. It's also a fabulous CAR RADIO—any speed, requires no additional aerial. UNIQUE! Elegant Black, White and Chrome finish case. SIZE lOi* x 8" x Si'over- all approx. Magnificently designed, made to give years of perfect service. With WRITTEN GUARANTEE, manual with simple operating instructions and circuit i diagram. ONLY £9.97, POST ETC. 43p. Standard batteries 25p extra. Can also be used through extension amplifier, tape recorder or public address. 

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; Servo-mech- 
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: British National Radio School. Reading, Berks. 
Phase send FREE BROCHURE to 
NAME   Block 
ADDRESS     Caps, 
  Please 5,71 

BRITISH NATIONAL RADIO SCHOOL 

!1. 

M. I B. COMPONENTS (LEEDS) LTD. 
(INCORPORATING M. & B. RADIO) 

38 BRIDGE END, LEEDS 1 Telephone 0532-35649 
GEIGER COUNTERS J Well-known comamina- ' tion meter comprised of main unit fitted with meter marked in 'Milli Rontgens/Hour', probe, lead and carrying case. A very sensitive set which will give a good reading from most pocket watches. Very low battery consumption. Audio out- put available from socket on front panel. Supplied in new or as new condition. 
Model 1. Supplied with internal vibrator power supply unit, enabling set to work from 4 pen cell batteries £4-471 plus 37ip. p.p. Model 2. Requires 2 HT batteries (not included) £3-75 plus 37fp p.p. 
TRANSISTOR INVERTERS. Both models are brand new. Model 1. 12 vdc input 270 vdc at 150mA approx. output. £3-25 plus 20p p.p. Mode! 2. 12 vdc input 330 vdc at 330mA approx output. £5-75 plus 25p p.p. 
VHF RECEIVER UNIT TYPE R1933A. 18 miniature valve vhf receiver ideal for 2 metres, 4 metres or aircraft band. Requires p.s.u. and oscillator. £2-25 plus 3Op p.p. 
ELECTRO MAGNETIC COUNTERS. 4 digit GPO type counters. Used but tested. Six for £130 plus 20p p.p. 
DESK TELEPHONES. GPO type desk telephones complete with dials. Used but tested. Two for £1-621 plus 37ip p.p. Four for £3 00 plus 50p p.p. 
MB2/20A 2 METER TRANCEIVER. Ideal for mobile, portable or fixed station use operating directly from a 12VDC supply. Fitted with a press to talk microphone. Crystal controlled tx using 4 valves in the RF stages giving 20WRF output. With a fully transistorized modulator giving high level amplitude modulation. Receiver uses 7 valves and 20 transistors in a double conversion superhet circuit with tune able front- end using a transisterized tuneable OSC. 12 vdlc transistor inverter drawing 2/9 amps on RX 4.15 amps on S/bye and 8 amps on transmit full power. Write for full details. 
We also have in stock many other items of general interest. Please send s.a.e. for our latest lists. 
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associated with the timebase and its controls too 
close to the Y amplifier wiring, that is try to keep the 
timebase and Y amplifier wiring to the respective 
sides of the centre screen. 

TESTING AND PERFORMANCE 
It is most important that the various potentials as 

shown on the circuit are obtained but note that the 
voltmeter used must be at least 20,000 ohms per volt, 
otherwise the readings obtained will be inaccurate. 
The measured potentials should be within 3% of 
those listed. (Example—for a reading of 600V the 
measured potential should be not less than 580V and 
not more than 620V.) 

If another oscilloscope is available the timebase 
waveforms and flyback suppression pulse can be 
checked quite easily and should appear as in Fig. 12. 
Failing this, set the timebase range switch to posi- 
tion 1 and the fine control to about midway travel. 
Set the timebase amplitude control to about one third 
travel and the X and Y shift controls to midway. Set 
the Y amplitude control to zero. Adjust brilliance 
and focus to obtain a bright but sharp trace which 
should be extended fully across the screen. Check 
that it remains fully extended on all timebase switch 
positions. Now turn the timebase switch to the 'off' 
position in which case only the c.r.t. spot should be 
displayed and this should be completely round and 
about 1mm. in diameter. Reduce brilliance a little 
for this test. Check that the spot can be centred on 
the c.r.t. screen by means of the X and Y shift con- 
trols the setting for these being almost exactly mid- 
range. 

With either control it should be possible to move 
the spot up or down, or from left to right, com- 
pletely off the screen. With the timebase range 
switch still at the 'off' position turn the sync switch 
(SI AB) to position 3, SOHz sweep. The trace dis- 
played should be about 1 • 5cm. long. 

The Y amplifiers can be checked next by first set- 
ting the timebase range to position 1 and the fine 
control to approximately half-way. Connect the 
lOOmV SOHz calibration signal to the 'live' Y ampli- 
fier terminal and make sure the Y amplifier switch 
is to 'Y amp' and not 'Y pre-amp'. With the Y gain 
control at almost maximum the SOHz sine-wave dis- 
played should be about 2cm. peak-to-peak and there 
should be at least 3 or 4 complete cycles. Now 
switch to 'Y pre-amp' and connect the SOHz calibra- 
tion signal to the co-axial Y input and set the Y 
gain to 'icth of its travel. The 50Hz sine-wave dis- 
played should again be about 2cm. peak-to-peak. Turn 
the Y gain a little higher so that the peaks of the 
test signal extend to the top and bottom of the 
screen. At this point the sine-wave should show no 
sign of clipping. 

Further tests which include timebase synchroniza- 
tion, and the X amplifier gain etc., require the use of 
an audio signal generator. For the X amplifier test 
set the sync switch (SI AB) to 'X amp' and turn the 
X amp pre-set gain control fully clockwise. Set the 
timebase range switch to 'off'. With a sine-wave 
signal of 1-5V r.m.s. to the X amp input the trace 
should deflect vertically to approximately 4cm. long. 

Return the timebase range switch to position 2 or 
3 and then set the sync switch to 'internal sync'. In- 
ject a 1000Hz sine-wave of approximately SOOmV to 
the 'Y amp' input and adjust the Y gain for a 4cm. 
display. Adjust the timebase fine control until the 
trace locks. Now run through the rest of the timebase 

ranges using input signals of appropriate frequency 
to ensure that each range is functioning and that 
synchronization can be obtained on each. 

The screen graticule on the prototype was made 
from ^in. thick perspex to the size shown in Fig. 13. 
The calibration marks were as shown, in centimetres 
and were produced by scoring the perspex on the 
side facing the c.r.t. screen. The scored lines and 
marks were filled with Chinagraph (soft wax pencil). 
The graticule can be fixed over the screen by two 
screws at the top which go into the front panel but 
with spacers on them to keep the graticule just off 
the tube face. 

The c.r.t. hood can be made from 18s.w.g. alu- 
minium as shown in Fig. 14. The tab at the top is 
folded as shown and this holds the hood on to the top 
of the graticule. The hood can be pained matt black 
inside if desired. ■ 

In the main circuit of the oscilloscope on page 1009 of the 
April issue the secondary of the mains transformer was 
marked 250-0-250V. This should have read 350-0-350V and 
is as the components list which gave it correctly. 

P.W. SOUND EFFECTS SYNTHESISER 
continued from page 58 

could be tested separately with a 24V battery supply 
and the output coupled to an amplifier for aural 
checks. The output signal level from each generator 
is over lOOmV. This is the best way of ensuring that 
each circuit is operating properly and producing the 
right sound and may well save time and trouble 
when the final assembly stage is reached. 

The amplifier and loudspeaker used with the com- 
pleted synthesiser should be capable of good quality 
reproduction and have a fairly wide frequency range. 
The power output will depend on how loud the sounds 
are to be produced but should be comparable with 
the power output of the organ. A minimum of 10W 

The completed synthesiser f/ith the bottom and side panels removed. 
The power supply can be seen on the left. 
might be suitable for the majority of domestic elec- 
tronic organs. It may be possible, of course, to couple 
the unit directly to the organ main amplifier but care 
should be taken with regard to required signal level 
and impedance matching. | 

A little gremlin seems to have been at work regarding the 
castanets circuit on page 914 of the March issue. C1 and C2 
should be 0'2nF and not 0-02nF as given. In the text of the 
same the section near the middle should read "The wave- 
form from Trl and Tr2 is applied to the base circuit of Tr3 
. , and not "emitter circuit." 
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BRAND NEW SEMICONDUCTORS & COMPONENTS RETURN OF POST 
GUARANTEED SOLE AGENTS FOR SOLID STATES DEVICES INC., (USA). IN U.K. SERVICE 

TRANSISTORS 
2G301 20p 2173403 22iv 40309 32ip BC183 12 k BSX26 45p NKT274 20p 20p 2G302 20p 2N3404 32ip 40310 46p BC184 15p BSX27 47k 32k NKT275 2G303 20p 2N3405 45p 40311 35p BC212L 12ip BSX28 NKT281 27*p 2G306 42|p 2N3414 22ip 40312 47ip BOY30 27k BSX60 82k NKT401 87*p 2G308 30p 2N3415 22 ip 40314 37ip BCY31 27 ip BSX61 62k 22*p NKT402 90p 2G309 30p 2N3416 37|p 40820 47ip BCY32 37ip BSX76 NKT403 75p 62ip 2GS71 15p 2N3417 37ip 40323 32ip BCY33 20p BSX77 27lp NKT404 2G874 20p 2N3570 £1-25 40324 47ip BCY34 22k BSX78 27*0 NKT405 75p 62ip 2G381 22ip 2N3572 97ip 49326 37ip BCY38 22k BSY10 27*P NKT406 2.N404 2m 2N3605 27b 40329 30P BCY39 52b BSY1I 27 b NKT451 62b 2N696 20p 2N3606 27 ip 22ip 40344 27ip BCY40 37 k BSy24 159 NKT452 82 *p 2N697 20p 2N3fi07 40347 57 ip BCY42 35p BSY25 15p 3SrKT453 47ip 2N698 25p 2N3702 12ip 40348 52ip BCY43 15p BSY26 17k lirKT603P32ip 2N706 121p 2N3703 12Jp 40360 42ip BCYS4 32k BSY27 17*9 N,KT613F82*p 2N706A 12iP 2N3704 17Jp 40361 47 |p BCY58 22 k BSY28 17k NKT674F 30p 2N708 15p 2N3705 15p 40362 57ip BCY59 22 k BSY29 17*0 NKT677F 30p 2N709 82 ip 2N3706 ISiP 40370 32ip BCY60 97k 20p BSY32 25p NKT713 20p SOp 2N718 25p 2N3707 15p 40406 57ip BCY70 BSY36 25p NKT7S1 2N726 30p 2N3708 09p 40407 40p BCY71 42k BSYS? 25p NKT10419 80p 2N727 30p 2N3709 lOp 40408 52}p' BCY72 17k BSY38 22*P 22*P NKT10439 2N914 I7ip 2N3710 Hp 40410 62 (p BCZ10 27k BSY39 37iD 2M916 17ip 2N3711 i2p 40467A 57ip BCZ11 42ip BSY40 32*P NKT10519 2N918 30p 22ip 2173715 E2-22i 40468A 36p BD116 £1-12^ 85p BSY51 32ip 32*0 2N929 2173716 £2.90 40600 57ip BD121 BSY52 32*9 NKT20S29 2N930 27ip 2173791 £2.75 AC 107 3Cp BD123 82ip BSYSS 87ip 47 k 2N1090 22ip 22ip 2N3819 35p AC126 20p BD124 60p BSY54 40p NKT20339 2N1091 2N3823 97ip AC127 25p BD131 97 k BSY56 90p 37*p 2N1131 25p 2N3854 27ip AC128 20p BD132 97k BSY78 47iP NKT80111 2N1132 25p 2173854A 27ip AC 15 4 22ip BDY10 £1-37J BSY79 45P 77k 2N1302 17^p 2173855 27ip AC176 25p BDY11 fl-62i BSY82 52*P NKT80112 2N1303 17|p 2173855A 30p 30p AC187 82ip BDY17 £1-50 BSY90 57*0 97k 2N1304 22ip 2173856 AC188 37 ip BDY18 £1-75 B8Y95A 12*P NKT80113 2M1305 22ip 2N3856A 35p 25p ACY17 27ip BDY19 £1.97* BSW41 42k £1.12 2N1306 25p 25p 2173858 ACY18 25p BDY20 £1.12* BSW70 27 *P NKT80211 2N1307 2N3858A 30p ACY19 25p BDY38 97*p cm 75p 92ip 2N1308 30p 2173859 37ip 32ip ACY20 26p BDY60 £1-25 C424 27*p NKT80212 2N3309 30p 2N3859A ACY21 25p BDY61 £1-25 C425 55p 92iD 2N1507 mp 2173860 30p ACY22 2Cp BDY62 £1-00 C426 400 NKT80213 2N1613 26p 2N3866 £1.50 ACY28 20p BF115 25p C428 37*0 92*p 2N1631 35p 2N3877 40p ACY40 2Qp BF117 47 ip C744 30p NKT80214 2hl 1632 30p 2173877A 40p ACY4I 25p BF163 37k D16P1 37*p 92*p 2N1637 30p 2N3900 37ip ACY44 40p BF167 26p D16P2 40p NKT80215 2N1638 27|p 2N3900A 40p AD 140 52ip BP173 32 k D16P3 37ip 92ip 2N1639 27ip 2N3901 97ip AD149 57ip BF177 32ip D16P4 40p NKT80216 2N1711 25 p 2N3903 35p AD150 62ip BF178 52k GET102 3 Op 92k 2N1889 32ip 2N3904 35p AD161 37 ip BF179 72k 35p GBT113 20p OC20 75p 2N1893 37 Jp 2N3905 37ip AD162 37 ip BP180 GBT114 20p OC22 50p 2N2147 82|p 2N3906 S7ip AF106 42ip EF181 32k 25p GET118 200 20p OC2B 50p 2N2148 57ip 2N4058 mp AF114 25p BF184 GBT119 OC24 50p 2N2160 57ip 2N4059 10p AF115 3 Op BF1S5 42*p GET 120 52*P OC26 42 ip 2N2193 40p 2174060 m? AF116 25p BF194 17k GBT873 12ip OC26 27ip 62*p 2N2193A 42ip 2N4061 mp AF117 25p BF195 20p GET880 30p 0028 2N2194A 30p 2N4062 mp AF118 82 ip BP196 42k GET887 20p OC29 82k 2N2217 27ip 32ip 2N4244 474p AF119 80p Bri97 42ip GET889 22*P OC35 50p 2N2218 2174285 mp AF124 22ip BF198 42 ip GET890 22*0 OC36 62ip 22ip 2N2219 32 ip 2174286 174p AF125 20p BF200 52ip 20p GBT896 22iP OC41 2N2220 26p 2N4287 17 ip AF126 20p BP224 GET897 22*P 22iP OC42 25p 2N2221 25p 2N4288 17ip AF127 m? BF225 2 Op 22*p 6ET898 OC44 20p 2N2222 30p 2N4289 17ip AF139 37ip BF237 MJ400 £1-07* OC45 mp 2N2287 2174290 17Jp AF178 42k BF238 22ip MJ420 £1.12* OC46 15p £107ip 2N4291 17JP AP179 72ip BF244 32ip MJ421 £1.12* OC70 15p 2N2297 30p 2174292 12iP AF180 52ip BFW61 47ip 22* p ML430 £1-02* OC71 12*9 2N2368 17ip 2174303 47ip AF381 42k BFX12 MJ440 96P OC72 12*p 32*p 2N2369 17ip 2N5027 62ip AF239 42 k BPX13 22*p MJ480 97iP OC74 2N2369A 17ip 2N5028 57ip AF279 47ip BFX29 30p MJ481 £1-25 OC75 22*p 2N2410 42iP 2N5029 47 ip AF280 82k BFX30 30p MJ490 £1.00 OC76 S2*p 2N2483 27ip 2175030 42ip AF211 82k BPX42 37iP MJ491 £1.37* OC77 30p 2N2484 32ip 2175172 12ip ASY26 25p BFX44 37 k MJ1800 52.17* OC81 20p 2N2539 22iP 2N5174 52ip A8Y27 37ip BFX68 67ip MJB340 62 k OC81D 22ip 2N2540 224P 2N517o 52Jp ASY28 27ip BPX84 25p MJB520 87 iP OC83 25p 2N2613 85p 2N5176 45p ASY29 27k BFX85 32*p MJE521 87*P OC84 25p 32 *p 2N2614 30p 2N5232A 30p ASY36 25p BPX86 25p MPP102 42*0 OC139 2N2646 57ip 2175245 45p ASY50 25p BFX87 27*p MPF103 87*0 OC140 32*p 2N2696 82Jp 2N5246 42|p ASY6I 32k BPX88 25p 62ip MPF104 37iP OC170 30p 2172711 25p 2N5249 87 ip £3-25 ASY54 25p BFX89 MPF105 37iP OC171 30p 2N2712 25p 2175265 ASY86 32ip BFX93A 7 Op MPS3638 32*P OC200 37ip 2N2713 27ip 2N5266 £2-75 AU103 £1-50 BFY10 32k fTKTOOlS 47*0 OC201 47k 2N2714 30p 2N5267 £ 2.62i ASZ21 42 k BFY11 42k 1VKT124 42*9 OC202 82*p 2N2865 62ip 2N5305 37 ip ATTY10 £1-50 BFY17 22 k 32* p NKT125 27 k OC203 42ip 42*p 2N2904 30p 2N5306 40p BC107 12k BFY18 NKT126 27*P OC204 2N2904A 32ip 2175307 37ip BC108 12k BFY19 32k NKT128 27ip OC205 62*p 2N2905 37ip 2N5308 37ip BC109 12k BPY20 £1-60 NKT135 27 *P OC207 76p 2N2905A 40p 2N5309 62ip BC113 27 k BPY21 42k NKT137 32*p 30p OCP71 42*p 2N2906 25p 2N5310 42ip BC115 40p BFY24 45p 25p NKT210 ORP12 82ip 2N2906A 27ip 2N5354 27ip BC116A 37 k BFY25 NKT211 30p ORP61 SOp 22*p 2N2907 30p 2N5355 274 p BC118 32k BFy26 20p NKT212 30p P346A 2N2993 15p 2N5356 82ip BC121 20p BPY29 50p NKT213 30p 22*P T.IS34 62k 2N2924 X5p 2N5365 47^p BC122 20p BPY30 50? NKT214 TIS43 40p 2N2925 15p 2175366 32ip BC125 66p BPY41 50p NKT215 22*P TIS44 12*p 2N2926 2N6367 57-ffP BC126 55p BPY43 62*p NKT216 37*p TIS45 12*0 Green 14p 2N5457 37ip BC140 37k BFY50 22* p NKT217 42} P TIS46 mp Yellow 12ip 2S005 75p BC147 17 k BPY51 22* p NKT219 30p TIS47 12k Orange 12ip 2S020 £2-00 BC148 12k BPY62 22ip NKT223 27k TIS48 12k 2N3011 30p 2S102 50p BC149 17k BPY53 17*p NKT224 25p 22ip TIS49 12k 2N3014 32ip 2S103 25p BC152 17k BFY66A 57lp ]SrKT225 TIS50 i7k 2N305S 25p 2S104 25p BC157 20p BPYTS 30p NKT229 30p TIS51 mp 2N3054 50p 2S501 32ip BC158 17k BFY76 42ip NET237 35p TIS52 12k 22k 2N3055 75p 30p 28502 35p BC159 20p BPYTT 57ip NKT238 25P TIS63 2N3133 28503 27 ip BC160 82k BFY90 67ip NKT240 27*p TIS60 22*p 2N3184 3 Op 3N83 40p BC167 15p BFW58 27 k 25p NKT241 87 ip TIS61 25p 2N3135 25p 3N128 70p BC168B 14p BFW69 NKT242 20p TIS62 27k 2N3136 25p SN140 77ip BG168C 15p BPW60 25p NKT243 62k TIP29A SOp 2N3390 25p 3N141 72ip BC169B 14p BPX25 £1-85 NKT244 17*p TIP30A SOp 2N3391 20p 3N142 55p BC169C 15p BPX29 £1-80 NKT245 20p TIP31A 62ip 2N3391A 30p 3N14S 87 ip BC170 i2ip BPY10 £1-45 NKT26I 20p 30p TIP32A 75p 2JT3392 mv 3N152 87ip BC171 15p BRY39 47ip NKT262 TIP33A 2N3393 15p B.C. A. 52ip BC172 15p BSX19 mp ITKT264 20p £1 02ip 2N3894 15p 40050 55p BC175 22k BSX20 mp NKT271 20p 20p TIP34A 205 2N3402 22ip 40251 32^p BC182 12k BSX21 37*p NKT272 

Post & Packing i2-ip per order. Europe 25p. Commonwealth (Air) 65p (MIN.) 

TTL. LOGIC I.C. NEW LOW PRICES 
1- 24 25- 99 100- 499 1- 24 25- 99 100- 499 SN7400 .. 25p 20p 18p SN7460 .. 25p 20p 18p SN7401 .. 25p 20p 18p SN7472 .. 40p 35p SOp SN7402 .. 25p 20p 18p SN7473 .. 45p 40p 35p SN7403 .. 25p 20p 18p SN7474 .. 45p 40p 85p SN7404 .. 25p 20p 18p SN7475 .. £100 90p SOp 35p SN7405 .. 25p 20p 18p SN7476 .. 45p 40p SN7406 .. 25p 2Qp 189 SN7483 .. £100 SOp 80p SN7408 25p 20p 18p SN7486 .. 50p 45p 40p SN7409 .. 28p 20p 18p SN7490 .. £100 90p SOp SN7410 25p 20p 18p SN7492 .. £100 90p 80p SN7411 .. 85p 20p 18p SN749S .. £100 90p 80p SN7413 .. 25p 20p 18p SN7495 .. £1 00 90p SOp SN7420 .. 25p 20p 18p 8N7496 .. £1-00 90p SOp SN7430 .. 25p 20p 18p SN74107 45p 40p 35p SN7440 ., 28p 20p ISp SOp SN74153 £1-90 £1-70 £1 50 SN7441AN £100 90p SN74154 £2-20 £1-45 £1-80 SN7442 .. £100 90p 80p SN74160/ SN7446 .. £125 £110 £100 DM8280 £1-40 £110 95p SN7447 .. £110 £100 90p SN74161/ SN7448 .. £100 90p SOp DM8281 £1-30 £1-10 95p SN7460 .. 25p 20p 18p SN74164 £2-20 £1-95 £1-80 SN7461 .. 25p 20p 18p SN74165 £2-25 £1-95 £1-80 SN7453 .. 25p 20p 18p 8X74192 £2 25 £1-95 £1-80 SN7454 .. 25p 20p 18p SN74193 £2-25 £1-95 £1-80 

SILICON RECTIFIERS 
PIV 50 100 200 400 600 800 1000 1200 1A lOp mp 15p i6p 17*P 19p 20p — 3A 15p 22k SOp — 6A 25p 30p 32ip 35p SOp 10A 52*0 67ip 65p 77k 88k 97ip £1.25 17A — 57k 62 Jp 77k SOp 97 k £1-20 £1.57 
1 amp and 8 amp are plastic encapsulation. 

DIODES & RECTIFIERS 
1X914 07*0 AAZ17 12k BY100 17*p OA9 lOp 1X916 07k BA100 ISp BY103 22*p OA47 07k IN4007 22* p BA102 .22*0 BY122 37*p OA70 07ip 1844 10p BA110 32k BY124 15p OA73 lOp 18113 15p BA115 07k BY126 15p OA79 090 18120 15p BA141 32ip BY127 17*p OA81 07*p IS121 17ip BA142 32*p BY164 67ip OA 85 07*p 18130 12k BA144 12Jp BYX10 22*p OA90 07*9 IS131 12k BA145 20p BYZIO 35p OA91 07*p IS132 15p BA154 12 k BYZ11 32k OA95 07k IS940 07*0 BAX13 12ip BYZ12 SOp OA200 lOp AA119 lOp BAX16 12ip BYZ13 25p OA202 lOp AA129 lOp BAYIS 17ip FST3/4 22*9 AAZ13 lOp BAY31 07*p OAS 17ip AAZ15 12*p BAY38 25p OA10 22*p 

TRIACS 
SC35D ,. £112* SC51D .. £1-95 SC36D .. £1-00 40430 .. 97*p SC40D .. £1-50 40486 .. 95p SC41D .. £1-20 40528 . . 72*p SC45D .. £1-62* 40430 .. £1-30 SG46D .. fl'42* 40432 .. £1-37* SC50D .. £2 05 40512 £1-45 
THYR1STORS PIV 50 100 200 300 400 1A 25p 27|p 37ip 40p 47|p 4A 47ip 55p 57Ip — 77Jp 5A — 55p 65p — 75p 7A — 55p 85p — 97ip TTC47 0.6 amp. 200 PIV 55p. Also 12 amp. 100 PIV 75p 2N3526 at £1.37Jp 
VEROBOARD 0.15 0-1 Matrix Matrix 2* X 3|in 17*0 20p 2* x 5 in 21p 24p 3f x 3f in 21p 24p 3f X Sin 27 k 27*p 5 x 17m (Plain) Vero Pins (Bag of 50) 25p (Bag of 100) 40p Verc Cutter 45p Pin Insertion Tools (•! and -lo matrix) at 55p.  
HEAT SINKS 4-8 x 4 x lin Finned for Two TO-3 Trans., 47ip. 4-8x2 x lin Finned, for One TO-3 Trans,, 32ip. For SO-1, 2ip. For TO-5, 5p Finned. For TO-18, 5p Finned. For TO-18, 1/- Finned. 
RESISTORS Carbon Film ^ watt 5%, Ip. i watt 5%, lip. ^.watt 5%. 2p. 1 watt 10%, 2ip. 2 watt 10%, 6p. 

CAPACITORS A large and comprehensive range available: Electrolytic, Polyester, Ceramic, Poly- styrene, Silver Mica, Tantalum, Trimmers, Tuners. Examples: 2,000raF 25 V, 42ip Most 2,500mF 50V, 87ip Mullard 3,000mP 25V, 53ip Electrolytics 5,000mF 50V, 97 ip in stock 
WIRE-WOUND RESISTORS 2-5 watt 5% (up to 270 ohms only). 7ip 5 watts 5% (up to 8-2k£l only), lOp 10 watt 6% (up to 25k Q only), igfr  
POTENTIOMETERS 
Carbon: Log. and Lin., less switch, 18p. Log. and Lin., with switch, 25p. Wire-wound Pots {3W). 32ip- Twin G-anged Stereo Pots, Log. and Lin., 42^p. 
PRESETS (CARBON) 
0.1 Watt 6p 0.2 Watt 6p 0.3 Watt ?ip 
THERMISTORS 
R53 (STC) £l-27i VA3705 87ip K151 (Ik) 12ip Mullard Thermistors also in stock. Please enquire. 

Tel. 0I-4S2 9161/2/3 
Telex 21492 

A. MARSHALL & SON 
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 

Send 5p for new Comprehensive Semi- conductor and l.C. list (24 pages). CALLERS WELCOME 
HRS. 9-5.30 MON.-PRI. 9-5.0 SAT. 9-1.0 THURS. 
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,, ,,, Transistors—power output 5 
jW/' watts peak per channel. 220- 240v A.C. Output impedance 12 to 5 ohms (our Cowdrey speaker system eminently suitable). Smart blue escutcheon. £14.70. P. & P. 60np. 

CARTRIDGES Stereo:Sonotone 9TA H/C Diamond £2.40. Ronette S i05 Medium Output, £1.40. S106 High Output £1.40. Acos GP93 I Sapphire, £1.90. GP94 I Sapphire, £2. TA700 equivalent to B.S.R. SX! M, £1.75. Japanese equivalent to B.S.R. TC8s, £1.75. P. & P. 7np on each. 

CAXTON COLUMN 
This is a column cabinet 23| x x Syim deep finished in black or woodgrain cloth with blue or grey Vynair front. Keyhole slot for wall 
mounting. Fitted with three speaker units. 9 ohms Impedance. Handles 8 watts. Makes all the 
difference in quality and volume of tape recorders and record players. Real bargain at £2.95. P. & P. 57np each. 
SPEAKERS E.M.I. 13^ x 8tn, 3 ohm £2.50, 15 ohm. P. & P. 30np. - E.M.I. 3in tweeter 95np. P. & P. lOnp. E.M.I. IS? x Sin. fitted two 2^. tweeters, 15 ohm £4.50. P. & P. 30np. E.M.f, ISj x Sin. (15 ohm) Hi-Fi quality £6.25. P. & P. 30np. E.M.I. Crossover 85np. P. & P. 5np. Bakers I2in. 25 watt 8 and 15 ohms £7. P. & P. 30np. Eagle Crossover 90np. P. & P. 5np. Xtal lapel Mike, 40np. P. & P. 5np. Tel. P.O. 65np. P. & P. 5np. 

LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS 
AM cabinets are new and carefuMy designed acoustically with speakers mounted on iin. chipboard baffles. All speakers are ex-TV high quality with hi-flux magnets carefully matched and tested. 
ADASTRA DOUBLE 5 stereo solid state ELF 

amplifier housed in handsome An extension speaker of cabinet- veneered in natural quality, 9 x x S^in. ceak. Size 11-? x 6 x 5?in. 10 veneered in natural teak with smart gold and mottled Vynair front 3 ohm speaker. The baffle is half inch thick. A real bargain at £1.90. P. & P. 36np. 
IMP Wedge shaped extension speaker 7^- x 6^ x 4m. (max.). Covered in wal- nut wood grain cloth with mottled Vynair front. Keyhole slot at back. Fitted with 3 ohm speaker unit. Only £1.25. P. & P. 36np each 

THE 
FIESTA 
£2.95 
P. a P. 36np. Brit. Isles. Fitted with 7 x 3 Speaker and Volume control. Teak veneered with Black Vynair. 10" x 7^" x 3?" deep. 3 ohm ex TV Speaker. 

TRANSISTOR 
SPEAKERS 
3 in. 35 ohm. SOnp. P. & P. 7np. 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING BROADWAY, LONDON S.W.17 01-672 3984 

(Nr. Tooting Broadway Underground Station) 
(.Closed all day Wednesday) 

SPEAKER HATCHING 
TRANSFORMERS 
3, 7, 15 ohms, 8 watt, 70np. P. & P. I7np. 

VYNAIR 
Widths from 40 to 54 in., 75np yd. off roll. P. & P. iOnp, yard 40np. P. & P. IOnp. Send 5np stamps for samples, 
MONO 
GP.9I Stereo Compatible £1.25. Acos GP67/2 will replace Coliaro and Garrard Mono cartridges, 95np. T.T.C, Crystal High Gain, 75np. B.S.R. TC8H Jap. equivalent £1.25. P. & P. 7np. 
THE 
SHELLEY 
Size 21 x 11 x S^in. An extremely elegantspeaker system made of 12mm. chip- board covered with teak lea- thercfoth with mottled Vynair front This unique system uses three ex TV speakers. Carefully matched and tested. Will handle 10 watts and will match 8 ohms impedance, if preferred the speakers can be wired in series parallel to match 3 ohms impedance, A real bargain at £4.95 plus 70np P. & P. MATCHING TRANSFORMER for 15 ohms 80np 
post free. 
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 WEYRAD  

COILS & TRANSFORMERS FOR CONSTRUCTORS 
Special versions of our P50 Series are now available for AF117 or OC45 Transistors. They can be used 
in the standard superhet circuit with slight changes in component values. 

Osciiiator Coil    P50/1AC (For OC45) P50/1AC (For AF117),.„,   33p 
1st I.F. Transformer   P50/2CC (For OC45) P51/1 (For AF117)  36p 
2nd I.F. Transformer     P50/2CC (For OC45) P51/2 fFor AF117)  36p 
3rd I.F. Transformer  P50/3CC (For OC45) P50/3V (For AF117)   36p 

Rod Aerial   , RA2W  72p 
Driver Transformer   LFDT4/1  58p 
Output Transformer OPT1 . 58p 
Printed Circuit    PCA1 ■ - ;r:-  58p 

I.F. TRANSFORMERS FOR "PRACTICAL WIRELESS" CIRCUITS 
Components for several receivers are available, including the following for the "Clubman". 

141/1E 1st I.F. Transformer     39p 
T41/2E 2nd I.F. Transformer    39p 
T41/3T 3rd I.F, Transformer      57p 
T41/3T B.F.O. Coil     57p 

Details of these and our other components are given in an illustrated folder which will be supplied on 
request with postage please. 

WEYRAD (ELECTRONICS) LIMITED 
SCHOOL STREET, WEYMOUTH, DORSET 
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Number 19 G.E. PA494 Precision Voltage Detector 

BEFORE going on to consider the technical 
details of this month's circuit, it would be well 
to indicate some of the answers to the obvious 

question as to why the electronics enthusiast should 
be interested in a new high performance precision 
voltage detector such as the G.E. type PA 494. It 
was designed principally for applications requiring 
the logic function of a Schmitt trigger. In other 
words, the output of the i.e. would switch states very 
rapidly once the input threshold voltage had been 
exceeded. Applications for such a unit are obvious in 
circuits requiring pulse control, in that a trigger 
which has lost its shape can produce an accurate 
square wave output. In radio control of models for 
instance, this is a valuable feature permitting cor- 
rection for signal degradation in propagation from 
the control transmitter to the model receiver. Of 
more general interest, however, are its uses in such 
systems as time delays, square wave generators, over- 
voltage and over-current protection systems, photo- 
electric controls, etc., some of these applications 
of the unit being considered in greater detail later 
on. 

Operation 
The PA494 itself comes as a four pin device 

mounted in a TO-5 package. The complete circuit 
diagram is shown in Fig. 1. Provided the input 

Tr/ 

Tr5 
TO-5 package outline 

(Bottom view) 
Fig. 1: Circuit of the PA494 with transistors circled for clarity. 

voltage at pin 1 does not exceed the reference 
voltage set by the resistor pair Rl, R2 then Tr2 and 
Tr4 will be biased on causing Tr7 to saturate and an 
output current of up to 250 mA may be drawn from 
pin 3. On the other hand once the reference voltage 
is exceeded at the input, Trl and Tr3 will conduct 
in addition to Tr5 resulting in positive feedback to 
the base of Tr2. This reduces the reference voltage 
and at the same time turns Tr2 off. Consequently the 
differential amplifier will have changed states and 
no output current will be available at pin 3 as Tr7 
will have been biased off. 

Due to the Darlington input configuration of the 
unit an exceptionally high input impedance is 
achieved with a mere 100 nanoamps needed to satu- 
rate Trl. This makes the PA494 ideally suited for 
high impedance sources as a result of the low input 
current drawn. It combines many of the features of 
a f.e.t. in a bi-polar device; yet it does not suffer 
from failure due to static discharge as is sometimes 
the case with the f.e.t. 

Practical Uses 
Now let us consider some uses to which we can 

put the device. Fig. 2 shows a simple bridge con- 
figuration using a photoelectric cell or a thermistor 

Thermistor or 
photo electric cell 

   C 

4 
1 PA494 3 

2 

   c 

to relay 

Fig. 2: (above) the PA494 in an alarm or warning system; and 
Fig. 3 (below), in a timing circuit 

O Output 
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in one arm. The coil of a relay can act as the load 
for Tr7 thereby providing simple photoelectric con- 
trol systems or on the other hand if preferred a 
discrete p.n.p. power transistor may be inserted for 
direct control of currents up to several amperes. 

The PA494 also lends itself to very neat timing 
circuits of intervals of up to 1 minute, by a simple 
r.c. network. As can be seen from Fig. 3 a d.c. output 
is obtained when the threshold voltage is reached in 
contrast to the unijunction which generates a pulse. 

O Output 
> 1Mn —AA/V 

Fig. 4: Another application of the PA494. 
circuit. 

A switching or shaping 

By biasing Trl midway between saturation and 
cut-off a number of interesting uses may be obtained. 
The same circuit as shown in Fig, 4 may be utilised 
as either an on-off touch switch, sine to square wave 
converter or pulse shaper. 

No doubt further uses for the PA494 will spring to 
mind; a few designs have been given here in the 
hope that further innovations will be realised on the 
part of the individual constructor. 

U.K. distributors for the PA494 are: — Jermyn 
Industries Ltd., Vestry Estate, Sevenoaks, Kent. 

USING THE 'SCOPE 
The oscilloscope is an increasingly important 
servicing tool with the number of colour sets 
rapidly increasing and a whole range of video- 
cassette devices soon to appear on the market. 
Yet many enthusiasts and engineers are uncertain 
about its capabilities and use. Hence this new 
series by Keith Cummins—starting next month— 
to ciear up exactly what can be done with the 
oscilloscope and how to do it. 

DYNAMIC TV PICTURES 
The video circuits in most sets are something of a 
compromise and do not do full justice to the 
contrast range of the transmitted picture. Norman 
McLeod presents a circuit for the experimenter to 
try which overcomes these defects and provides 
dynamic TV pictures. 

LOGBOOK OF VAN 13 
As you might suppose, Van 13 is on the colour 
run! Harold Peters in this feature provides details' 
of common—and some not so common—faults 
found in colour receivers. 

APRIL ISSUE-OUT NOW 

i -X 
■ 

» 

Caleb Bradley receiving the P.W. Designer's Trophy 
from Norman Stevens, 

P.W, 
DESIGNER'S TROPHY 
Presented at Film Sliow 
Although the postal strike prevented the despatch 
of the usual invitation cards, a reasonable number 
of readers turned out to see the filmshow at the 
Caxton Hall, Westminster, London, on 5th. March, 
run as usual by Practical Wireless and Television 
magazines in conjunction with Mullard Ltd. 

The first part of the evening was devoted to the 
showing of two films, "Now and Then" featuring 
John Pertwee and "The Electrons Tale", a light- 
hearted look at the story of the electron. 

Following the films, the Editor, Norman Stevens, 
presented the Practical Wireless "Designer's Trophy 
1970" awarded for the most meritorious article sub- 
mitted for the Project Autumn Competition. The 
reader was Caleb Bradley and his article "A High 
Impedance Voltmeter" was featured in the April 
issue of PW. 

Following refreshments the rest of the evening 
was given over to a talk by Philip Hunt of Mullards. 
Entitled "I.C. Story-Continued" it was a continuation 
of the "Introduction to the I.C." lecture given at last 
year's Filmshow. This time the theme was the 
application and servicing problems of I.C.'s. 

This year's show was the last to be run in con- 
junction with Mullard. The company have decided 
to make cuts in the film and lecture department but 
Mr. Stevens assured those present that every effort 
would be made to continue the Filmshows in the 
years to come. 
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'Diseosound 

P. A. AND DISCOTHEQUE EQUIPMENT 
-A COMPREHENSIVE RANGE COVERING EVERY REQUIREMENT 

AMPLIFIERS, MIXERS, LIGHT CONTROL UNITS. 
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D.J, 102 Discothequa Mixer Pre-Amplifier 
4 inputs each with its own volume control plus master volume control, PFL monitoring and mic override switches. Size lOJ' x 4* x 4". 
Suggeated Retail Price £26 00 
D.J. I0SS P.A. Amplifier 
4 channel mixing facilities each with separate inputs and volume controls 30 watts r.in.s. power output A.C. Mains 200/2d0v A.C. Size 11}" x 5" s 6". 
Suggeated Retail Price £4100 

D.J. 70S Integrated Mixer Amplifier 
Power output 70 watts r.m.s. 4 channel mixer with separate Inputs and volume controls, plus master volume and separate bass and treble controls. Size 151" x 6" x 6'. 
Suggested Retail Price £63 00 
O.J. DiscO'Amp 
Designed apeclflcally for use with (lisootheques. Power output 100 watts r.m.s. Two mike Inputs and two gram Inputs, with Independent volume controls plus bass and treble controls. Incorporates many exclusive features. Front panel size 16J' x 7". 
Suggeated Retail Price £66 00 

D.J. 101 Mix«r Pre-Amplifi«r Six inputs allow full mixing facilities for all types of equipment, 9v battery operation. Size 10|" x 2$' x 4J Suggeated Retail Price £14-00 
Diseosound 40 Discotheque Pre-Amplifier Features independent inputs and volume controls for two microphones and two turntables plus separate bass, treble and master volume controls Self powered and ideal for use with Diseosound 100 Power Amplifier (is capable of running 10 of these power amplifiers—total 1000 watts) Front panel size 16i" x 7*. Suggested Retail Price £40 00 
Diseosound 100 Powor Ampliflor 100 watts r.m.s. power amplifier (at 8 ohms) utilising all silicon transistors and features full automatic overload against short or open circuits. Frequency response 20-20,000 Hz ± 8dh. Distortion less than 1% at 70 watts r.m.s, ± Idb. Size 10r x 8' x 1'. Suggested Retail Price £49 60 
D.J. 103S Stereo Pre-Amplifier A high quality stereo discotheque pre-amp unit. Incorporating two microphone and two turntable inputs each with independent volume control, plus bass, treble, balance and master volume control Offers full mixing and monitoring facflitles. Front panel size 16^' x Bi". Suggested Retail Price £49-50 

D.J. 30L Psychedelic Light Control Unit 3 channel light unit enabling baas, middle and treble frequencies from the amplifier to be operated individually. Handles 1000 watts per channel. Front panel size 10' x 6'. Suggested Retail Price £37-50 
D.J. 40U Sound Operated 3 Channel Light Unit Features built-in microphone which eliminates the need for connections to any amplifier or sound source. Handles 1000 watts per channel. Suggeated Retail Price £66-26 
O.J. DIMMER 3000 3 channel light dimmer unit offered in two versions; Dimmer SOOO—a straight three channel dimmer unit with mains input and three light outputs. Dimmer 8000S~for use in conjunction with D.J.30L Light Control unit only and has three mains inputs and three light outputs Front Panel size 10' x 6'. Suggested Retail Price £32-50 
Diseosound Dlseo-Wheol A projector designed to project a range of liquid wheels and colour change wheels for special lighting effects, adding colour and variety to any form of entertainment. Size 71' x lOf x H"' Suggested Retail Price £50-00 
A range of complete DUcotheques with matching Speakers also available. 

DISCOSOUND PRODUCTS ARE GUARANTEED FOR 1 2 MONTHS 

For full details of the Diseosound range of products call at or write to your nearest 
Discotheque Centre — Demonstrations given at any time. 

DISCOSOUND HENRY'S RADIO LTD., 
122 Balls Pond Road, London N.I. Tel: 01-254 5779 309 Edgware Road, London W.2. Tel: 01-723 6963 
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-PAK SEMICONDUCTORS 

SILICON RECTIFIEES—TESTED 
PIV 300mA 750mA 1A 1.6A 3A 10A 30A 

50 4p 5p 5p 7p 14p 21p 47p 100 Dip IHp 23p 75p 200 9p 6p 14p 20p 24p £1 400 6p 13p 7p 2(Jp 27 p 37p£l-25 600 7p 16p lOp 23p 34p 45p£l-85 800 lOp 17p 13p 25p 37 p 55p £2 1000 Hp 2bp ihp 30p 46p 63p£2'50 1200 33p — 33p 57p 75p — 

NEW LOW PRICED TESTED S.C.R's 
PIV 1A 3A 7A 10A 16A 30A T05 T066 T066 T048 T048 

50 23p 25p 47p 50p 53p £115 100 25p 33p 53p 58p 63p £1-40 200 35p 43p 37p 57p 61p 75p £1-60 400 47 p 67p 75p 93p £1-75 600 53p 63p 57p 77 p 97p £1-25 800 70p 90p £i-20 £1-50 £4 

2A POTTED BRIDGE RECTIFIERS. 200V. 50p 

TRANSISTOR EQUIVALENTS BOOK. A com- plete cross reference and equivalent book for European, American and Japanese Transistors. Exclusive to BI-PAK. 75p each. 

DUAL-IN-LINE LOW PROFILE SOCKETS 14 AND 16 Lead Sockets for use with Dual-in- Line Integrated Circuits. Price each Order No. 1-24 25-99 100 up TS014 14 pin type 33p 27p 25p TS016 16 pin type 43p 37p 34p 

2N2060 NPN SIL. DUAL TRANS. CODE D1699 TEXAS. OUR PRICE 25b each 

Sll. trans, suitable for P.B. Organ. Metal TO-18 Eqvt. ZTX300 . 5p each. Any Qty. 

TRIACS. OA fiA "IftA 
VBOM T05 T066 T048 100 50p 63p £1 200 70p 90p £1-25 400 9Op £1 £1-60 VBOM—-Blocking volt- age in either direction. 

SILICON DIAC For use with Triacs BR100 37p each 
BRAND NEW TEXAS GERM. TRANSISTORS Coded and Guaranteed 
Pak No. EQVT. T1 8 26371A OC71 T2 8 26374 OC72 T3 8 26S744A OC81D T4 8 26381A OC81 T6 8 26382T OCB2 T6 8 26344A OC44 T7 8 2 6345A OC45 T8 8 2 6378 OC78 T9 8 26399A 2N1302 T10 8 26417 AFI17 All 50p each pack. 

CADMIUM CELLS ORP12 43p ORP60, ORP61 40p each 

FREE One 50p Pack of your own choice free with orders valued £4 or over. 
SIL. G.P. DIODES 300m W 30 50p 40PIV (Min.) 100 £1-50 Sub-Min, 600 £5 Full Tested 1000 £9 Ideal for Organ Builders 

Qiiprp Pfll/Q NEW BI-PAK UNTESTED 
OUrLix rnlVO semiconductors 
Unequalled Value and Quality 
Satisfaction GUARANTEED in Every Pak, or money back. Pak No. U1 120 Ulasa gixh-min. General Purpose Germanium Diodes   50p 
U2 60 Mixed Germanium Transistors AF/RF  50p 
U3 76 Germanium Gold Bonded Diodes sira. OA5, OA47   50p 
U4 40 Germanium Transistors like OC81, AC128   50p 
U5 60 200niA 8ub-min. Sil. Diodes   50p U6 30 Silicon Planar Transistors NPN aim. BSY95A, 2N706.... 50p 
U7 16 Silicon Rectifiers Top-Hat 760mA up to 1,000V  50p 
U8 50 Sil. Planar Diodes 25QmA OA/200/202   50p 
U9 20 Mixed Volts 1 watt Zener Diodes     50p 
Ull 30 PNP Silicon Planar Transistors TO-5 sim. 2N1132   50p 
U13 30 PNP-NPN Sil. Transistors OC200 & 2S104   50p 
U14 150 Mixed Silicon and Germanium Diodes     5Qp 
CJ15 25 NPN Silicon Planar Transistors TO-5 sim. 2N697   50p 
U16 10 3-amp Silicon Rectifiers Stud Type up to 1,000 PIV .. 50p 
U17 30 Germanium PNP AF Transistors TO-6 like ACY17-22 50p 
U18 8 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIV.... 50p 
U19 25 Silicon NPN Transistors like BC108    S0p U20 12 1-6 amp Silicon Rectifiers Top-Hat up to 1,000 PIV .. 50p 
U21 30 AF Germanium alloy Transistors 26300 8er. & OC71 .. 50p 
U23 30 Madt's like MAT Series PNP Transistors  50p U24 20 Germanium 1-amp Rectifiers 6JM up to 300 PIV  50p 
U25 25 300Mc/g NPN Silicon Transistors 2N708, BSY27 ...... 50p 
U26 30 Fast Switching Silicon Diodes like 1N914 Micro-mm. .. 50p 
U28 Experimenters' Assortment of Integrated Circuits, un- tested, Gates, Flip-Flops, Registers, etc. 8 Assorted Pieces £1 
U29 10 1-amp SCR's T085 can up to 600 PIV CBgl/25-60Q .. £1 
U31 20 Sil. Planar NPN trans, low noise Amp 2N3707   50p U32 25 Zener diodes 400mW D07 case mixed Volts, 3-18 50p 
U33 15 Plastic case 1 amp Silicon Rectifiers 1N4000 series   60p U34 30 Sil. PNP alloy trans. TO-5 BCY26, 23302/4   SOp 
U3o 26 Sil. Planar trans. PNP TO-18 2N2906   50p 
T733 26 Sil. Planar NPN trans. TO-5 BFY50/51/52   50p 
U37 30 Sil. alloy trans. SO-2 PNP, OC200 2S322  50p U38 20 Fast Switching Sil. trans. NPN '400 Mc/s 2N3011 SOp U39 30 BP Germ. PNP trans. 2N1303/6 TO-5  SOp U40 10 Dual trans. 6 lead TO-5 2N2060  60p 
U41 25 RF Germ, trans. TO-1 OC45 NKT72   SOp 
U42 10 VHF Germ. PNP trans. TO-1 NKT667 AF117   SOp 
Code Nos. mentioned above are given as a guide to the type of device in the Pak. The devices themselves are normally unmarked. 

UNIJUNCTION 
UT48. Eqvt. 2N2646 Eqvt. TiS43. BEN3000 27p each "9 25p, 100 UP 20p 
NPN SILICON PLANAR 
BC107/8/9 lOp each. 50-99 9p. 100 up 8p each, 1,000 off, 7p each. Fully tested and coded TO-18 case. 
120VCB NIXIE DRIVER TRANSISTOR 
Sim. BSX21 and C407, 2N1893 FULLY TESTED AND CODED ND120, 1-24 17p each. TO-5 NPN 25 up I5p each. 
AD181 NPN AD162 PNP OUR LOWEST PRICE OF 63p PER PAIR. 

113 WATT SIL. POWER. NPN. 
OUR PRICE 63p EACH 
FET'S 
2N3819 2N3820 MPF105 

Packed with semiconduc- tors and components. 10 boards give a guara 30 trans, and SO diodes. Our price 10 boards SOp-f lOp p. & p. 100 boards £3+SOp p. 
FULL RANGE OF ZENER DIODES VOLTAGE RANGE 2-33V. 
400mV (DO-7 Case) 13p ea. I-5W (Top-Hat) 17p 10W (SO-10 Stud) 25p ea. All fully tested 5% tol. and marked. State voltage required. 

BI-PAK = LOW COST I.C's 

BI-PAK Semiconductors now offer you the largest and most popular range of I.C's available at these EXCLUSIVE LOW PRICES. TTL Digital 74N Series fully coded, brand new. Dual in-line plastic 14 and 16 pin packages. 

Order No. Description 
BP00 7400N Quad 2-Input NAND GATE .. BP01 7401N Quad 2-Input NAND GATE—OPEN COL LECTOR   BP04 7404N HEX INVERTER   BP10 7410N Triple 3-Input NAND GATE .. BP20 742ON Dual 4-Input NAND GATE .. BP30 7430N Single 8-Input NAND GATE .. BP40 7440N Dual 4-Input BUFFER GATE BP41 7441N BCD to decimal decoder and N.I.T. Driver BP42 7442N BCD to decimal decode (TTL O/P) .. BP50 7450N Dual 2-Input AND/OR/NOT GATE—expan able BPS3 7453N Single 8-Input AND/OR/NOT GATE—expan able BP60 7460N Dual 4-Input—expandable BP70 7470N Single JK Plip-Flop—edge triggered .. BP72 7472N Single Master Slave JK Flip-Flop BP7S 7473N Dual Master Slave JK Flip-Flop BP74 7474N Dual D Flip-Flop  BP75 7476N Quad Bistable Latch  BP76 7476N Dual Master Slave Flip-Flop with preset and clear BP83 7483N Four Bit Binary Adder  BP90 7490N BCD Decade Counter  BP92 7492N Divide by 12 4 Bit binary counter .. BP93 7493N " Divide by 16 4 Bit binary counter .. BP94 7494N Dual Entry 4 Bit Shift Register BP95 7495N 4 Bit Up-Down Shift Register BP96 7496N 5 Bit Shift Register   
Data is available for the above Series of I.C's in booklet form price 12^p each. 

23p 20p 15p 
23p 20p 15 p 23p 20p 15p 23p 20p i5p 23p 20p 15p 23p 20p X5p 23p 20p 15p 87p 77p 6;p 87p 77p 67p 
23 p 20p 15p 
23p 20p 15p 23p SOp 15p 35p 32p 29p 
43p 40p 37p 43p 40p 37p 47p 45p 43p 
47p 45p 43p 87p 77p 67p 87p 77p 67p 87p 77p 67p 87p 77p 67p 87p 77p 67P 87p 77p O'fp £1.10 £1 00 9Up 

GERM. POWER TRANS. 
Price 

Type each 
0020   50p OC22   SOp OC23   33p OC25   25p OC26   25p 0028   40p OC29   40p OC35   33p OC36   40p AD140  40p AD142   40p AD149   43p 

D13D1 Silicon Unilateral switch SOp each, A Silicon Planar, mono- lithic integrated circuit having thyrlstor electrical characteristics, but with an anode gate and a built-in "Zener" diode between gate and cathode. Full data and application cir- cults available on request. 
EX-EQUIPMENT MULLARD AF117 transistors. Large can 4 lead type. Leads cut short but still usable, real value at 15 for SOp. 

AF239 PNP GERM. SIEMENS VHF TRAN- SISTORS. BF MIXER & OSC. UP TO 900 MHZ. USE AS REPLACEMENT FOR AF139-AF186 & 100's OP OTHER USES IN VHF. OUR SPECIAL LOW PRICE : 1-24 S7p each, 25-99 34p each 100+ SOp each. 
SILICON HIGH VOLTAGE RECTIFIERS 10-Amp S-K.V. (3000 P.I.V.) Stud Type with Plying Leads, 8Op each. 

TTL INTEGRATED CIRCUITS 
Manufacturers' "Fall outs"—out of spec, devices including functional units and part functional but classed as out of spec, from the manufacturers very rigid specifications. Ideal for learning about I.C's and experimental work. 
PAK No. PAK No. UIC00 12 X 7400N SOp UIC73 8 X 7473N SOp UIC01 12 X 7401N SOp UIC74 8 X 7474N SOp UIC02 12 X 7402N SOp UIC75 8 X 7475N 50p UIC03 12 X 7403N SOp UIC76 8 X 7476N 50p UIC04 12 X 7404N SOp UIC80 5 X 7480N Sup UICOo 12 X 7405N SOp UIC82 5 X 7482N SOp UIC10 12 X 7 41 ON SOp SOp UIC83 X 7483N SOp UIC20 12 X 7420N UIC86 5 X 7486N SOp UIC40 12 X 7440N SOp UIC90 5 X 7490N 50p UIC41 5 X 7441AN SOp UIC92 5 X 7492N 50p UIC42 5 X 7442N SOp UIC93 = 5 X 7493N SOp UIC60 = 12 X 7450N SOp UIC94 = 5 X 7494N SOp UIC51 12 X 7451N SOp UIC95 5 X 7495N SOp UIC60 __ 12 X 7460N SOp UIC96 5 X 7496N SOp UIC70 8 X 7470N SOp UIGX1 25 X ASBT'D 74'a £150 UIC72 = 8 X 7472N SOp 
Packs cannot be split but 25 assorted pie es (our mix) is available as PAK UICX1. Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE. 

RTL FAIRCHILD (U.S.A.) I.C's 
RTL Micrologic Circuits Epoxy case To-5 temp, range 150C to 5o<>C .. Hlj 900 Buffer .. .. .. .. .. .. 4Up /iL 914 Dual two-input GATE ,.   40 p fih 923 J-K Flip-flop  53p Full data and circuits for IC's in Booklet form price 7p each. 

100+ 27p 27p 45p 

LINEAR I.C's 
Type No. Case 1 eads Description Price 10° 1-24 25-99 BP201C—SL201C TO-5 8 G.P. Amp  63p 58p 45P BP701C—SL701O TO-5 8 OP Amp   63p 53p 45p BP702C—SL702C TO-5 8 OP Amp Direct O/P.. 83p 53p 45P BP702—72702 D.T.L. 14 G.P. OP. Amp (Wide Band) 53p 45p 40 P BP709—72709 D.I.L. 14 High OP Amp 53p 45p 40P BP709P—/zA709C TO-5 8 High Gain OP Amp 53p 45p 40p BP741—72741 D.I.L. 14 High Gain OP. Amp (Protected) 75p 60p SOp ^A703C—uA703C TO-5 6 E.F.—IF Amp 43p 35p 27p TAA263 TO-72 4 A.F. Amp    70p 60p 55 p TAA293 TO-74 10 G.P. Amp 9Qp 75p 70p 

ALL PRICES IN NEW PENCE. 
Please send all orders direct to our warehouse and despatch department. 

BI-PAK SEMICONDUCTORS 
P.O. BOX 6, WARE, HERTS. 

Postage and packing add 7p. Overseas add extra for Airmail. Minimum order SOp. Cash with order please. GIRO No. 388-7006 
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ONE reads nowadays of the extremely high 
power stations that are being used on the 
very low frequencies for maintaining com- 

munication with nuclear submarines even when 
they are submerged. Megawatts on frequencies at 
the top end of the audio range are not, unusual. 

It was a similar combination of poWer and long 
wavelengths that opened up radio communication 
in the first decade of this century, but it would be 
invidious to compare the efficiency of those old 
transmitters and their aerial systems with those in 
use today. 

We recently came across an article, written in 
1912, that endeavoured to correlate power, distance 
and wavelength. At that time it was known that 

TABLE 1 

signals was thought to be due to their "'absorption 
in the upper layers of the atmosphere but assuming 
no absorption at all the signals over the night path 
were still stronger than the calculated values. 

Apparent changes in the degree of absorption 
between summer and winter had also been noted 
and it was thought that the conductivity of the 
upper atmosphere was increased by the action of 
the sun's rays. 

Table 1 shows the calculated relationship between 
the aerial current at the transmitter and two ranges, 
'working range' and 'extreme distance of audibility'. 
The first range produced 40,«A in the 'receiver 
resistance' of 25 ohms and the second range 10,uA, 
corresponding to lOOOyV and 250/'-V. 

These ranges were between two ships each having 
aerials at 130 feet so presumably the transmitter 
aoi-iai rnrrpnt was measured in what was the base 

Aerial 
Working Distance Extreme Distance 

Night Current Night 
Day (zero Day (zero 

absorption) absorption) 

amps. miles miles miles miles 
1 75 90 200 360 
2 135 180 300 720 
3 180 270 375 1,080 
5 235 450 475 1,800 
7 280 630 550 2,520 

10 345 900 630 3,600 
15 420 1,350 725 5,400 
20 475 1,800 790 7,200 
25 525 2,250 840 9,000 
30 565 2.700 900 10,800 
40 630 3,600 970 14,400 
50 685 4,500 1,025 18,000 
60 725 5,400 1,150 21,600 

TABLE 2 

Nautical A= A= 
Miles 1,000 m. 2,500 m. 3,750 m. 6,000 m. 

amps, i amps. amps. amps. 
1,000 15 13-5 15 17 
1,250 38 27 27 30 
1,500 91 49 44 46 
1,750 200 95 77 74 
2,000 490 155 122 105 
2,250 — 245 314 160 
2,500   470 414 235 
2,750   — 500 335 
3,000 — — 775 500 

received signal strengths in the daytime were 
roughly inversely proportional to distance but the 
rule only seemed to work up to about 150 to 200 miles 
after which signal strength dropped off quite rapidly. 
This was reception by ground wave, as we know it 
today. 

Attempts to formulate some kind of law for sig- 
nals travelling over a night path came to grief as 
it was observed, that such signals were very irregu- 
lar in strength and generally stronger than the sig- 
nals received over the day path. The attenuation of 

of a top loaded vertical over an almost perfect 
ground plane. The wavelength in use for these 
experiments was 1000 metres (300kHz). 

However our mathematician seems to have gone 
astray by overlooking the impracticability of a 
21000-mile night path; perhaps he was already think- 
ing of going into orbit! 

At this time, 1912, no one doubted the great 
advantages of long waves for communicating with 
distant stations and Table 2 was published to prove 
the point. This was based on two stations with aerials 
450 high and again the distance quoted is working 
range. 

It seems strange, in this scientific age, that brute 
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force and long waves are still needed to establish 
solid communication at a distance regardless of 
conditions. One would think that an entirely new 
method of communication would have been dreamed 
up by now. 

?I)ip [jack 1912 
It is somewhat difficult for us, even the old-timers, 

to realise that in 1912 only the largest passenger 
ships were fitted with wireless telegraphy apparatus 
of a sort, that smaller ships, particularly cargo ships, 
were virtually lost to the rest of the world for weeks 
or even months on end once they had left our shores. 

They did of course make visual signals to other 
ships and to coast stations en route so that owners 
had some idea of what was going on. Nevertheless 
ships, passengers and crews were lost at sea in 
circumstances where a brief radio call, had it been 
possible, would have brought other ships hurrying 
to their aid. 

P? 

: -S 
T*- 

A typical ship's wireless cabin of 1912 fitted with the Marconi "ikW 
cargo set". The cabinet contains the vertical rotary converter with 

the disc discharger on top. 

A dock labour dispute in 1911 did a lot to 
accelerate the equipping of the smaller ships with 
wireless telegraphy especially as owners realised 
that this would enable them to re-direct ships at 
a moment's notice which was particlularly important 
with perishable cargoes. It was left to the Marconi 
company to produce a wireless installation that was 
small enough and cheap enough to be suitable for 
the smaller ships. 

Called the "12kW cargo set" it could transmit 
spark signals between 200 and GOO metres wave- 
length and receive signals between 200 and 1600 
metres. The ship's d.c. mains supply energised a 
rotary converter which gave a ^kW of a.c. at "a 
spark frequency of 300 per second." A disc dis- 
charger on top of the converter was adjustable so 
that the discharge took place at the peak voltage 
output of the converter. 

Tapped inductors were wound with copper strip 

on ebonite formers and these in conjunction with 
capacitors made from glass and zinc plates formed 
the "oscillation transformer". 

It is interesting to note that the receiver, a "mag- 
netic detector", was permanently connected to the 
aerial but was shorted out by an auxiliary pair of 
contacts on the key, "thus enabling the receiving 
operator to 'break-in' on the transmission in the 
event of erroneous reception and thus avoid waste 
of time". Even today very few amateur c.w. stations 

tip 
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A close-up of the "magnetic detector" receiver that can also be seen 
in the genera! view of the equipment 

have proper "break-in" facilities, although they may 
have a fast changeover system, but that is not the 
same thing at all. Those that have true break-in do 
not use it to its best advantage but it must be 
admitted that the licence regulations governing the 
use of call signs does nothing to encourage the use 
of break-in! 

mxmu 
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TRANSISTORS 
NEW LIST—NEW PRICES SEND FOR FREE COPY TODAY 
BRAND FULLY 

NEW GUARANTEED 
2N404 22p BAY31 7p BPY53 17p 42p 2N696 17p BAY38 17p BFY64 2N697 17p BC107 12p BFY90 85p 2N706 lOp BC108 lap B9X20 17p 2N706A 12p BC109 12p 25p BSX21 37p 2N930 25p BC113 BSX76 15p 21*1131 SOp 30p BC114 35p BSY95 15p 21*1132 BC115 82p BSY95A ISp 2N1302 SOp BC116 40p BY100 ISp SH1303 82P BC116A 45p BY126 15? 2N1304 25p BC118 37p BY127 20p 85p 2N1305 25p BC119 50p BY182 2N1306 25p BC134 37p BYZ10 40p 2N1307 25p BC135 SOp BYZ11 85p SOp 2N1308 30p BC136 35p BYZ12 2Ni309 25p 2Sp B0137 40p BYZ13 25p 2N161S B0138 40p BYZ15£100 2N1711 25p BC147 17p 12p GET102 SOp 2N2147 75p BC148 GETlll 40p 2N2160 65p BC149 20p GET880 37p 21*2218 SOp 33p B0164 37p GET882 25p 2N2219 BC157 20p MAT100 25p 2N2222 SOp BC158 17p MATlOi SOp 2N2222A37P BC159 20p MAT120 25p 2N2369 SOp BC177 25p MAT121 SOp 2N2484 35p BC178 35p MJ2801£T37 21*2646 SOp 30p BC179 27p MJ290l£2-25 2N2904 BCY30 25p MJBS70 97p 2N2904i I33p BOY31 30p MJE520 87p 2N2908 37p SOp BCY32 SOp MJE2955 2N2906 BCY33 25p £1-37 2N2906A32p BCY34 SOp MJE3055 2N2907 37p BCY38 40p 87p 2N2928 12p BCYS9 60p MPP103 42p 2N3011 25p BCY40 SOp MPP103 35p 2N3063 25p BCY41 15p MPP104 37p 2N3054 50p BCY42 16p 20p MPP106 40p 2N3055 75p BCY43 NKT213 25p 2N3526 BCY58 25p NKT21415P £1 10 BCY59 25p NKT21637p 2N3702 12p BCY70 20p NKT217 40p 2N3703 12p BCY71 SOp NKT277 20p 2N3704 17p BCY72 15p NKT403 75p 2N3705 15p BCY78 SOp NKT404 82p 2N8707 15p BCY79 30p OAS 20p 2N3709 12p BCZ10 35p OA9 lOp 2N3710 12p 35p BCZ11 40p OA10 25p 2N3819 BD112 SOp OA47 lOp 2N3820 60p BD121 65p OA70 lOp 21*4058 17 p BD123 SOp OA73 lOp 2N4061 15p BD124 SOp OA79 lOp 2N64o7 35p BD125 SOp OA81 lOp 2N6458 37p BD131 75p OA85 12p 2N5439 50p BD132 85p OA90 lOp 2S301 SOp BD153 82p OA91 7p 2S302 SOp 60p BD156 67p OA95 7p 2S303 BDY10 OA200 7p 2S304 76p £T25 OA202 lOp 40250 SOp BDY11 OC16 SOp 40361 55p £1-62 OC20 97p 40362 60p BDY17 OC22 SOp AAYSO lOp £1-50 OC23 60p AAY42 15p BDY18 OC24 60p AAZ13 12p £1-75 OC25 37p AAZ17 lOp BDY19 OC26 25p 62p AC107 S7p £1-97 OC28 AC126 26p BDY61 OC29 82p AC127 25p £1-25 OC35 SOp A0128 25p BDY62 OC36 62p AC176 25p £100 OC41 25p AC187 30p BF115 25p OC42 SOp AC188 SOp BF152 SOp OC43 40p AOY17 SOp BF164 40p OC44 17p ACY18 25p BF158 SOp OC45 15p ACY19 25p 22p BF159 60p OC70 12p AOY20 BF167 25p OC71 15p ACY21 22p BF170 35p OC72 25p ACY22 17p BF173 SOp 0073 SOp ACY39 SOp BP177 40p OC74 SOp ACY40 15p BF178 25p OC75 25p AD140 SOp BP179 40p OC76 25p AD149 SOp BF380 37p OC77 40p ADX6I 37p BF181 37p OC81 25p AD162 37p BF182 32p OC82 25p AF114 25p BF184 25p OC8S 25p AF115 25p EF185 25 p OC84 25p AF116 25p BF194 17p OC139 25p AF117 25p BF195 ISp OC140 37p AF118 62p BP196 ISp OC141 68p AP124 25p BF197 ISp OC170 25p API 25 SOp BF200 87p OC171 SOp AF126 17p BF274 37p 00200 40p AF127 17p BFW87 25p OC201 SOp AFI 39 SOp BFW88 23p OC202 75p AF178 47p BFW89 20p OC203 40p AF179 47p BFW90 22p OC204 40p AP180 52p BFW91 20p OC20o 75p AF181 42p BFX13 25p OC206 90p AF186 40p BFX29 SOp OG207 flOp AP239 42p BFX30 32p OCP71 97p ASY26 25p BFX37 32p OEP12 SOp ASY27 82p BFX84 SOp ORP60 40p ASY28 25p BPX85 40p ORP61 42p ASY29 SOp BFX88 32p ASY67 47p BFX87 32p Discounts ASZ21 42p BFX88 SOp 10% 13 + BA116 7p BFY18 SOp 15% 25+ BAi64 lOp 6P BFY50 22p 20% 100 + BAX13 BFY51 SOp Any one type BAX16 7p BPY52 22p Tel. Extn 4. 

HENRY'S tS, INTEGRATED CIRCUITS 
WE OFFER FROM STOCK AN EXCLUSIVE RANGE OF 
BRAND NEW CERAMIC FULL SPECIFICATION LOW 
COST TTL 740ft RANGE OF INTEGRATED CIRCUITS 
Part Number 
7400 7401 7402 7404 

Description 
Quad. 2—Input Nand Gate Quad 2—Input Nand Gate Open Collector Quad 2—Input Positive Nor Gate    Hex Inverter 7405 Hex Inverter with Open Collector 7410 Triple 3'Input Nand Gate 7430 Single 8-lnput Nand Gate 7440 Dual 4-Input Bufler Gate 7441 BCD to Decimal Decoder and NIX Driver 7443 BOD to Decimal Decode (TTL) 7450 Dual 2-Input and/or/not Gate—Expandable 7453 Single 8-Input and/or/not Gate—Expandable 7460 Dual 4-IiQput—Expandable 7470 Single JK Flip Plop—Edge Triggered 7472 Single Master Slave JK Flip Flop 7473 Dual Master Slave JK Flip Flop 7474 Dual D Flip Plop 7475 Quad Bistable Latch. 7476 Dual Master Slave Flip Flop with Preset 7483 Four Bit Binary Counter 7490 BCD Decade Counter 7492 Divide by 12. 4 Bit Binary Counter 7493 Divide by 16. 4 Bit Binary Counter 7494 Dual Entry 4 Bit Shift Register 7495 4 Bit Up Down Shift Register 7496 5 Bit Shifty Register 

Data available for above series in booklet form, price lOp. Larger quantity prices Extn. 4 Dual Inline 14 Pin Sockets 80p each, 16 Pin S5p each 

Price Price Price Price 1-49 50-99 100 + 500 + 
25p 20p 18p ISp 25p 20p 18p ISp 25p 20p 18p 15p 25p 20p 18p ISp 25p 20p 18p 15p 25p 20p 18p ISp 25p 20p 18p ISp 25p 20p 18p ISp £100 SOp SOp 75p £100 SOp SOp 75p 25p 20p 18p ISp 25p 20p 18p ISp 25p 20p 18p 15p 40p S5p SOp 25p 40p 35p SOp 25p 45p 40p 35p SOp 45p 40p 35p SOp SOp 45p 40p 35p SOp 45p 40p 35p £100 SOp SOp 75p £1-00 SOp SOp 75p £100 90p SOp 75p £100 SOp SOp 75p £100 SOp SOp 75p £100 SOp SOp 75p £1 00 SOp SOp 75p 

TOIAOQ GENERAL a rviMwo electric 
P.I. Cur- (All stud mounting) Type Yolts rent 1-49 50+ 100+ 500+ 

SC35A 100 Samps 80p 75p 85p 60p SC35B 200 Samps 95p 80p 70p 65p SC35D 400 3 amps £1-00 85p 75p 70p SC40A 100 6 amps £1 00 85p 75p 70p SC40B 200 6 amps £1-20 £1 00 85p 80p SC40D 400 6 amps £1-25 £110 £1 00 90p SC45A 100 10 amps £1-25 £110 £1-00 90p SC46B 200 10 amps £135 £1-20 £110 £100 SC45D 40010 amps £1-50 £1-35 £1-20 £M0 SC50A 10016 amps £1-85 £1-50 £1-35 £1-20 SC30B 20015 amps £1-75 £1-60 £1-45 £1-80 SC50D 400 16 amps £2 00 £1-75 £1-60 £1-40 SC40E 500 6 amps £1-50 £1-25 £110 £100 SC45E 50010 amps £1-75 £1-50 £1-35 £1-25 SC50B 50016 amps £2-25 £2 00 £1-75 £1-55 DIAG ST2 20p 
Larger quantity prices on application Extn. 4 

SILICON RECTIFIERS 
1 AMP MINIATURE WIRE ENDED PLASTIC Type P.I.V. 1-49 50 + 100 + 500 + 1000+ IK4001 50 8p 7p 6p 5p 4p 11*4002 100 9p 8p 7p Sip 4ip IN4003 200 lOp 9p 7Jp 6p 5p 1X4004 400 lOp 9p 8p 7p 6p INAOOS 600 12p lOp 9P 7p 7p IN4006 800 15p 14p 12p Hp 9p 11*4007 1000 20p 18p ISp 12p lOp 
1,5 AMP MINIATURE WIRE ENDED PLASTIC Type P.I.V. 1- PL4001 50 lOp 9p 8p 7p 6p PL4002 100 lip lOp 9p 8p 7p PL4003 200 12p Hp lOp 9p 8p PL4004 400 12p lip lOp 9p 8p PL4005 600 ISp 13p Hp 10p 9p PL4006 800 17p ISp 13p 12p lOp PL4007 1000 20p 17p ISp 13p HP 
3 AMP PLASTIC WIRE ENDED RECTIFIERS 
PL7001 50 20p 18p 17p 16p 14p PL7002 100 20p 19p 18p 17p 15p PL7003 200 22p 20p i9p 18p 16p PL7004 400 2Sp 23p 21p 20p 18p PL7005 600 28p 24p 23p 22p 20p PL7006 800 27p 25p 24p 23p 21p PL7007 1000 SOp 28p 28p 24p 22p 
MINIATURE POTTED BRIDGE RECTIFIERS (SILICON) SIZE | x £ x fins. Cur- Type P.I.V rent 1-49 50+ 100+ 500+ 1002 100 2 amps 60p 55p SOp 45p 2002 200 2 amps 70p 65p 60p 55p 4003 400 2 amps SOp 75p 70p 65p 6002 600 2 amps 90p SOp 75p 70p 1004 100 4 amps 70p 80p 55p SOp 2904 200 4 amps 75p 70p 65p 60p 4004 400 4 amps SOp 75p 70p 85p 6904 600 4 amps 90p SOp 75p 70p 1006 100 6 amps 75p 70p 65p 60p 2006 200 6 amps SOp 75p 70p 66p 4006 400 6 amps £1 10 £1 00 90p SOp 6006 600 6 amp^ £1-25 £110 fl 00 90p 

R.C.A. INTEGRATED 
CIRCUITS 

LINEAR TYPES OA3005 £120 CA3035 £1-25 CA3011 75p OA3036 90p CA3012 90p CA3039 85p GA3013 £110 CA3041 £110 CA30I4 £1 45 CA3042 £1-10 CA3018 £110 CA3043 £1-40 CA302D £1-25 C A8044 £1-25 CA3021 £1-55 CA3045 £1-25 CA3022 £1-30 CAS046 85p CA8023 £1-25 CA3048 £3 25 CA3026 £100 OA3081 £135 CAS028A £1-20 
Application Notes lOp for each type 
INTEGRATED CIRCUITS 
MFC4000P Motorola £112 I.C.10 Sinclair £2 75 PA246 5 Watt £2-45 TAA263 Muliard 75p TAD100 Muliard £1-97 TAD110 Muliard £1-97 MC1303 Motorola £2-60 UL900 Fairchild 40p UL914 Fairehild 40p UL923 Fairchild SOp LA709C Fairchild 75p MCI 304 Motorola £2-75 
ZENER DIODES 400 M/W 5% Miniature BZY 88 Range All voltages 3.3 Volt-SS Volt. 15p each. 25+  12p 100+  lOp 500+  9p 1000+   8p Any one type. 
ZENER DIODES 3 Watt Plastic Wire Ends 5% All voltages 6.8 -100 Volts. 30p each. 25+   27p 100+  26p 500+  23p 1000+   31p Any one type. 

ZENER DIODES 1 Watt 5% Plastic Wire Ends 6.8 Volt all volt- ages to 100 Volts 25p each. 25+   20p 100+  18p 500+  16p 1000+  15p Any one type. 
ZENER DIODES 7 Watt Stud Mounting 5% All voltages 5.1- 100 Volts. 40p each. 25+   35p 100+  30p Any one type. 

POWER RECTIFIERS SILICON RECTIFIERS STUD MOUNTING 6AMP RANGE 
BVZIO BYZ11 BYZ12 BYZ13 

SK403 SK603 SK803 

P.I.V. 1-49 60 + 100+ 800 40p 35p SOp 600 35p SOp 25p 400 SOp 25p 20p 200 25p 20p 17P RECTIFIERS P.I.V. 1-49 50+ 100 + 100 45p 40p 37p 200 SOp 45p 48p 400 55p SOp 45p 600 60p 55p SOp 800 75p 70p 65p 

SEMI-CONDUCTORS 
LOOK AT THESE PRICES FOR 

QUANTITIES FROM STOCK 
AFI14 Milliard 25p 25 + 20p 100 + i7p 500 + 15p 
AFI 16 Milliard 25p 25 + 20p 100 + I7p 500 + I5p 
2N3055 75p Muliard HSwatt Silicon Power 25 + 65p 100 + 55p 
BFY90 65P 1000 HC/S 25 + 60p 100 + 55p 500 + 50p 
AFI39 30p Siemens V.H.F, 25 + 25p 100 + 22p 500 + I9p 
OCI70 Muliard 25p 25 + 21 p 100 + |7p 500 + I5p 
0CI7I Muliard 30p 25 + 27p 100 + 22p 
BY 127 Muliard 20p 
IOOOv 1 amp Plastic 25 + I7p 100 + 15p 500 + 13p 
BCII3 SGS 25p 25 + 20p too + 17p 500 + I5p 
OA202 IOp SiLiCON Diodes 

25 + 8p 100 + 6p 500 + 5p 1000 + 4p 
0C42 Muliard 30p 

25 + 25p 100 + 23p 500 + 21 p 1000 + 18p 
0C4S Muliard I5p 25 + I3p 100 + |2p 500 + IOp 1000 + 8p 
OC75 Muliard 25p 25 + 2lp too + I7p 500 + I5p 1000 + »3p 
oao 97p 

Hutlard lOOv 25 + 85p 100 + 80p 500 + 75p 
0C44 Muliard I7p 25 + 15p 100 + I3p 500 + lip 1000 + lOp 
OC139 Muliard 25p 25 + 20p 100 + I7p 500 + I5p 
OC8I Muliard 250 

25 + 20p 100 + I7p 500 + I5p 

AFII5 Muliard 2Sp 25 + 20p 100 + |7p 500 + i5p 
AFI 17 Muliard 25p 

25 + 20p !00 + I7p 500 + I5p 
2N38l9Texas 35p 25 + 30p too + 25p 500 + 23p 1000 + 20p 
2N2646 50p 

Motorola Unijunction 25 + 44p iOO + 37p 500 + 33p 
AFI86 40p 

Muliard V.H.F. 25 + 35p 100 + 30p 500 + 25p 
BYZI3 25p 

Muliard 6a 200v 25 + 20p 100 + I7p 500 + 15p 
BCI07, BCI08, 
BCI09 12p each 

t.T.T. Planars 25 + ilp 100 + lOp 500 + 8p 
0CP7I 97p 

Muliard Photo 25 + 85p 100 + 80p 500 + 75p 
OC28 62p 

Muliard Power 25 + 55p 100 + 50p 500 + 42p 
0C7I Muliard I5p 

25 + I2p 100 + lOp 500 + 8p 
ORP12Muliard 50p 

25 + 45 p 100 + 42p 500 + 40p 
2N930 25p 

25 + 23p 100 + 20p 500 + I7p 1000 + ISp 
0C72 Muliard 25p 

25 + 20p 100 + I7p 500 + I5p 1000 + I3p 
OC83 25p 

25 + 20p 100 + 17p 500 + ISp 1000 + I3p 
OC84 25p 

25 + 20p 100 + I7p 500 + ISp 1000 + I3p 

25 + 35p 100 + 30p 500 + 25 p 1000 + 20p 

U C IVI r V'C SEMI-CONDUCTOR DEPARTMENT nClMnT W 3D3 EDGWARE RO., LONDON, W2. TEL: 01-723 1008/9 
RADIO LTD. CALLERS 356 EDGWARE ROAD W2. 

NEW LIST - NEW PRICES 1971 TRANSISTOR LIST 10D0 SEND FOR YOUR FREE COPY TODAY.. . 

DISCOUNTS 10% 12 ANYONE 15% 25 TYPE POSTAGE 7p. ALL ORDERS 

WBtespectfullv ask 
customers to include a minimum £1,00 per order, it helps to plan ahead & 
saves postage as wel 1.: 
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Sinclair Project 60 
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the world's most advanced high fidelity modules 

Sinclair Project 60 presents high 
fidelity in such a way that it meets every 
requirement of performance, design, 
quality and value and now that the re- 
markable phase lock loop stereo FM 
tuner is available, it becomes the most 
versatile of high fidelity systems. With 
Project 60. it is possible to start with a 

modest mono record reproducer and 
expand it to a sophisticated stereophonic 
radio and record reproducing system of 
fantastically good quality to hold its own 
with any other equipment no matter how 
expensive. Project 60 is a unique high 
fidelity module system where compactness 
and ease of assembly are combined with 

System The Units to use together with Cost of Units 
A Simple battery 

record player 
Z.30 Crystal P.U., 12V battery 

volume control 
£4.48 

B Mains powered record 
player 

Z.30.PZ.5 Crystal or ceramic P.U. 
volume control etc. 

£9.45 

C 20-f20W.R.M.S. stereo 
amplifierfor most needs 

2 x Z.30s, Stereo 60, 
PZ.5 Crystal, ceramic or mag. 

P.U., most dynamic 
speakers. F.M. tuner etc. 

£23.90 

D 20-f-20 W. R.M.S. stereo 2x2.303, Stereo 60, 
amplifier with high PZ,6 
performance spkrs. 

High quality ceramic or 
magnetic P.U., F.M. Tuner. 
Tape Deck, etc. 

£26.90 

E 40+40W. R.M.S. de- 
luxe stereo amplifier 

2 x Z.50s, Stereo 60 
PZ.8, mains trsfrmr 

As for D £34.88 
F Outdoor P.A. system Z.50 Mic., up to 4 P.A. speakers 

controls, etc. 
£5.48 

G Indoor P.A. Z.50, PZ.8, mains 
transformer 

Mic., guitar, speakers„etc., 
controls 

£19.43 
H High pass and. low pass 

filters 
A.F.U. C. D or E £5.98 

J Radio Stereo F. M. Tuner C, D or E £25.00 

circuitry that is far in advance of any other 
manufacturer in the world. Thus it is 
extraordinarily easy to assemble any 
combination of modules using nothing 
more complicated than the . simplest 
of tools, and you certainly do not have 
to be experienced to build with complete 
confidence. The 48 page manual free 
with Project 60 equipment makes every- 
thing easy and you can house your 
assemoly in an existing cabinet, motor 
plinth, free standing cabinet or virtually 
any arrangement you wish. Once you 
have completed your assembly you will 
have superlatively good equipment to 
give you years of service and enjoyment. 
You will have obtained superb value for 
moneybecause Project 60 is the bestselimg 
modular system in Europe and can there- 
fore be produced at extremely competitive 
prices and with excellent quality control. 
Sinclair Radionics Ltd., London Road. St. Ives, 
Huntingdonshire PE17 4HJ. 
Tet; St. Ives (048 06) 4311 
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Sinclair Project 60 

Z.30&Z.50 
power amplifiers 

The Z.30 and Z.50 are of advanced design 
using silicon epitaxial planar transistors to 
achieve unsurpassed standards of performance. 
Total harmonic distortion is an incredibly low 
0.02% at full output and all lower outputs. 
Whether you use Z.30 or Z.50 amplifiers in your 
Project 60 system will depend on personal preference, but they are the same size and may 
be used with other units in the Project 60 
range equally well. 
SPECIFICATiONS (Z50 units are inter- 
changeable with Z.30s in all applications). Power Outputs Z.30 15 watts R.M.S. into 8 ohms using 35 volts: 20 watts R.M S. if.to 3 ohms using 30 volts. 2.50 40 watts R.M S. into 3 ohms using 40 volts: 30 watts R.M.S. into 8 ohms, using 50 volts. Frequency response: 30to 300 000 Hz±1d8. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better than 70dB un- 
weighted. Input sensitivity: 250mV into 100 Kohms. 
For speakers from 3 to 15 ohms impedance. Size 3^ x 2^ x i in. Z.30 Built tested and guaranteed with circuits and instructions manual £4.48 
Z.50 Built, tested and guaranteed with circuits and instructions manual. £5.48 
Power Supply Units 

Designed specially for use with the Project 
60 system of your choice. 
Illustration shows PZ.5 to left and PZ.8 (for use 
with Z.50s) to the right. Use PZ.5 for normal 
2.30 assemblies and PZ.6 where a stablised 
supply is essential. 
PZ-5 30 volts un stabilised £4.98 P Z - 6 55 volts stabilised £7.98 PZ-8 45 volts stabilised 
(less mains transformer) £7.98 PZ-8 mains transformer £5,98 

Guarantee 
if within 3 months of purchasing Project ^60 modules directly from us, you are dissatisfied with them, we will refund your money at-once. Each module is guaranteed to work pe fectly and should any defect arise in normal use we will service it at once and without any cost t.o you whatsoevei provided that it is returned to us withm 2 years of the purchase date. There will be a small charge for service thereafter. No charge for postage by surface mail. Air-mail charged at cost 

Stereo 60 
pre-amp/control unit 

wt- 

Designed for the Project 60 range but suitable 
for use with any high quality power amplifier. 
Again silicon epitaxial planar transistors are 
used throughout, achieving a really high 
signal-to-noise ratio and excellent tracking 
between channels. Input selection is by means 
of push buttons and accurate equalisation is 
provided for ail the usual inputs. 
SPECIFICATIONS 
Input sensitivities: Radio-up to 3mV. Mag. p.u. 3mV;correctto R,I.A.A.curve± 1 d8;20to 25,000 Hz. Ceramic p.u.-up to 3mV: Aux-up to 3mV. 
Output: 250mV 
Signal-to-noise ratio: better than 70dB, 
Channel matching: within IdB. 
Tone controls: TREBLE + 15 to —15dB at 10KHz: BASS 4-15 to—15dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size: 83 x 1^x4 ins. 
Built, tested PQ QO and guaranteed. 1-iJ.ao 

Active Filter Unit 

For use between Stereo 60 unit and two 2.30s 
or Z.50s, and is easily mounted. It is unique in 
that the cut-off frequencies are continu- 
ously variable, and as attenuation in the 
rejected band is rapid (12dB/octave). there is 
(ess loss of the wanted signal than has 
previously been possible. Amplitude and 
phase distortion are negligible. The A.F.U. is 
suitable for use with any other amplifier system. 
Two stages of filtering are incorporated- 
rumble (high pass) and scratch (low pass). 
Supply voltage - 15 to 35V. Current - 3mA. 
H.F. cut-off (~3dB) variable from 28kFlz to 
5kHz. L.F cut-off (-3dB) variable from 25Hz 
to 100Hz. Distortion at 1kHz (35V. supply) 
0.02% at rated output. 
Built, tested « and guaran teed 1-0.30 

Stereo FM Tuner 

Price: £25 built and tested. Post free 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ 
Please send 

for which i enclose cash/cheque/money order. 

Name 

first in the world to use the 
phase lock loop principle 
Before production of this tuner, the phase lock 
loop principle was used for receiving signals 
from space craft because of its vastly improved 
signal to noise ratio over other systems. Now, 
for the first time, the principle has been 
applied to an FM tuner with fantastically good 
results. Other original features include vancap 
diode tunjng. printed circuit coils, an l,C. in the 
specially designed stereo decoder and squelch 
circuit for silent tuning between stations. 
Sensitivity is such that good reception be- comes possible in difficult areas. Foreign 
stations can be tuned in suitable conditions 
and often a few inches of wire are enough 
for an aerial. In terms of a high fidelity this 
tuner has a lower level of distortion than any 
other tuner we know. Stereo broadcasts are 
received automatically as the tuning control is 
rotated, a panel indicator lighting up as the 
stereo signal is tuned in. This tuner can also be 
used to advantage with any other high fidelity 
system. 
SPECIFICATIONS: 
Number of transistors: 16 plus 20 in l.C, Tuning range: 87,5to 108 MHz 
Capture ratio: 1.5dB Sensitivity: 2^V for 30dB quieting: 7mV for full limiting. Squelch level: 20nV. A.F.C.range: ±200 KHz Signalto noise ratio: >65dB Audio frequency response: 10Hz—15KHz* (±1ciB) Total harmonic distortion: 0,15% for 30% modulation Stereo decoder operating level :2^V 
Pilot tone suppression : 30dB Cross talk:40dB I.F. frequency: 10.7 MHz Output voltage: 2x150mV R.M.S. Aerial Impedance; 75 Ohms Indicators: Mains on: Stereo on; tuning indicator Operating voltage; 25-30VDC Size: 3.6x 1.6 x 8.15 inches: 91.5 x 40x207 mm 
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Sinclair IC10/Q16/Micromatic 

- 

icio 

The world's most advanced high 
fidelity amplifier 

' This is the world's first monolithic integrated 
circuit high fidelity power amplifier and pre- 
amplifier. The circuit itself is a chip of silicon 
only a twentieth of an inch square by one 
hundredth of an inch thick, having 5 watts 
RMS output (10 watts peak). It contains 13 
transistors (including two power types). 2 
diodes. 1 zener diode and 18 resistors, and is 
encapsulated in a solid plastic package which 
holds the metal heat sink and connecting pins. 
This exciting device is more rugged and has 
considerable performance advantages, in- 
cluding complete freedom from thermal 
runaway and a very low level of distortion. 
The IC10 is primarily intended as a full 
performance high fidelity power and pre- 
amplifier, for which application it only 
requires the addition of such components as 
tone and volume controls and a battery or 
mains power supply. It may also be used in 
other applications including car radios, 
electronic organs, servo amplifiers (it is dc 
coupled throughout) etc. 
Circuit Description 
The first three transistors are used in the 
pre-amp and the remaining 10 in the power 
amplifier. Class AB output is used with 
closely controlled quiescent.current which is 
independent of temperature. There is generous negative feedback round both sections and 
the amplifier is completely free from crossover 
distortion at all supply voltages, making 
battery operation eminently satisfactory. 
Each IC10 is sold with a comprehensive 
manual giving circuit and wiring diagrams for 
a large number of applications in addition to 
high fidelity. These include oscillators, etc. 
The pre-amp section can be used as sn RF or 
IF, amplifier without any additional transistors. 
Specifications; Output: 10 watts peak, 5 watts RMS continuous. Frequency response: 5Hz to 10OkHz 1 ± d8. Total harmonic distortion: Less than 1% at full output. Load impedance: 3 to 15 ohms. „ Power gain: 110 dB (100,000,000,000 times) 
total. Supply voltage: 8 to 18 volts. (A Sinclair power unit, PZ.7 is available for mains operation). Size: 1 x OAx 0.2 in. plus heat sink and tags. Sensitivity 5 rriV. Input impedance: Adjustable externally up to 2.5 Mohms. 
Price (with manual): £2-98 post free. 

Q16 

High fidelity loudspeaker 
The Q16 employs the well proven acoustic 
principles specially developed by Sinclair in 
which a special driver assembly is meticulously 
matched to the characteristics of the uniquely 
designed cabinet. In reviewing this exclusive 
Sinclair design, technical journals have justly 
compared the Q16 with much more expensive 
loudspeakers. Its shape enables the Q16 to be 
positioned and matched to its environment to 1 

much better effect than is the case with 
conventionally styled enclosures. A solid teak 
surround with a special aii-over cellular foam 
front is used as much for appearance as its 
ability to pass all audio frequencies. 
This elegantly designed shelf mounting 
speaker brings genuine high fidelity within 
reach of every music lover. 
Specifications: Construction: Special sealed seamless sound or pressure chamber with internal baffle. Loading : up to 14 watts TMS. Input impedance; 8 ohms. Frequency response: From 60 to 16,000 Hz, 
confirmed by independently plotted B and K curve. Driver unit: Special high compliance unit having massive ceramic magnet of 11,000 gauss, aluminium speech coil and a special cone suspension for excellent transient response. Size and styling: 91 in square on facex4| in. deep with neat pedestal base, Black all-over cellular foam 
frpnt with natural solid teak surround. Price £8-98. 

Micromatic 

SWW"1 
SHttMl 

To; SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 AHJ 
Please send Mama 

Address 

for which 1 onolose cash/oheque/mpnoy order. PW571 

Britain's smallest radio 
Considerably smaller than an ordinary box of 
matches, this is a multi-stage AM receiver 
brilliantly designed to provide remarkable 
standards of selectivity, power and quality for 
its size. Powerful AGC counteracts fading 
from distant stations: bandspread at higher 
-frequencies makes reception of Radio 1 easy. 
The plug-in magnetic earpiece provided 
matches the Micromatic's output to give 
wonderful standards of reproduction. Every- 
thing including the special ferrite rod aerial and 
batteries is contained within the minute and 
attractively designed case. Whether you build 
a Micromatic kit or buy this amazing receiver 
ready built and tested, you will find it as easy 
to take with you as your wrist watch, and 
dependable under the severest listening 
conditions. 
Specifications: 
Size: 36 x 33 x 13 mm (Ws x 13/io x i in.) Weight: including batteries, 28.4 gm (1 oz.). Case: Black plastic with anodised aluminium front panel and spun aluminium dial. 
Tuning: medium wave band with bandspread at higher frequencies, (560 to 1,600 Hz), Earpiece : Magnetic type. On/off switching : By inserting, and withdrawing earpiece plug; Kit in pack with earpiece, case, instructions and solder £2><8, 
Ready built tested and guaranteed, with earpiece 
£2 >98 
Two Ma/lory Mercury batteries type RM675 required. From radio shops, chemists, etc. 

Sinclair Radionics Ltd., London Ro.ad, 
St. Ives, Huntingdonshire PE17 4HJ. 
Tel: St Ives (048 06) 4311 
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Fully guaranteed 
Individually packed 

VALVES 
B12H £1*759 EOH20 0 62p OA2 35p CY31 35p i ECL80 45p 82p OB2 35p DAF96 38p BOL82 PABC80 37p I)F96 37 p ECL83 65p P097 40p DK96 41p 32p ECL86 40p PC900 47p DL92 BP36 17p PC084 37p DL94 40p EF37A 45p PC089 45p DL96 41P 309 EF39 40p PCC189 55p DM70 EF40 50p PCB800 76p DY86 45p EP41 62p 25p PCF80 30p DY87 55p EF80 PCF82 33p DY802 48p BF83 47p 32p PCF84 48p E880C/01 EF85 POF86 57p £1 ■35p BF86 31p 28p PCP200 77p B180CC 45p EF89 PCF201 77p B181CC 45p EF9i 15p PCF801 48p E182CC EF92 S7p PCF802 48p £1*15 EF95 25p PGF805. 72p 65p EABC80 32p BF183 32p PCF806 BAP42 60p EF184 36p POPS 08 78p EB91 lOp EFL200 77p PCH200 70p EBC33 6Up BL34 52p PCL81 47p BBC41 52p BL41 57p PCL82 87p EC081 20p EL42 52p POL83 65p EBP80 37p 30p EL84 23p PCL84 42 p EBF88 EL85 36p POL85 42p EBP89 30p EL86 40p PCL86 42p ECC8I 20p BL90 30p PFL200 57p BCC82 28p EL95 35p PD36 53p ECC83 27p EL500 85p PL81 60p ECC84 20p EM.31 25p PL82 40p EC085 60p EM80 40p PL83 42p ECC86 37p EM84 85p PL84 35p BCC88 35p BM87 55p PL500 73p EC0189 48p 32p BY61 40p PL504 flSp ECF80 EY88 35p PY33 80p ECF82 32p EY8I 35p PY80 35p ECF83 77p BY88 40p PY81 27p ECF801 62p EZ41 42p PY82 27p ECF802 82p EZ80 25p PY83 35p EOH35 60p EZ81 27p PY88 37p ECH42 65p GZ34 52p PY800 53p ECH8I 28p KT66 £l*60p PY801 52p ECIT83 42p KT88 £l-75p QQVOS-IO ECH84 37p sr78 £l*25p £l*25p 

TRANSISTORS, ZENER DIODES etc. 
SPECIAL OFFER 09J tube £1.75 OAS OAIO OA70 OA71 OA73 OA74 OA79 OA81 OA91 OA200 8p OA202 lOp OA210 25p OA211 37p OAZ200 55p OAZ201 50p OAZ202 to OAZ206 42p OAZ207 47p OAZ208 to OAZ213 32p OAZ323 to OAZ225 50p OC16 4S>p OC22 42p 

0025 OC26 OC28 0029 0035 0038 0044 0045 OC70 0071 0072 0073 0075 0076 0081 , 0C81D QC81DM 20p 0082 25p 0C82DM 15p 0083 0C83B 0084 00122 00139 00140 00170 00171 OC172 

00200 00201 00206 IN21 IN21B IN26 IN43 IN70 TN702-72536P IN746A 

IZMT5 IZMT10 IZT5 IZT10 2G385 20403 IN4785 2N277 2N918 2N1304 2171306 2N1307 2N2147 2N2904A 2N3053 

2N3054 95p 2IS3055 75p 2N3730£l-25p 2N3731£l-25p 2N5109£2-05p 40862 67p S2303 50p 3P100 67p 3FR5 32p 3N128 87p 3N139 £l-7Sp 3N140 95p 3N154 90p 317159 £l-45p 6FR6 45p 12FS60 73p lOBl 16p 40594 £l-37p 40595 £l-37p 40636 fl-45p 40668 £l-35p 40669 £1*459 A0126 AC127 AC128 AC176 ACT 17 ACY28 

AD149 AD161 AD162 AP118 APi27 AF139 AP178 AF186 AFY19£112p ASY26 27p ASY28 *" ASY67 BAW19 
BCf08 BC113 BC118 BCY72 BP115 BF173 BF187 BFY51 BFY52 BS05 

BVIOO £1*809 

BYZ18 20p BYZ18 62p CRS1/10 25p CRS1/20 37p CRS1/30 32p CRS1/3S 42p 0RS1/40 47p CRS3/05 80p CES3/2Q 37p CRS3/30 4Sp CRS2o/025 75p CRS3/40 50p GET103 20p GET11S 45p GET116 50p GEX66 75p NKT222 20p NKT304 36p SD91S 26p 

V405A 38p CRS3/30 42p CRS25/025 75p 
QQVO6-40A £5-25p R17 40p R19 37p STV280/40 £3 00p STV280/80 £900p TT21 £2-55p U25 U26 U27 U191 eAQSW 6AS6 6AS7G 

6AT6 22p 6AXJ6 25p 6AX4 40p 8AX5GT 65p 6B7 27p 6BK7 40p 6BA6 22p 6BE6 25p 6BG6G 55p 6BJ6 42p 6BQ7A 33p 6BE7 80p 6BW6 80p 6BW7 6bp 604 28p 

6CH6 S5p U801 £1 TJABC80 85p UAF42 XJB041 .UBF80 UBP89 IJC085 UCP80 tJCH42 UCH81 XJCL82 tJCL83 TJF4I UF80 UF89 

UL41 TJL84 UU6 UY41 UYSS 6CL6 6D6 6EA8 6F23 6F33 6H6M 6J4WA 6J5 6J5GT 6J6 6J7G 

6J7M: 40p 5K6GT 40p 6K7 32p 6K7G lOp 6K8GT 88p 6K25 70p 6SA7 35p 6SA7GT 32p YRI05/30 30 VR150/30 30p Z7S9 £1-759 ZSOlU £l-25p Z803A £l*26p Z900T 80p IL4 12p IE5 30p 

154 155 IT4 1X2A iX2B 3A4 31)6 
3V4 5B254M £1*89 5B/256M £1*75 5E4GY 52p BU4G 27p 5V4G 37p 

MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. U.K. P. & P. up to 50p 5p; to £l lOp; over £1 lOp in £1, over £3 post free. C.O.D. 20p extra. 

29/41 ft. AERIALS each consisting of ten 3ft. iin. dia. tubular screw-in sections. 11ft. (6-section) whip aerial with adaptor to fit the 7in. rod, insulated base, stay plate and stay assemblies, pegs, reamer, hammer, etc. Absolutely brand new and complete ready to erect. In canvas bag £4. P. & P. 50p. nACTEDC Full List of our very large Ivi a trvw stock of meters on request. 

CA 3012 wide band ampl. 150m Wdiss .. .. £1*10 C A 3020 Audio power am pi.  £1*37 CA 3036 Audio pre-ampl  95p STC. MiC 93018 Digital dual 4 imput gates .. £4*36 MIC 709-1C Linear operational ampl £9 MIC 9005D Highspeed flip-flop   £2.70 General Electric PA 230 £1*12; PA 234 £1; PA 237 £1-87 Milliard TAA 300 £1*37: TAA 320 57p 

ro SM ALL valves 
L \ nuaranteed 

5Y4G 35p I2K86T 37p 5933 £1.109 5Y3GT 35p 12Q7GT 27 p 6057 50p 5Z4 70p 12SG7 35p 6060 37p 5Z4GT 60p 14S7 75p 6064 35p 6AB7 20p 19AQ5 38p 6065 65p 6AC7 15p 19G3 £3-50p 6080 £1*379 6AH6 57p 19G6 £l00p 6146 £1.409 6AK5 25p 32p 19H4 £4 50p 8020 £1*759 6AK8 20P4 87p 9001 15p 6AE5 lOp 25L6GT 36p 9002 22p 9003 50p 6AL5W 35p 30C15 75p 6AM6 15p 30C17 sop 9004 12p 6AN8 50p 30p 30C18 75p 83p 9006 12p 6AQ5 30P5 C.R. Tubes 6SC7GT 25p 30FB1 75p VCR97 6Sft7 30p 30FU2 92p £4*509 6SJ7 37p 32p 30FL13 46p VCR617B eSJTGT 30FL14 77p £3-50p 68K7 35p 30L15 8Bp 80p VCE517C 6SL7GT 32p 30L17 f750p 6SN7GT 35p 38p S0P12 80p 5FP7 £l-32p 6SQ7 30P19 70p 88D £9*000 6SQ7GT 38p 30PL1 65p 88J £9*009 6V6G 17p 31p 30rL13 90p SSL £9009 6V6GT 30PL14 85p Photo Tubes 6X4 23p 35L6GT 47p CMG25 6X5G 25p 35W4 25p £1 25p 6X5GT 27p 35Z4GT 45p 981A £3*109 6Y6G 55p 42 3bp 60970 6-30L2 70p 25p 5005 35p £17*50p 6Z4 50CD6G80 Special Vlvs 7B7 35p £l*50p CV1031 7CS 72p 50EH5 60p £500p 7CS 30p 75 27p CV2339 7H7 27p 76 30p £00*009 7Y4 60p 78 25p JP9/7D 9D6 37p 80 45p £37*509 11B2 £l*50p 803 £3 00p K301 £500p 12AT6 22p 805 £8'00p K305 £10-009 12AT7 20p 807 45p K308 £16 00p 12AU7 28p 813 £3-75p K337 £10*00 p 12AV6 27p 832A £2 •75p 12AX7 27p 866A 75p 12BA6 30p 954 22p 12BE6 30p 958 20p 12BH7 17 p 956 10p 12C8 27p 957 30p 12E1 85p 991 30p 12K5 50p 1622 85p 12K7GT 33p 2051 50p 
Colomor (Electronics) Ltd, 
170 GOLDHAWK ROAD, LONDON W12. Teh 01-743 0899 Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 
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The New Picture-Book way of learning 

iSJkCI#** ELECTRICITY(5vols.) 
ELECTRON ICS (6VOLS) 

You'll find it easy to learn with this out- 
standingly successful NEW PICTORIAL 
METHOD—the essential facts are explained 
in the simplest languages one at a time,, and 
each is illustrated by an accurate, cartoon- 
type drawing. The books are based on 

the latest research into simplified learning 
techniques. This has proved that the 
PICTORIAL APPROACH to learning is the 
quickest and soundest way of gaining mastery, 
over these subjects. 

TO TRY IT, IS TO PROVE IT 

This carefully planned series of manuals has proved a valuable course in training technicians in Electricity, Electronics, Radio and Telecommunications. 
WHAT READERS SAY 

"ABSOLUTELY DELIGHTED" "I am absolutely delishted with the books and hone to learn quite a lot from them." Rhymney. 
"HELPED ME TO UNDERSTAND" 
"I am a Qualified electrician. Your set of excellent books has helped me to understand matters in the field of electronics which I thought previously were above me. Indeed these books are well worth the money." T.E.D., Abergavenny. 

To The SELRAY BOOK CO., JO HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP 
Please send me WITHOUT OBLIGATION TO PURCHASE, one of the ' above sets on 7 DAYS FREE TRIAL, ^ will either return set, carriage paid, in good condition within 7 days or send the following amounts. BASIC ELECTRICITY £4.50 Cash Price, or Down Payment of £1.00 followed by 4 fortnightly payments of £1.00 each. Total £5.00. BASIC ELECTRONICS £5.40 Cash Price, or Down Payment of £1.00 followed by 5 fortnightly payments £1.00 each. Total £6.00. This offer applies to UNITED KINGDOM ONLY. Overseas customers cash with order, prices as above. 
Tick Set required (Only one set allowed on free triaty 
BASIC ELECTRICITY Q BASIC ELECTRONICS T | 

Prices include Postage and Packing. 
Signature 

"MOST PERFECT BOOKS" ■ "X have decided to send you the full payment for the books you H mailed to me, in my mind they are the most perfect books for anv beginner to Electronics." G,G., London, S.W.%. 

PosrmwfOR. this offer/f 
A TECH-PRESS PUBLICATION 

(If under 21 signature required of parent or guardian) 

BLOCK LETTERS 
FULL POSTAL ADORESS   
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G.E.C. INDUCTION 
MOTOR 
Very powerful l/40th li.p. 725 S.P.M. For normal 230/240V 50' c/s mains. Switch start £2-50 including switch plus post & ins. 021 p. 

..-s 
HORSTMANN "TIME AND SET" SWITCH (A 15 amp Switch). Just the thing if you want to come home to a warm house without it costing you a fortune. You can .... delay the switch on time of your electric fires, etc., up to § 14 hours from setting time or you can use the switch to give a boost period of up to 3 hours. Equally suitable to control processing. Kegular price probably around £5, Special snip pride £1-50, p. & ins. 23p. 

12 VOLT BATTERY CHARGER Made in Japan, this is very small and neat. Regular use will keep yoxir car battery in good trip throughout the winter. Silly price £1-25 plus 23p postage and insurance. 
QUICK CUPPA Mini Immersion Heater, 350w. 200/240y, Boils full cup in about two minutes. Use any socket or lamp holder. Have at bedside for tea, baby's food, etc. £1-25, post and insurance 14p. 12v. car model also available £1. 
PLINTH AND COVER Suitable for most auto changers, teak base with tinted perspex cover £4 25 plus 33p postage, 
THYRISTOR LIGHT DIMMERS Will dim incandescent lighting up to 60*0 watts from full brilliance to out. Assembled and wired ready to install £3. 

AUTO ELECTRIC CAR AERIAL With dash board control switch—full?/ j extendable to 40" or fully retracted A Suitable for 12V positive or Neg. jp earth supplied complete with —.n fitting instructions and ready PU wired dash board switch £5-95 plus 25p. p. & p. 

I HOUR MINUTE TIMER Made by famous Smiths company, these have a large clear dial, size 4| x 3J, which can be set in minutes up to 1 hour. After preset period the bell rings. Ideal for processing, a memory jogger or, by adding simple lever, would operate micro-switch £115. 
THE FULL-FI STEREO SIX The amplifier sensation of the year You will be amazed at the fullness of reproduction and at the added qualities your records or tuner will reproduce. Built into metal cabinet elegantly styled in simulated teak finished to blend with modern furnishings, this amplifier uses an integrated solid state circuit with an output power of 6 watts R.M.S, split- over the two channels. The amplifier is ideal for use with normal pick-ups and tuners, it has a double wound mains transformer and ganged volume and tone rontrols-- also switching for Mono to Stereo, tuner or pick-up. Other controls include "treble lift and cut", "balance" and separate mains on/off switch. UNREPEATABLE PRICE is £9 plus 38p post and insurance. 

COMPUTER TAPE 2,400 ft. of the best magnetic tape money can buy. Made by E.M.I., lin. wide almost un- breakable and on a 104in metal computer spool. Users have claimed successful results with video as well sound recordings £1 plus 33p post. Cassette to hold spool 50p extra. 

0 

-1 l-TAArVU V Standard AA r c Size 11 wafer—silver-plated amp - contact, standard i" spindle 2" long- -with locking washer and nut. No. ut 3 4 5 6 8 9 10 12 Poles way way way way way way way way way 1 pole 33p 33p 33p 33p 33p 33p 33p 33p 33p 2 poles 33p 33p 33p 33p 33p 33p 33 p 55p 55p 3 poles 33p 33p 33p 33p 55p 55p 55p 75p 75p 4 poles 33p 33p 3Sp 55p 55p 55p 55p 95p 95p 5 poles 33p 33p 55p 55p 75p 75p 75p £1-15 £115 6 poles ■ . 33p 55p 55p 55p 75p 75p 75p £1-35 £1-35 7 poles 55p 55p 55p 75p 95p 95p 95p £1-55 £1 55 8 poles 55p 55p 55p 75p 95p 95? 95p £1-76 £1-75 9 poles 55p 55p 75p 75p £1-15 £1-15 £115 £1.95 £1-95 10 poles 56p 55p 75p 95p £1X5 £1-15 £115 £215 £215 11 poles . 55p 76p 75p 95p 95p fl-35 £1-35 £1-35 £2-35 £2-35 12 poles . 55p 75p 76p £1-35 £1-85 £135 £2-55 £255 

SPARTAN Portable RADIO Long and medium wave, 7 transistor, size Oin, x 4m. x liin. with larger than usual speaker giving very good tone. Built-in ferrite aerial and tele- scopic aerial for distant ^ station.?. A real bargain .complete with leathef case, carry sling, earplug and case £3 75 plus 25p post and ins. 
MULTI-SPEED MOTOR Replacement in many well known food mixers. Six speeds are available. 500, 850 and 1100 r.p.m. from either or both of the nylon sockets (Where the beaters of the food mixers normally go) and 8,000, 12,000 and 15,000 r.p.m. (ideal polishing speeds) from the main drive shaft. Very powerful and useful motor size appox. Sin. diameter, 5in, long. Price 90p plus 23p, p. & ins. IS or more post free. 
MAINS OPERATED CONTACTOR 220/240y. 50 cycle solenoid with laminated core so very silent in operation. Closes 4 circuits each rated at 10 amps. Extremely well made by a German Electrical Company. Overall size 2J x 2 x 2in. £X each. 
DOUBLE ENDED MAINS MOTOR On feet with holes for screw- down fixing. To drive models, oven, blower heater, etc. 5 Op each, plus 18p post and insurance, 6 or more post free. 
0.005mFd TUNING CONDENSER 
Proved design, ideal for straight or %£ reflex cmmits 13p each, £1-20 doz. 

Where postage is not stated then orders 
over £5 are post free. Below £5 add 20p 
Semi-conductors add 5p post. Over £1 
post free. S.A.E. with enquiries please. 

ELECTRONICS (GR0YD0N) LTD 
Dept PW 266 London Road, Croydon CRO-2TH 

Also 102/3 Tamworth Road, Croydon 

ONLY 63p 
4- ■'V —fc a • post paid 

It costs 

  
OtCAMAt BAH* uttlMAV. ftANtN ^ I 

for todays MOST USEFUL 

COMPONENTS GATAIOGUE 
Many radio and electronic enthusiasts say that our catalogue is "priceless"! Be that 
as It may, we charge you only 63 pence. What is more the catalogue contaios 6 
vouchers, each worth 5 pence when used as indicated. And for good measure, we 
throw in a useful Bookmark giving electronic abbreviations and a 30-page Price 
Supplement. Why are you waiting? 
By the way, if it suits you to call at our shop you save yourself another 20 pence— 
the post and packing costs. 

. 
* 

POST THIS 

COUPON 
with your cheque 
or P.O. for 63p 

The price of 63p applies only to catalogues purchased by customers in file O.K. and to BFPO addresses. 

Mame 

'Please write Name and Address in block capitals. 

Address 

HOME RADIO (Components) LTD. 
Dept. PW, 234-240 London Rd., Mitcham, CR4 3HD 
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ELECTRIC CLOCK 
WITH 25 AMP SWITCH Made by Smith's, these units are as fitted to many top quality cookers to control the oven, Th'1 clock U mains driven and fn < I tie i icy contruiki! so it. is c\ ■ tviuciy accurate. The two small dials enable switch cm and on times to be accnratt-ly set. Idea! lor switch in si on tape record its. Oil fraction of the regular price new only £2. less than the value of the po>l ami insurance J-lp. 

red at omy a d unused ■k alone 

FLUORESCENT CONTROL KITS 
Each kit comprises seven items—Choke, 'J tube ends, starter, starter holder and 2 tube clips, with wiring instructions. Suitable for normal fiuorescent tubes or the new "Grolux" tubes for fish tanks and indoor plants. Chokes are super-silent, mostly resin filled Kit A —15.20 w. £1 Kit B—30-40 w. £1 Kit O—80 w. £1-20. Kit E—65 w, £1-20. Kit F for 8ft-. 123 w. tube £1-75. Kit MF1 Ls for 6in., 9in. and 12in. miniature tubes £1. Kit MF'2 for 21 in. 13 w. miniature tube £1. Postage on Kits A and B 23p for one or two kits then 23p for each two kits ordered. Kits C, D and E 23p on first kit then 18p for each kit ordered. Kit F 33p then '23p for each kit ordered. Kit MF1 18p on first kit then 15p on each two kits ordered. 

BLANKET SWITCH Double pole with neon let into aide so luminous in dark, ideal lor dark room light or : use with waterproof element, new plastic case 30p each. 3 heat model 40p. 
BLANKET SIMMERSTAT 

Although looking like, and fitted as an ordinary' blanket switch, this is in fact a device for switching on for varying time periods, thus giving a complete control from off to full heat. Although suitable for controlling the temperature of any other appliances using up to 1 amp. Listed at £1-40 each we offer these while our stocks last at only 65p. each. 
REED SWITCHES 

Glass encased, switches operated by external magnet—gold welded contacts. We can now offer 3 types: . x, i- Miniature. lin. long x approximately diameter. Will make and break up to hA up to 300 volts. Price 13p each. £1 20 dozen. Standard. 2in long x 3/16in. diameter. This will break currents of up to 1A, voltages up to 250 volts. Price XOp each. 90p per dozen. Flat. Flat type, 2in. long, just over l/16in, thick, approximately Jin. wide. The Standard Type flattened out, so that it can be fitted into a smaller space or a larger quantity may be packed into a square solenoid. Hating 1 amp 200 volts. Price 3Op each, £3 per dozen. Small ceramic magnets to operate these reed switches 9p each. 90p per dozen, 
HIGH CAPACITY ELECTROLYT1CS Brand new, not ex-equipment. 100 mf.d 25v., 6p each. 80p doz. 250 mfd. 50v„ 16p each. £1 65 doz. 400 mfd. 40v., 22p each. £2-30 doz. 590 mfd. 12v., XOp each. £105 doz. 500 mfd. 25v., 18p each, fl-80 doz. 500 mfd. 50v., 23p each. £2-40 doz. 500 mfd. 350v., 43p each. £4-50 doz. 1000 mfd. 12v., 15p ea,ch. £1-50 doz. 3000 mfd. 18v., 17p each. £1-70 doz. 1000 mfd. 64v., 37p eaeh'l £4 doz. 2000 mfd. 23y., 34p each, £3-95 doz. 5000 mfd. 12v., 24p each. £3-40 doz. 10,000 mfd. 6v., 29p each. £3 doz. 10,000 mfd. 15v., 43p each, £4-50 doz. 15,000 mfd. 10v., 53p each. £5 doz. 60,000 mfd. 8v., £110 each. £10 doz. 70,000 mfd. 18v., £2 each. £20 doz. 

3 amp 12v Battery Charger Kit—comprising 230/40 mains transformer with 3 amp secondary and 3 amp rectifier £115 plua 23i> post. 
12 volt Uv amp Power Pack. This comprises double-wound 230/240V mains transformer with full wave rectifier ami 2000 m/f/d/smoothing. Price £1 40. 
Sonotone Stereo Cartidge. Toxnover type, ref. No* 19 Tl. This fits most British pick-ups and is a really excellent reproducer. Limited quantity, £1. 5 amp 3 pin Sockets. These are always good stock, you never know when you will need some. Famous make, brown bakelite, standard size, 12 for 85p plus 23p post. 
Ditto but with switch. 12 for £1 plus 23p post, 13 amp sockets, flush mounting. Bakelite, cream, less switch. 6 for £1. 
Bakelite Panels, many thicknesses. We have just taken delivery of approximately 10 tons of bakelite in varying thicknesses from 2in. to a few thou. If you have a need for any of this then we would be glad to supply. The thickest is very heavy and could he used, for instance, as a bed fora motorised unit. Medium thickness is useful for front panels of instrument, etc., etc. Cut to your size price is 30p per lb. plus 30p cutting charge plus carriage. 2 amp 3 pin Switched sockets for surface mounting, brown bakelite. Made by famous maker. 18p each or £1-30 dozen, 
100 Assorted Silicon Rectifiers G.P. and switching diodes. Small and very small sizes. A real snip for experimenters, 65p per 100. 

20 AMP ELECTRICAL, PROGRAMMER 
Learn in your sleep: Have Radio playing and ketth- boiling as you awake—switch-on lights to ward off jntruners—hare warm house to come home to. All I hese and many other things you can do if you invest in an Electrical Programmer. Made by the famous Smiths Instrument Company. This is essentially a 230/240 volt mains operated Clock and a 20 amp Switch, tin- switch-off time of which can be delayed up to 12 hours (continuously variable not stepped). Similarly the switch-on time can be delayed. This is a beautiful unit, size 5 J x 33. x 2Mn. aeep. Metal encased, glass fronted with chrome surround. Offered at £2.40 plus 23p postage and insurance. 
HI-FI SPEAKERS (IS, 30, 40 & I00W) 
FULL FI12 INCH LOUDSPEAKER. This is undoubtedly one of the finest loudspeakers that we Have ever offered, produced by one of the country's most famous makers. It has a die-cast metal frame and is strongly recommended for Hi-Fi load and Rhythm Guitar and public address. Flux Density 11,000 gauss—Total Flux 44,000 Maxwells— Power Handling 15 watts R.M.S. Cone Moulded fibre— Preq. response 30-10,000 c.p.s.—Specify 3 or 15 ohms— Mains resonance 60 c.p.s.-—Chassis Diam. 12in.—12Jin. over mounting lugs—Baffle hole 11 in. Diam.—Mounting holes 4, holes—Jin. diam, on pitch circle lljia, diam.—Overall iwight ojin. A £6 speaker offered for only £4 plus 37p p. p. 12in. 40 watt £7 carr. 43p. loin. 25 watt- £8 carr, 53p. 18in. 100 watt £19-50 carr. £1-50. 

INTEGRATED CIRCUIT BARGAIN 
A parcel of integrated circuits made by the famous Plesaey Company. A once-in-a-lifet-irae offer of Micro-electronic devices well below cost of ntaim- facture. The parcel contains 5 ICs all new and perfect, first-grade device, definitely not sub-standard or seconds. 4 of the ICs are single silicon chip GP amplifiers. The oth is a monolithic NPN matched pair. Regular price of parcel well over £5. Full circuit details of the TCs are included and in addition you will receive a list of many different ICs available at bargain prices 5/- upwards with circuits and technical data of each. Complete parcel only £1 post paid. DON'T MISS THIS TERRIFIC BARGAIN. 

Mains Connector A quick way to connect equipment to the mains safely and firmly—L, N. and B. coded to new colour scheme; diseon- nectiou by plugs prevents accidental switching on: has sockets which allow insertion of meter without discouin'i-Uon cable inlets firmly hold one hair wire on up to four 7.029 cables. 65p each. 
DRILL CONTROLLER Electronically changes speed from approxi- mately 10 revs, to naxlmmu. Full power at all speeds by finger-tip control. Kit includes all parts, ease, everything and full instructions. £1-50 plus .3p post and insurance. Made up model also avail- able. £1 90 plus 13p post & p. 

BALANCED ARMATURE UNIT^ 500 ohm. operates speaker or micro-' phone, so useful in intercom or similar f|Ooo circuits. 33p ea- £3.50 doz, j! 
PROTECT VALUABLE DEVICES "ROM THERMAL 

CONTROL 
DRILL 

SPEEDS. 

mm 

■ THIS MONTH'S SNIP 24-HOUR ELECTRIC TIME SWITCH 
Made by Smiths, these are AC mains operated, NOT CLOCKWORK. Ideal for mounting on rack or shelf or can be built into box with 13A socket. 2 completely adjustable time periods per 24 hours, 5 amp changeover contacts will switch circuit on or off during these periods. £2-50 post and ins. 23p. Additional time contacts 5Op pair 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 4 x 13 amp sockets in metal box to take standard 13 amp fused plugs and ou/ofl switch witb neon warning light. Suppled complete with 7 feet of heavy cable. Wired up ready to work, £2 less plug £2-25 with fitted 13 amp plug: £2-40 with fitted 15 amp plug, plus 23p P. & I. 

, BARGAIN OF THE YEAR 
MICROSONIC KEYCHASN RADIO 
7 transistor Keychain Radio in very pretty case, size 22 x 2J x 1 Jin,-—complete with sofji^ leather zipped bag. Specification: — Circuit: 7 transistor superheterodyne. Frequency range: 530 to 1600 Kc/s. Sensi- tivity: 5 mv/ra. Intermediate frequency: 465 Kc/s or 455 Kc/s. Power output:' 40rnW. Antenna: ferrite rod. Loudspeaker; Permanent magnet type. In transit from the East these sets suffered slight corrosion as the batteries were left in them but when this corrosion is cleared away they should work perfectly—offered without guarantee except that thev are new. Price only £1-25 less batteries phis 13p. post 6 for £7 post free. Pair of rechargeable batteries and charger 85p. 

4 AMP VARIAC CONTROLLERS 
With this you can vary the voltage applied to your circuit from 
zero to full mains without generating undue heat. One obvious 
application therefore is to dim lighting. Ex equipment but little 
used—as good as new offered at approx. half price. £5 plus 
75p. post and ins. 
19 PIECE SOCKET SETS 
Complete with wall or bench rack. Most useful siz from I" to {i' 80p plus 23p post and insurance. 

HONEYWELL PROGRAMMER 
This is a drum type timing • device, the drum being calibrated in equal divisions for switch setting purposes with trips which are infinitely adjustable for position. They are also arranged to allow 2 opera- tions per switch per rotation. There are 15 changeover micro switches each of 10 amp type operated by the trips thus 15 circuits may be changed per revolution. Drive motor is mains opera fed 5 revs per in in. Some of the many uses of thi« timer arc Machinery coiitrul, Boiler firing, Dispensing and Vending machines. Display lighting animated and signs. Signalling, etc. Price from makers probably over £10 each. Special snip price £6.75 plua 25p post and insurance. Don't miss this terrific bargain. 

* >Ji U %£ U W • 

» 

mmm 

RUNAWAY OR OVER - HEATING; Tiiyristors, rectifiers, t ran s istors, etc,, which use heat- s inks can easily be protected. S imply make the contact thermostat part of the heat sink. _ Motors "and equip- nieiit generally, can also be adequately protected by having tlicrni<.-iats in -tratcgic spots on the «rasii»K. Our contact lln-iiiiost.at lias a calibrated dial for s.-ttirni r»i twc.-n iKldcg. to 15)0 dcg. K. or with the dial removed rausre M-nmir is between Price 50p. 
THERMOSTAT WITH PROBE This has a sensor attached to a 15 A switch by a 14in. length of flexible capillary tubing —control range Is 20°F to J50oF so heating and liquid heating especially when in buckets or portable vessels as the sensor can he raised out and lowered into the vessel. This thermostat could also be used to sound a bell or other alarm when critical temp, is reached in stack or heap subject to spontaneous tombustioa or if liquid is being heated by gas or other means not controllable by the switch. Made by the famous Teddington Co.. we offer these at f)3p each. Po-tage and insurance 14p. 

MAINS MOTOR Precision made — at used in record deck* and tape recorders— jileal also for extractor Ian, blower, heaters, etc. New and perfect. Snip at 50p. Postage lap for first one then 5p for each one ordered. 
NEED A SPECIAL SWITCH? Double Leaf Contact. Very slight pressure closes both contacts. 6p —- —, each, 80p doz. Plastic push- 'Sf- 1 * $ rod suitable for operating. 5p each, 45p doz. 

MINIATURE WAFER SWITCHES 2 pole. 2 way—4 pole, 2 way— 3 pole. 3 way —4 pole, 3 way—2 pole, 4 way—3 pole, 4 way—2 pole 6 way—1 pole, 12 way. All at 18p each, £1-80 dozen, your assortment. 

WATERPROOF HEATING ELEMENT 26 yards length 70 W. Self-regulating temperature control. 5Op post free. 

MICRO SWITCH 
5 amp. changeover contacts, 9p each, £1 doz. 15 amp. Model 10p each or £105 doz. 

Where postage is not stated then orders 
over £5 are post free. Below £6 add 20p. Semi-conductors add op post. Over £1 post free. S.A.E. with enquiries please. 

ELECTRONICS (CR0YD0H) LT 
Dept. PW, 266 London Rd., Croydon CRO 2TH 

Also 102/3 Tamworth Road, Croydon 
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HI-FI DISCOUNT V,' 

DRIVE-IN CAR PARK 
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STEREO AMPLIFiERS 
ARMSTRONG 521  56-00 *DULCi 207   26-00 DULCI 207M   32-00 FERROGRAPH F307   59-00 GOODMANS Maxamp  54-00 LEAK Stereo 30 Plus   56-50 LEAK Stereo 30 Plus, in teak case 62-50 LEAK Stereo 70   69-00 LEAK Stereo 70, in teak case  75-00 ♦LINEAR LT 66  21-00 METROSOUND ST20     36-00 PHILIPS RH 591   79-00 PHILIPS RH 590   52-00 PHILIPS RH 580   29 00 PIONEER SA500    62-10 PIONEER SA7(30      98-00 PIONEER SA900    134-10 PIONEER Reverberation   45-50 ROGERS Ravensbourne     59-50 ROGERS Ravensbourne (cased) .. 64-00 ROGERS Ravensbrook Mk. II .... 47-50 ROGERS Ravensbrook (cased) Mk. 11  ^  52-50 SINCLAIR 2000     35-00 SINCLAIR PROJECT 60/2 X Z30/ PZ5    23-90 SINCLAIR PROJECT 60/2 X Z50/ PZ8/trans  34-86 SINCLAIR Neoteric  61-95 SINCLAIR 3000   45-00 TELETON 203E   28-75 TELETON SAO 206(newrelease) 29-00 VOLTEX lOOw. Stereo Discotheque, 8 electronically mixed inputs  185-00 
Starred items above take ceramic cartridges AH others take both ceramic and magnetic ridges. 

44 50 
m 17-50 22-25 
■ 48-00 38-go 
3 MM 44-75 49-50 

m 55 00 59-50 17-00 28 00 61 50 39-50 23 00 43-00 70-00 97 00 33-00 

1700 
25 50 46-00 36 00 20 00 20 00 

139 00 
only, cart- 

TUNERS ♦ARMSTRONG 523 AM/FM .... . 53-76 45-00 ♦ARMSTRONG 524 FM   . 41-89 35-00 ARMSTRONG M8 Decoder .... 9*50 8-00 ♦DULCi FMT.7 FM   . 26-00 22-00 DULCI FMT.7S Stereo  . 35-00 29-95 GOODMANS Stereomax  . 82-52 49 95 LEAK Stereofetic Chassis ...... . 66-50 52 00 LEAK Stereofetic in teak case .. . 72-50 59-00 PHILIPS RH 690     . 47 00 38 00 PHILIPS RH 691  . 89-00 75-50 PIONEER TX500 AM/FM  64 00 PIONEER TX900 AM/FM  . 153-69 125 00 ROGERS Ravensbourne ........ . 61-89 50 00 ROGERS Ravensbrook     . 45 01 40 00 ROGERS Ravensbrook (cased) ., . 51-26 43 00 ♦SINCLAIR 2000  . 26-73 19-25 SINCLAIR Project 60   . 25-00 2100 TELETON ST 101    . 45-50 34 00 TELETON 201X FM .. .    . 36 00 30 00 
All above Tuners are complete with MPX Stereo Decoder except where starred. 
TUNER/AMPLIFIERS 
AKAl AA 8500   229-00 181-00 AKAI6600  142-53 112-00 ARENA R500   82-00 67-00 ARENA 2400      90-30 72 00 ARENA 2600 Stereo AM/FM ...... 111-30 94-00 ARENA 2700    105 00 85 00 ARENA T1500F   72-45 60-00 ARENA T9000   303-45 258-00 ARMSTRONG M8 Decoder  9-50 8 00 ARMSTRONG 525  91-89 77-00 ARMSTRONG 526.  104-71 87-00 "GOODMANS Module 80S 35w. R.M.S    95-00 75-00 GOODMANS 3000   77-73 53-00 PHILIPS RH 790      139-00 112-00 PIONEER SX770 AM/FM  160-43 126 00 PIONEER SX990 AM/FM  194-74 150-00 PIONEER 440   111-10 89 00 ♦TELETON F2000   51-50 32-00 TELETON 7 AT 20    105-00 80-00 TELETON 10ATI 150w. RMS  160-00 109 00 TELETON TFS50    75-50 56-00 ♦TELETON R.8000 with Speakers 63-25 50-00 TELETON CR55   120-00 95-00 WHARFEDALE 100.1    149-00 119-00 
Starred items above take ceramic cartridges only. All others take both ceramic and magnetic cart- ridges. 
All the above Tuners and Ttmer/Ampiifiers include MPX Stereo Decoder with the exception of Arm- strong where decoder is extra as listed. 

COMET for 
after-sales service 
THROUGHOUT THE U.K. 
, Pictured, Service Dept. 
at Clough Rd., Hull 
also at Leeds, 
Stockton, Goole, 
Wakefleld, Doncaster, 
and Bridlington 

PICKUP ARMS 
GOLDRING Lenco L75   12-33 10-50 GOLDRiNG Lenco L69    9-29 7-00 SME 3009 with S2 Shell   34-47 28-00 SME 3012 with S2 Shell  /. 36-71 31-50 
CARTRIDGES 
GOLDRING 800    13 00 7-50 GOLDRING 800H   10-69 8-00 GOLDRING 800E    18-86 12-25 GOLDRING 800 Super E  26-01 20-00 ♦GOLDRING CS90 Stereo  5-20 4-25 ♦GOLDRING CS91/E   7-81 6-25 GOLDRING G850   6-50 5-25 EMPIRE 100ZE/X   63-00 52 50 EMPIRE 999VE/X  44-50 36-00 EMPIRE 999TE/X  27-60 22-50 EMPIRE 999SE/X,  21-00 17-50 EMPIRE 999E/X      16-50 1 3 00 EMPIRE 999/X   11-50 9-25 EMPIRE 909E/X    12-85 10-25 EMPIRE 909X   9 00 7-50 EMPIRE 90EE/X    9-75 8-00 ORBIT Magnetic NM 22 .... Special Price 2-90 PICKERING V15 AC2   8-40 7-00 ORTOFON SL15E    29-65 23-75 ORTOFON 2X15K Transformer.... 7-00 5-25 SHURE M3DM  7-41 5-25 SHURE M31E   12-05 9-50 SHURE M32E   11-10 8-75 SHURE M32-3    10 20 8-00 SHURE M44-5   11-10 8-50 SHURE M44-7   10-20 8 00 SHURE M-44C    10-20 8-00 SHURE M44E    12-05 9-50 SHURE M55E    12-95 10-25 SHURE M75G   17-60 14 00 SHURE M75-6   16-70 13 00 SHURE M75EJ     19-45 16-00 SHURE M75E-95G  23-15 18-00 SHURE M75E     21-30 16-00 SHURE M75E/D19    23-15 19 00 SHURE V15-11   40-76 30-00 SHURE V15-11-7     38-90 29 00 
Starred cartridges above are ceramic. Ail others are magnetic. 
TURNTABLES 

GARRARO SP25, Mk III fully wired with Goldring G800 Magnetic Cartridge. Complete with base, plinth and cover— Special Price 21-98 GARRARD 2025 fully wired with Sonotone 9TA HC Cartridge com- plete with base and cover Special Price 15 -50 GOLDRING 705/Pturntabte, complete with Goldring G850 cartridge, base and cover    25 00 15-95 
DUAL 1219 transcription  DUAL 1209 transcription .......... 42-t GARRARD SP25 Mk lit   16" GARRARD SL65 B   21-5 GARRARD SL75 B   38-1 GARRARD SL95 B     53-5 GARRARD 401   38-( GARRARD SL72 B    32--; GARRARD 3500, with GKS Cart- ridge      17-< Base and Cover to fit GARRARD SP25, SL55, SL65B and 3500 ..Special GARRARD 40B  13- GARRARD AP 76.  28- GOLDRING 705/P with 850 Cart- ridge and Cover    26- GOLDRING GL69Mk. il   26- 

40 50-00 35-00 11 90 15-90 28-50 38-50 29 50 26-90 

Price 4 00 84 10-97 88 21 50 

46 
GOLDRiNG GL69 P Mk. II  35' GOLDRING GL75   36- GOLDRING GL75 P  GOLDRING Covers tor69Pand75P GOLDRING C99—plinth and cover for G99     11' GOLDRING G99      25' GOODMANS 3025.....  31 McDONALD MP 60     15' MCDONALD 610  20- Base and Cover for McDONALD MP 60 and 610    Special PHILIPS 228. PHILIPS GA 146  PHILIPS 217   PHILIPS 202 Electronic    PIONEER PL t2A with base & cover PIONEER PL11   THORENS TX 25 cover    THORENS TD125    THORENS TD150A Mk. II ........ THORENS TD125AB     THORENS TD150AB Mk. II ...... THORENS TX11 Cover  
SPEAKERS 
ARENA HT 16    B&W Model 70  B & W DM3    B i W DM1   CELESTION Ditton 120   CELESTiON Ditton 15  CELESTION Ditton 25   GOODMANS Minister   GOODMANS Magister   GOODMANS Maxim   GOODMANS Mezzo 3   GOODMANS Magnum K2  KEF Concord      KEF Concerto      KEF Cresta   KELETRON KN 500 4 speaker system (pair)     KELETRON KN 700 4 speaker system (pair)     KELETRON KN 1000 4 speaker system       KELETRON KN 1500 4 speaker system    - KELETRON KN 2000 4 speaker system     LEAK 200   LEAK 300    LEAK 600    ■ LOWTHER Acousta (with PM6) .. LOWTHER Acousta (with PM7) .. LOWTHER Ideal Baffle    METROSOUND HFS 20    METROSOUND HFS 10 (pair) .... PHILIPS RH481     PHILIPS RH482     SINCLAIR 016     STE-MA 275 3 speaker system — WHARFEDALE Speakers Airedale.    ■ ■     Denton    Super Linton    Melton   Dovedale 3    Rosedale   Triton (pair)     Unit 3 Speaker Kit     Unit 4 Speaker Kit .............. Unit 5 Speaker Kit     
CHASSIS SPEAKERS 
GOODMANS Axiette 8   GOODMANS Twinaxiette 8 ...... GOODMANS Axiom 10    

29-50 33-90 41-90 3 50 
9-90 23-90 26-90 12 25 15-90 

Price 4-50 00 1700 50 25-00 00 2800 00 57-50 ,93 37-95 90 3900 85 7 00 04 64-95 16 35-95 20 100-00 96 42-95 43 3-95 
13 00 10-95 139 50 115-00 63-00 53-00 25-50 18-00 25-50 52 00 21-20 49-50 16-75 26-50 33-00 33-00 42 00 1800 

65-00 25-00 62-50 20-39 34-00 44 00 43-50 53-50 22-17 

27-50 21-95 

24-75 19-95 
21-95 18-90 23-95 36-90 38 50 46 00 30-00 13 50 22 95 9-25 15 00 800 1500 

32-50 49-50 45-50 53-00 35-50 18-50 27-44 11-00 18-00 8-98 23-10 
69-50 19-95 24-95 32-50 42-50 65-00 59-90 1300 18-00 26-00 

56 00 15-90 20-50 25-50 32-50 52-50 46 90 10-50 14 25 20-50 
6-50 7-50 7-75 I 
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W (OVER 1,520 sq. yds.) 
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GOODMANS Axiom 80   GOODMANS Axiom 201  GOODMANS Axiom 301  GOODMANS Audiom 8P  GOODMANS Audiom 10P   GOODMANS Audiom 51   GOODMANS Audiom 61   GOODMANS 12P  GOODMANS 15P   GOODMANS Audiom 18P   GOODMANS Twin Axiom 10 .... GOODMANS ARU 172   GOODMANS Trebax 100   GOODMANS Trebax 5K/20XL .... GOODMANS Midax  GOODMANS Attenuator   GOODMANS Crossover Networks XO/950/5000     GOODMANS Crossover Networks XO/950   GOODMANS Crossover Networks XO/5000     WHARFEDALE 8 in. Bronze/RS.' OD   WHARFEDALE Super 8/RS/DD .. WHARFEDALE Super 10/RS/OD WHARFEDALE WMT 1 Matching Transformer   

28 31 14-45 20-70 5 -50 6-00 13-05 18-95 12-87 20-00 34-00 10-23 4-50 8-60 8-40 12-95 3-55 
9-75 

5-00 8-50 14-00 
0 84 

23 75 10 95 15-75 4 25 3-58 9 75 14 00 10 00 16-97 26-97 8 25 3-50 6-00 8-50 900 2 50 
7 25 

HI-FI STEREO SYSTEMS (complete) 
ARENA MR15  145-00 ALBA UA552     47-50 ALBA UA662    62-99 BUSH System 749/746/764   102-65 DECCA Sound 603   72-50 DECCA Sound 604      72-50 DECCA Sound 1203   97-50 DECCALt AN 5, complete with stand. 65-50 EKCOSRG 609   88-50 EKCOZU5   165-00 FERGUSON 3422    84-70 FERGUSON 3424   123-15 FERGUSON 3245    138-8 FIDELITY Music Master UAa  43-00 FIDELITY Music Master UA1..  98-00 GOODMANS 3000 Suite  140-45 H.M.V.2416    129-70 H.M.V. 204/5/6    202-85 K.0. KA1250. comptete with two 3-way speakers      72-00 K.B, KA1250, compiete with two 651 speakers      83-00 LEAK 30/GOLD RING/WHARFE- DALE     182-65 LEAK 70/THORENS/WHARFEDALE 218-72 MARCONI Unit 4     77-45 MARCONI Unit3 - 86-00 METROSOUND Stereo 1010    77-32 PHILIPS GF823    51-50 PHILIPS GF824    69-50 PHILIPS GF833    87-50 PHILIPS GF834   88-00 PHILIPS GF417     99-80 QUAD/THORENS/GOODMANS .. 372-76 TELETON 8-track Stereo  52-25 TELETON 2S60F, with Stereo Radio 75-00 TELETON CMS400. with Stereo Radio 102-50 TELETON CRIOT 2025/1003, with Stereo Radio     62-10 TOSHIBA SP8507     248-00 ULTRA 6405    79-75 TELETON Stereo 8-track Tape Audio System complete 52-25 

115 95 35-95 47-95 82-65 59-95 60 05 79-95 52 95 69 95 135-00 68-95 106 00 112-95 35 95 82-95 92 95 104-95 169-95 
56-00 

142-95 169-95 66 95 69-95 65-95 41-95 56-95 55-95 73-95 82-95 312-75 41-95 55 95 69-95 
45-95 175-00 66-95 
46 00 

TAPE RECORDERS AND TAPE DECKS 
AKAI M10L       245-05 189-00 AKAI X200D     190-00 159-95 AKAIX5000 WL    177-98 

OVER lOOO ITEMS 

ALWAYS IN STOCK 
ALL FULLY GUARANTEED — 

WITH AFTER-SALES SERVICE 
All items offered are brand new, latest models in manufacturers' sealed cartons 

AKAI X330   AKAI X-330D   AKAI X-360   AKAiX-360 D-deck   AKAI 1800SD   AKAI 1710L  AKAI CR80 8-track stereo recorder AKAI CRSOD 8-track stereo tape deck       AKAI 4000 4-track Stereo   AKAI 4000 D 4-track Stereo deck .. BUSH TP 60 Cassette Tape Re- corder      BUSH TP 70 Cassette Battery/ Mains Tape Recorder   BUSH Discassette DC70  FERGUSON 3252   FERGUSON 3245 Twin track .... FERGUSON 3246 4-track  FERGUSON 3247 4-track  FERGUSON 3248 4.tracK  FERROGRAPH 722   FERROGRAPH 724   FERROGRAPH 702/W 2 track tape deck  FERROGRAPH 704/W 4 track tape deck  GRUNDIG C200L Cassette  GRUNDIG TK 141 (4-track)   GRUNDIG TK 121 (Twin-track) .. GRUNDIG TK 146 (4.track Auto) .. GRUNDIG TK 149 4-track   PHILIPS 2202   PHILIPS 2205 Cassette Tape Recorder   PHILIPS44044-track stereo recorder PHI LI PS 4407 4-track stereo recorder PHILIPS 4302 Twin Track Auto PHILIPS 4307 4-track  PHILIPS 4500 4-Track Stereo Tape Deck   PHILIPS 4408 4-Track Stereo .... PHILIPS N4308    PYE Cassette Recorder/Radio (Batt. /Mains)    TELETON FXB 510 O 4-track Stereo TELETON TRC 130 cassette, with VHF/AM radio. Battery/mains twin motors      TELETON TC110 cassette, battery/ mains  TOSHIBA GT 840 S    TOSHIBA GT 601v Twin Track .. TOSHIBA 850 SA   
BASES AND COVERS 
GARRARD WB1 Base . 

342-57 312-55 380-08 318-92 199-42 89-85 115-03 
95-00 124-90 89-95 

269-00 245 00 284 00 243 00 167 00 65 95 99-95 
79-95 99-95 69-95 

29-40 24-95 
29-95 21 -95 101-80 37-05 43-00 48-45 54-30 242-54 242-54 

207-35 39-90 61-85 66-85 68-14 57-63 29-90 
43-15 95-00 110-00 39-00 49-50 

23 75 16-95 82-35 29-95 33-95 38-95 41-95 202-00 202-00 

168-00 29-95 49-95 43-95 53-95 47-95 23 95 
34 95 73-95 89-95 32-00 

1-00 98 95 109-00 47-50 

27 '50 110-00 45-15 94-00 
19-95 59 95 25 95 59-95 

3-86 5-69 3-74 4-44 
3-25 4-75 3-00 3-75 

GARRARD WB4 Base .. GARRARD SPC 1 Cover , GARRARD SPC 4 Cover 
SPECIAL OFFER OF BASE AND COVER TO FIT 
GARRARD SP2S, SL55, SL65B and Special Price 4-00 3500. GOLDRING Plinth 75 GOLDRING Plinth 69   GOLDRING Covers for 69P and 75P THORENS TX25 (for TD12BAB) .. THORENS TXIt Cover.  Base and Cover for TD 125  15-18 SME Plinth System 2000   39-20 MOTORBOARDS only 

8-52 8-52 4-21 8-22 4-11 
4-95 

TEAK CASES 
Leak 70/30 Amp. case   7-50 

7-00 7-00 3 SO 6-50 3-75 12-80 31-25 3-00 

6-50 6-50 1-95 

Open daily to the pubtie from 9-0 A.M. until- 
5-30 P.M. MON. 1-0 P.M. TUBS. 8-0 P.M. WED. 8-0 P.M. THUR, 8-0 P.M. FRI. 5-30 P.M. SAT. 
Customers are welcome to call- Amplecar parking facilities 

COMPLETE HI-FI 
SYSTEMS 
Completely wired, mounted and 
ready for use 

TELETON Stereo 8 track tape Audio system complete with speakers.. 52-25 46-00 

GARRARD SP 25, Mk. lll mounted in base, plinth and cover with GOLDRING G800 Cartridge. Teleton 203 or 206 Stereo Ampli- fier 12 watts RMS, and 2 KELE- TRON KN500 Speakers, each speaksr is a 4 speaker system .. 
PIONEER PL 12 turntable, Good- mans Maxamp, ShureM55E Cart- ridge, 2 Keletron KN 700 speakers (each speaker cabinet contains 4 speakers) 

GOLDRING GL69P Mk.11 mounted in base with hinged lid, GOLD- RING G800 Cartridge, Rogers Ravensbrook Amplifier In Teak case. Two Wharfedale Super Llnton Speakers  151-25 115-95 

GOLDRING GL 75P mounted In teak base with hinged perspex cover complete with GOLDRING G800E Cartridge. Leak Stereo 30 Plus Amplifier in Teak case. 2 GOODMANS Mezzo 3 Speakers 200 50 154-20 

THORENS TD 150AB Mk. 11 with TX11 dust cover, SHURE M55E Cartridge, LEAK Stereo 70 Amplifier in Teak case. 2 Wharfe- dale Dovedale 3 Speakers    226'87 175 00 

Turntable complete with cover. SHURE V15-11 Cartridge, GOOD- MANS Maxamp. GOODMANS Stereomax AM/FM Tuner. 2 GOODMANS Magister Speakers 422-48 309-00 

Complete Price List FREE on request I 

HIGH fidelity 
DISCOUNT WAREHOUSES 

tD.pt. p.w.) Reservoir Rd., Ciough Rd., Hull HU6 78D t.i.ww and 407877 (Dept. p.w.) 68A Armley Rd. (Artist St.), Leeds LSI22EE 
(o.pt p.w.) Teeswey, Port reck Lane, North Teesside kll-!®"2' 

Industrial Estate, Teesside, KTSI8 2RH 

Comet guarantees that ell prices quoted are genuine. Ail items offered available at these prices at the time this Issue closed for press. Add 75p for postage, packing and insurance on all orders (Cartridges 20p) 
or, if Securicor delivery required, add £1.50 only. Make cheques, Money Orders payable to ''COMET", 

All in-stock items delivered by 
SBGUmGOR 

WITHIN 72 HOURS 
(Add £1.50 only for Securicor delivery) 
ALL GOODS FULLY INSURED AGAINST LOSS OR DAMAGE WHILST IN TRANSIT 
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This MONTH'S Best Buy... 
AKG K50 Dynamic 
Stereo headphones 
Complete with spare ear muffs. 

L 
0ur +?3p Price **** JW p. &p. 

Available only from us at this price. Due to entire purchase of manufacturer's remaining stock this fantastic offer is open only white stocks iast., 
* High-fidelity reproduction due to broad frequency response (20-20,000Hz) * Substantially increased stereo effect * Headphones fit the head gently and do not shift * Earpieces fit ears snugly (Cardanic suspension) ★ Tone quality superior to conventional loudspeakers. ★Oniy expensive studio loud- speakers can match the reproduction quality of the K50. * Music can be reproduced at concert hall volume {!), preserving the lower bass notes and brilliant treble tones without causing any strain to the listener. 

GARRARD SP25 
mkll £11 5ft Pto* so,, **1 1 carnage Normal price £15-57 Single record playing unit. Features include cue and pause and automatic pick-up return and switch off. Wired with mains cable and 5ft. twin screened stereo cable, 5 pin din plug. 53p extra- AP75 Complete with base and cover £25 plus 75p carriage. 

PLUGS? 

PacTnrr^Pin Din Pack 108 3-Pin Din Pack 135 i" Jack 25 p Pack 130 i" Jack Stereo .. 48p Pack 103 Loudspeaker Plug .. 15p Pack 100 Phono Plug .. .. 6p Pack 230 3-Pin Socket .. 23p Pack 236 5-Pin Socket .. 30p Pack 234 Loudspeaker Socket.. 30p Ready-made Leads 3-pin to 3-pin Din .. .. 63p 3-pin to open end .. .. 53p 5-pin to 5-pin Din .. .. 80p 5-pin to open end .. .. 65 p 5-pin to 4 phono plugs .. .. 93p Speaker lead Din to spade 12ft 38p. Extension lead Din plug to socket 12ft. 65p All leads approx. 6ft. in length. Post free, by return. 

PLINTH & COVER £5-25 Unbeatable Value plus 50p p. & p 
Suitable for AT60| SP25 : 3000 ; 2500; 3500. Superb finish. Spindle can be left in position with,cover on. Cover of neutral smoke tint perspex. Also available for AP75: SL99; SL75 £6-88 plus 50p carr. 

Replacement Stereo 
DIAMOND STYLI 
8TA 9TA 9TAHC __ GP91 ST4 ST9 /•in EV26 GC8 each others on request p. &p. 13p 
Countdown SPEAKER 
Teak Cabinet 
IM* insut ^ & car 
A speaker of out- standing specifi- cations and tech- nical merit. Solid teak cabinet size: Originally designed for use with our Countdown stereo budget system 
but now available separately. 

EMI lOw matched 
loudspeaker set 450 

Our price £3.75 inc. 25pp. &p. 
137/'x8i"eiliptical loud- speaker and indepen- '.A den: high frequency C&V units with associated .jsptfe crossover network. Fre- \ quency range 55 to sL . v 7 130C0Hz. The cone of the bass unit has a sur- round designed for high travel giving freedom from distortion when operated at low frequencies. Also 350 KIT 20W Frequency range: ^7 CA 20 to 20,000Hz. Normal price £12,50 plus 40p p & p Also 150 KIT 10W no CA P'us 

S.SorlSohms 40pp&p 

SINCLAIR Project 60 
SA VE nearly £5 Normal price £23 -90 

Designed for building into 04 A plinths etc., complete with 50p 

two Z30 Output stages carf* (20 watt) and power supply unit. Send S.A.E. for full technical brochure. 
SINCLAIR 2000 AMPLIFIER SAVE £6 30 Our price £24.15 

Magnetic cartridges 
£4.75 Diamond 

styii plus 13p p. & p. Today's value £6. Stylus replacement can be carried out without removing cartridge. Fully guaranteed. 

SONOTONE 
Cartridge ... (Fitted Diamond Styii) p ■ (Ceramic) fist price £4-10 Sensitivity: .CO CA 9TAHC 55mV/cm/sec rms minimum at 45° at plus 1,000Hz ■ measured on 13p Decca SXL2057 p. & p. 

Ronette 105 Stereo cartridge (Sapphire78 Diamond LP) £l-2513p.p.&p. 

A FAST 

WAY TO LEARN BASIC 

RADIO & ELECTRONICS 

Build as you learn with the exciting 
new TECHNATR0N Outfit! No mathe- 
matics. No soldering—you learn the 
practical way. 

Learn basic Radio and Electronics at home—the fast, modern way. Give yourself essential technical "know-how"—like reading circuits, assembling standard components, experimenting, building—quickly and without effort, and enjoy every moment, B.l.E.T.'s Simplified Study Method and the remarkable TECHNATRON Self-Build Outfit take the mystery out of the subject, making learning easy and interesting. 
Even if you don't know the first thin| about Radio now, 

you'll build your own Radio set within a month or so I 
. . . and what's more, you will understand exactly what you are 
doing. The TECHNATRON Outfit 
contains everything you need, from 
tools to transistors—even a versatile Multimeter which we teach you to 
use. All you need give is a little of 
your spare time and the surprisingly 
low fee, payable monthly if you wish. And the equipment remains 
yours, so you can use it again and 
again. 
You LEARN—but it's as 
fascinating as a hobby 
Among many other interesting 
experiments, the Radio set you build—and it's a good one—is really 
a bonus. This is first and last a 
teaching course, but the training is 
as fascinating as any hobby and it 
could be the spring-board for a career in Radio and. Electronics. 

BRITISH INSTITUTE 
OF ENGINEERING 

TECHNOLOGY 

A 14-year-old could understand and 
benefit from this Course—but it 
teaches the real thing. The easy to understand, practical projects— 
from a burglar-alarm to a sophisti- 
cated Radio set—help you master 
basic Radio and Electronics—even 
if you are a "non-technical" type. And, if you want to make it a 
career, B.I.E.T. has a fine range of 
Courses up to City and Guilds 
standards., 

New Specialist Booklet 
If you wish to make a career in 
Electronics, send for your FREE 
copy of "OPPORTUNITIES IN 
TELECOMMUNICATIONS / TV AND RADIO". This brand new 
booklet—just out—tells you all about TECHNATRON and 
B.l.E.T.'s full range of courses. 

Oppodurauss in 
TVand Radio 

Dept. 3728, ALDERMASTON COURT, READING RG7 4PF 

POST THIS COUPON FOR FREE BOOK 
« To B.I.E.T. Dept. 372B. Aldermaston Court, Reading RG7 4PF i 
■ Please send books and full information —• free and without | 

I obligation. 

«BSET 

NAME  AGE . 
ADDRESS  

OCCUPATION I 
jSRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I 

J. J. FRANCIS 
(WOOD GREEN) LTD 

123 ALEXANDRA ROAD, H0RNSEY. 
LONDON. N.8. Tel: 01-888 1662 
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HARVERS0N1C SUPER SOUND 
10+10 STEREO AMPLIFIER KIT 

NEW IMPHOVED MODEL WITH EIOHEB ODT- POT AND INCOEPORATING HIGH QUALITY EEADY DRILLED PRINTED OIRCDIT BOARD FOE EASY OONSTEDOTION 
A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14 transistors including Silicon Transistors in the first five stages on each channel resulting in even lower noise level with improved sensitivity. Integrated pre-amp with Bass, Treble and two Volume Controls. Suitable for use .with Ceramic or Crystal cartridges. Output stage for any speakers from 5 to 15 ohms. Compact design, all parts supplied including drilled metal work, high quality ready drilled printed circuit board, attractive front panel, knobs, wire, solder, nuts, bolts—no extras to buy. Simple step by step instruotions enable any constructor to build an amplifier to be proud of. Brief specification; Power output : 14 watts r.m.s. per channel into 5 ohms. Frequency response + 3dB 12-30,000 Hz Sensitivity: better than 80mV into 1MQ. Full power bandwidth; ±3dB 12-15,000 Hz. Bass boost approx. to ±12dB. Treble cut approx. to — 16dB. Negative feedback X8dB over main amp. Power requirements 35 v. at 1.0 amp. Overall Size I'i'w. x 8"d. x Fully detailed 7 page construction manual and parts list free with kit or send 18p plus large 8.A.E. 
PRICES AMPLIFIER KIT .. .. £10-50 P. & P. lop POWER PACK KIT ,. £3-00 P. & P. 25p CABINET  £3-00 P. & P. 25p (Post Free if all units purchased at same time) Full after sales service Also available ready built and tested £20-50. Post Free. Note: The above amplifier is suitable for feeding two mono sources into inputs (e.g. mike, radio, twin record decks, etc.) and will then provide mixing and fading facilities for med- ium powered Hi Fi Discotheque use, etc. 

Size only llj" x 14 x 1 fj" deep. Weight only 19 ozs. Can replace cone speakers in any application and is particularly useful for those with limited space. Extremely rugged and shockproof. Operating temperature—20t>F to 1750F. Power handling 10 watts rms (20 watts peak). Impedance 8 ohm only. Response 40 Hz-20 KHz. Can be mounted ou ceilings, walls, doors, under tables etc, and used with or without baffle. Send S.A.E. for full details. ONLY £6.75 each. P. & P. 25p 
MAGNAVOX DESK TYPE MOVING COIL MICROPHONE, Medium imp. Brand New. Special Price £8-10 p. & p. lOp SINGLE HEADPHONE. With aluminium headband. Approx. 200 ohm, 25p. P. & P- 8p CRYSTAL MIKES. High imp. for desk or hand use. High sensitivity, 93p, P. & P. 8p HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR PRICE £1-05, P. & P. 8p HIGH IMPEDANCE DYNAMIC STICK MIKES. High sensitivity, £1-98, P. & P. 13p 
PIANO KEY TYPE SWITCHES. 8 press buttons plus 1 cancel button. Each of the 8 sections contains 6 s.p.c.o. (total 48 s.p.c.o.). Brand new—limited quantity only. Original manufacturing cost £1'37|. OUR PRICE 75p. P. & P. 13p (3 or more post free). 
HONEYWELL MICRO SWITCHES. S/P. C/O. Push button action. Rating 230v. AG at 15 amps. Size approx, II x } x f'Q- 85p each. P. & P. 5p (6 or more post free). 
SPECIAL OFFER! PLESSEY TYPE 89 TWIN TUNING GANG. 400pF + 146pF. Pitted with trimmers and 5:1 integral slow motion. Suitable for nominal 470 k/sc I.F. Size appox. 2x1x1^. Only 48p P. & P. 13p. 
TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be angled and rotated in any direction. 6 section Lacquered Brass. Extends from 6ln. to 22J-in. approx. Maximum diameter jin. 85p each. P. & P. gp.  
BRAND NEW MULTI-RATIO MAINS TRANSFOR- MERS. Giving 13 alternatives. Primary: 0-210-240v. Secondary combinations 0-5-10-15-20—26-30—35-40-60v. hall wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 2 amps full wave. Size 3irt. long x 3Jin. wide x 3m. deep. Price £1-75 P. & P. 30p. MAINS TRANSFORMER. For transistor power supplies. Pri. 200/240V. Sec. 9-0-9 at 500mA; 70p. P. ic P. 13p. Pri. 200/240v. Sec. 12-0-12 at 1 amp. 88p. P. & P. 13p. Pri. 200/240v. Sec. 10-0-10 at 2 amp. £1.38. P. Jfc P. 18p. Tapped Primary 200-220-240v. Sec. 21.5v. at 500mA. 63p. P. & P. 13p. BATTERY CHARGER TRANSFORMERS. 200/240v. in- put. Nominal output for 6 or 12v. batteries 3 amps. Size approx. 3"x2J//x2i''. Brand New. Price £1-05. P. & P. 25p. 

SPECIAL OFFER ! 
HI-FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most attractive Tygan-Uynair front. Size 16high x 101* wide x 51* deep. Fitter with E.M.I. Ceramic Magnet 13* x 8" bass unit, two H.F, tweeter units and crossover. Power handling 10 watts. Available 3 or 8 or 15 ohms impedance. 
OUR PRICE £8.40 Carr.SOp 
Also available in 8 ohms with EMI 13* x 8' bass speaker with parasitic tweeter £8-50 Carr. 5Op 

LOUDSPEAKER BARGAINS 3* 4 ohm 50p, P. & P. 8p. 5m. S ohm 80p, P. & P. 15p. 7 x 4m. S ohm £1-05, P. & P. 20p, 10 x 6in. 3 or 15 ohm £1-90. P. & P. 30p, E.M.I. 8 X 5in. 3 ohm with high flux magnet £1-62. P. &. P. 20p E.M.I. 13i X 8in. 3 ohm with high flux ceramic magnet £2-10 (15 ohm £8-25), P. & P. 30p. E.M.I. 13 x Sin. 3,8 or 15 ohm with two inbuilt tweeters and crossover network £4-BO, P. & P. 30p. E.M.I. 13* x 8* twin cone (parastatic tweeter) 8 ohm £2.25 P & P 30p. BRAND NEW. 12in. low. H/D Speakers, 3 or 15 ohms. Current production b y well-known British maker. Now with Hifiux ceramic ferrobar magnet assembly £5-50. P. & P. 88p Guitar models: 2Sw. £6-50, 35w. £8-50. E.M.I. 3im. HEAVY DUTY TWEETERS. Powerful ceramic magnet. Available in 3 or 8 or 15 ohms 93p each. P. & P. 13p. 12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts peak handling, S or 15 ohm £1-88, P. & P. 30p. 35 OHM SPEAKERS Sin. 709, P. & P. 13p.  
HI-FI STEREO KEADPKOHES Adjustable headband with comfortable flexifoam ear- mufls. Wired and fitted with standard stereo Jin jack plug. Frequency response 30-15.000Hz. Matching impedance 8-16 ohms. PRICE £2-95. P. & P. 16p. 
GENERAL PURPOSE HIGH STABILITY TRANSISTOR PRE-AMPLIFIER For P.U. Tape, Mike, Guitar, etc. and suitable for use with valve or transistor equipment. 9-18v. battery or from H.T. line 200/300v. Frequency response 15Hz—25KHz. Gain 26dB. Solid encap- sulation size If" x If* x J*. Brand new complete with instructions. Price 88p. P. & P. 13p. 

BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM WITH ARM REST, Fitted mono t/o stylus and cartridge for LP/78. ONLY £1, P. & P.; 13p. 
QUALITY RECORD PLAYER AMPLIFIER MK U A top quality record player amplifier employing heavy duty double wound mains transformer, ECC83, EL84, and rectifier. Separate Bass, Treble and Volume controls. Complete with output transformer matched for 3 ohm speaker. Size 7m. wide x Sin. deep x 6in. high. Ready built and tested. PRICE £3-75 P. & P. 30p ALSO AVAILABLE mounted on board with output transformer and speaker ready to St into cabinet below. PRICE £4-88 P. & P. 38p. DELUXE QUALITY PORTABLE R/P CABINET MK II. Uncut motor board size 14 f x 12 in. clearance 2in, below, 5|in. above. Will take above amplifier and any B.8.R. or GARRARD changer or Single Player (except AT60 and SP25). Size 18 x 15 x 81n. PRICE £3-98. P. & P. 48p. 
10/14 WATT HLJI AMPLIFIER KIT 

A stylishly finished monaural amplifier with an output of 14 watts from 3 EL84a in push-pull. Super reproduction of both music and speech, with negli- gible hum. Separate inputs for mike and gram allow records and announcements to follow each other. Fully shrouded section wound/ oiltput' transformer to match 3-15 Q speaker and 2 independent volume controls, and separate base and treble controls are provided giving good lift and cut. Valve line-up 2 EL84s, ECC83, BF86 and EZ80 rectifier. Simple instruction booklet 13p (Free with parts). AH parts sold separately. ONLY £7-97 P. & P. 43p. Also available ready built and tested complete with std, input sockets, £9-97. P. & P. 43p. 
BRAND NEW TRANSISTOR BARGAINS. GET 15 (Matched pair) 76p: V15/10p 50p; OC7i 25p: 0076 30p; AF117 18p; 26389 (NPN) 16p. Set of Mullard 6 transistors 0044, 2—OC45, AC128D matched pair AC128 £1-25: ORP12 Cadmium Sulphide Cells 53p. All post free. 

VERY POWERFUL COMPACT MOTOR For 12v. D.C. operation. OS load consumption approx. 100mA. Totally enclosed. Quiet in operation with high starting torque. Overall size approx. 1|"L x 1J* dia. Free shaft ■&" dia. x |"L. Ideal for Model Makers, etc. ONLY 38p. each P. & P. 5p. 8 or more post free (A few 6v. versions also available) 

DE LUXE STEREO AMPLIFIER A.C. mains 200-240 v. Using heavyduty fully isola- ted mains transform- er with full wave recti- f i c a t i o n giving ade- q u a t e smoothing with negli- gible hum. Talve line up; —2 x BCL86 Triode Pentodes. 1 x Ei!80 as full wave rectifier. Two dual potentionmeters are provided for bass and treble control, giving bass and treble boost and cut. A dual volume control is used. Balance of the left and right hand channels can he adjusted by means of a separate 'Balance' control fitted at the rear of the chassis. Input sensitivity is approxi- mately SOOm/v for full peak output of 4 watts per channel (8 watts mono), into 3 ohm speakers. Full negative feedback in a carefully calculated circuit, allows high volume levels to be used with negligible distortion. Supplied complete with knobs, chassis size ll"w x 4"d. Overall height including valves 5". Ready built and tested to a high standard. PRICE £8-92 P. & P. 40p. 

m 

4-SPEBD BBCOED PLAYER BARGAINS Mains models. All brand new in maker's packing. LATEST B.S.R. C109/A21 4-SPEED AUTOCHANGER. With latest mono compatible cartridge £6-97 Carr. 33p. With stereo cartridge £7 -97 Carr. 33p. SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic cover. £5-75 complete P. & P. 48p. LATEST GARRARD MODELS. All types available 1025, 2025, SP25, 3000, AT80 etc. S.A.E. for latest Prices I PLINTH UNITS cut out for Garrard Models, 1025, 2025, 2000, 3000,3600 etc. With rigid transparent plastic cover. Special design enables above models to be used with cover in position. Also suitable for housing AT60 and SP25. OUR PRICE £5.75 complete. P. & P. 43p. 
LATEST ACO'S GP91/1SC mono compatible cartridge with t/o stvlus for LP/EP/78. Universal mounting bracket. £1-50 P. & P. 8p. A COS HI-G Single sided mono cartridge for LP & EP. ONLY 50p. Post Free. SONOTONE STAHC COMPATIBLE STEREO CARTRIDGE T/O stylus Diamond Stereo LP and Sapphire 78. ONLY £2-60 P. & P. lOp. Also available fitted with twin Diamond T/O stylus for Stereo LP. ONLY £3. P. & P. lOp. LATEST RONETTE T/O STEREO/COMPATIBLE CARTRIDGE for BP/LP/Stereo/78. £1-63 P. & P. 10p. LATEST RONETTE T/O MONO COMPATIBLE CART- RIDGE for playing EP/LP/78 mono or stereo records on mono equipment. Only £1-50 P. A P. lOp. 
HIGH GAIN 4 TRANSISTOR PRINTED CIRCUIT AMPLIFIER KIT Type TA1 Peak output in excess of 1J watts. All standard British com- p o n e n ts. Built on printed cir- cuit panel size 6 x Sin. Generous size Driver and Output Trans- formers. Output transformer tapped for 3 ohm and 15 ohm speakers. Transistors (GET114 or SI Mullard AC328D and matched pair of AC128 o/p). 9 volt operation. Everything supplied, wire, battery clips, solder, etc. Comprehensive easy to follow instructions and circuit diagram 13p (Free with Kit). All parts sold separately. SPECIAL TRICE £2-48 P. & P. 15p. Also read v built and tested, £2*75. P. & P. 15p. 3-VALVE AUDIO AMPLIFIER HA34 MK H. Designed for Hi-Fi reproduc- tion of records. A.C. Mains operation. Ready built on plated heavy gauge metal chassis, size TJ* w. x 4" d. X 41" h. Incorporates ECC83, ELS4, EZ80 valves. Heavy duty, double wound mains transformer and output trans- former matched for 3 ohm speaker. Separate volume control and now with improved wide range tone controls giving bass and treble lift and cut. Negative feedback line. Output 4J watts. Front panel can be detached and leads extended for remote mounting of controls. Complete with knobs, valves, etc., wired and tested for only £4-75. P. & P. 30p. HSL "FOUR" AMPLIFIER KIT. Similar in appearance to HA34 above but employs entirely different and 

HARVERSON'S SUPER MONO AMPLIFIER A super quality gram amplifier using a double wound fully isolated mains transformer, rectifier and ECL82 triode pentode valve as audio amplifier and power output stage. Impedance 3 ohms. Output approx. 3.5 watts. Volume and tone controls. Chassis size only Tin. wide x Sin. deep x 6m. high overall. AC mains 200/240v. Supplied absolutely Brand New completely wired and tested with good quality output transformer. FEW ONLY. r*) TIT P- P. BARGAIN PRICE 30p 
Open 9-S.30 Monday to Saturday 
Early closing Wed. I p.m. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.; 0I-S40 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS ORDERS CHARGED EXTRA. 
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CHROMOSONIC SOUND 
OPERATED LIGHT 
DISPLAY This compact unit (size 8 X 5i' x 8' high) is connected directly across the speaker ontput of an amplifier, it will then convert audio signals into a spectacular three colour light display (500 watts light ontput each colour) Send 8.A.; for further details. I f CA P. & P. PUmm* call in No. 11 for domonttraUant. •" ■ **• 

BARGAIN COMPUTER BUMPER 
BOARDS 

Many Resistors, Con- densers, Diodes and Transistors (minimum of 4 transistors on each board). 
5 BOARDS POR 120p. Post Free. Cry 

ACOS STETHOSET 
Used but in good condition. For per- sonal listening and monitoring with tape recorders, transistor sets and record players. 200 ohm DC resistance, 5 ft. lead. jjfe Postage Bp: 

CRESCENT 

RADIO LTD 
JM & 40 MAYES Ri 

LONDON N22 6TL 
888-3206 

PLEASE NOTE PRICES IN DECIMALS 

MAIL ORDER DEPT. No. II MAYES RD, l LONDON A V N22 / A 6TI M 

M.I. 
150 X 3,8,13 X OHM 10^ wattslS" X 8' dual cone £2.50 p. & p. 38p. 

m 450 ' 3,8,15 OHM 10 watts £3.50 fe p.38p. 

TRANSFORMER 
SCOOP 

.Primary 220, 250 v. fused. Secondary. 220 v. at 60mA, 6-3v at I amp. Overall size x 2' x 2| high. 
63 p X5p. 

Our nm branch is now open: 
13 SOUTH MAIL, 
EDMONTON GREEN, 
EDMONTON* N.9 

Phone 01-808-1685 
Carrying an ever in- creasing stock of com- ponents, electrical, surplus and HI-PI 

CHROME TV STAND 28 X 8| X Ifiin. high. TMs modern design TV Stand would make an ideal base for a coffee table and is a bargain at 163p. 25p 
Rated up to 11-5 400mA. Size 1|' long, ^J nsm1] 

dia. Shaft tV" long tV dia. 
P Post . Sp 

SOLID STATE BLOCK MODULES 
Phono pre-amp E1311 input 100k: gain 28dB max out 3 volt: max input 50mV. Tape pre-amp as above E1313. Power amp £1314 input 1,000 ohms gain 20dB 300mW. Organ tone osc El 315 tone freq. 200-Ik, Hz output 80mW. ah above modules 9 volt. Dual flasher B1318 flash time 1-4 sees power 6 volt. Lamp 6v 150mA. Ail at £1.25 P. & P. lOp 

LIGHT DIMMER 
The unit comes complete with MS^ Ivory Front Plate and Control Knob, when used in place of Light Switch it will control your room lighting from, off to full bf ightnesa. Power— up to 300 watts inteference suppregsed 

£2.75 
h-p.&p. 

8p. 

SHELF UNIT Two teak finish shelves on a black frame (overall size 28' X 25' X 12' deep). This unit is wall mounting. "71!A-* Postage XJVp. Free 

TUAC HIGH- POWER AMPLIFIER 

0 True 100 watts output # Studio switch, for lower power work, but with same tone. 0 Over 30dB of treble boost i . _ and full bass response. # • Pull power — four ohms ^ ® 10-30,000 Hz response IPiiil 1 deal for hass gu itar work • Negligible distortion right up to full output W Price 239.00 Postage SOp FULL 12 MORTH GUARANTEE   

COMPONENT CENTRE 8' x 6' ohe sided printed circuit board lOp each BY 100 type rectifier 800 piv 750mA 16p each 4-pin transistor holders .. 3p each 2i' 80 ohm loudspeaker ,. . . SOp each 2J' 8 ohm loudspeaker 33p each 21' 25 ohm loudspeaker .. .. 28p each TJ3 battery holders (blue plastic) .. 5p each 10 ohm w/w pots .. .. .. 18p each OC81 double heat clips .. .. 3p eacl Tape recorder rev. counters .. 25p each Please include P. & P. 

STEREO HEADPHONES - ' All Types 8 ohm 811650..' .. £3.38 DH02S Ulus. .. £2.98 SDH7D .. £4.00 Cr2222-with volume controls on each ear £5.50 9DH20oV~Good quality with volume controls £8.60 Poetage-20p on all types. 

G.E.C. RATCHET RELAY FUCK % ;hangeover. All New and Boxed. each. Post op. SWITCHES 30p. 
230 volt 3A. Single Pole on- I fin off. II' nylon Toggle. r v Plus Postage op 

4l(p- 
DWELL 
TIME 
UNIT These small units contain the following compo- nents : 700 ohm DPDT rClay with base, 1/iF *250v. paper, 0 -OI/jF 400v. paper, 50/zF 35v. electrolytic, 3 diodes. OC200 transistor, a 2N2926 type transistor unmarked, a skeleton pre-set pot, 4 pin din plug & skt., 4 foot of 4 core screen. All housed in a small neat metal box. Can be made into many timing devices. +P. & P. 43p 

PADGETTS RADIO STORES 
OLD TOWN HALL, LIVERSEOGE, YQRKS 

TEL. HECKMONDWIKE 4285 

AMPLIFIER XTHIT TXPR A1M3, Complete wltb 6Z4 and 6V6aT yalTea S!i0;230 yolt. 50 cycle. Transformer, Clean Condition, Untested. £l-25p. Carriage 76p 
AIR POSITION INDICATORS. Contains Gears, Ball Races, Dimmer Units, Lamps, Four numbered counters, 24 volt Motor etc. Great interest to the model makers. -In good condition, 75p. Carriage SOp. 
GROUND POSITION INDICATOR. Contains 24 volt lamp. Prisms Mirror, Gears Could interest schools & model makers. 76p. Carriage 75p. 
NEW BOXED UNIT TYPE 8197. Contains two Toggle D.P.S.T. switches, also one. Press Toggle D.P.S.T. Sixteen Miniature, 600 Ohm. Pre-set Pots RX/TX switches etc. 25p. P. & P. 22Jp. £3*00 per dozen. Carriage paid. 
TOGGLE SWITCHES. Ex Units D.P.D.T. lOp. D.P.S.T. 5p. S.P.8.T. Spring Loaded lOp. D.P.S.T. Press Button Spring Loaded l()p. P. & P. on any switch 4p. Doz. Post Paid. 
G.P.O. RELAYS EX-UNITS. 400 Ohms and 600 Ohms 60p per doz. P. & P. 25p. Sample Relay 0p. P. & P. 5p. 
MINIATURE BRASS LAMP HOLDER. lOp. P. <fe P. 5p. 90p per doz. Post Paid. Base Board Type. 
RECLAIMED T.V. TUBES with 12 months Guarantee. 17' AW 43/80 £1-S0p. MW 43/69 £1.50p. AW 48/88 £2-00. Carriage and Insurance on any tube £1-00. 

SPEAKERS REMOVED FROM T.V. SETS. All: 8 X 24 25p. Post on any Speaker 20p. Ohm and P.M. 6x4. 15p. 7x4 2 

ARPX2 5p EPS0 6P 30F5 15p PY8X 8p 6P28 esp EB91 4p EF80 8p PCL84 20p PYSS 8p 20D1 15p EF85 15p EF91 4p POL82 20p PZ30 25p 20P1 26p EBF80 15p .EY86 25p POLS 3 25p U191 85p 20P3 XSp EC081 15p PCC84 lOp PL38 2Sp U251 25p 30P4 £6p BCC82 15p PCP80 lOp PL81 20p 6BW7 lOp ECL80 lOp 30P12 25p PY33 25p 6U4 25p 

Guaranteed and Tested 
new wHiivewa 24 HOUR SER\ 

R5 ♦27 30PL13 •76 EB9X •11 EF184 30 PCF802 •44 IS5 •21 30PL14 •87 EBC33 •38 EL33 46 PCF805 •64 IT4 •16 COH35 ■65 EBF89 •30 EL84 24 PCL82 •38 3S4 ■28 DAC32 •83 EOC81 •17 EY61 85 PCL84 •85 3V4 •37 DAF91 •21 BCC82 •20 EY86 31 POLS 5 •42 6/30L2 ^67 DAF96 •35 ECC83 •23 EZ80 22 PCL86 •40 6AQ6 •26 DF3S •37 ECF80 ■28 BZ81. 23 PFL200 •54 6BW7 ■57 DF91 •16 BCF82 •28 KT61 46 PL36 •49 6F23 •71 DF96 •35 ECH35 •27 KT66 82 ,PL81 •46 6P25 •60 DK32 •33 ECH81 •28 N78 85 PL82 ■30 25L6GT •82 DK91 •27 ECL80 •83 PC86 49 PL83 •34 S0CI5 ■62 DK92 •41 ECL82 •31 PC88 49 PL84 •81 30C18 .63 DE96 •38 ECL86 •37 PC97 39 PL500 •84 S0F5- .72 DL35 •23 EF39 •22 PC900 35 PL504 •65 30FL1 •62 DL92 •28 EF80 .24 PC084 31 PY32 •54 30L15 .60 DL94 •37 BF85 •28 PCC89 46 PT33 •54 30L17 .71 DL96 •36 BF86 •81 P0C189 50 PY8I •25 30P4 .60 DY86 •86 BF89 •23 PCF80 29 PY82 .35 30P19 .60 DY87 •26 EP91 •12 PCF86 45 PY800 •35 30PL1 .81 EABC80 •31 EFX83 •27 PCF801 •32 PY801 •35 

R19 U26 U26 Ul&l U251 U329 UABC80 UBF89 UCC85 UGH81 UeL82 UCL83 UF89 . UL84 UY86 Z77 

Postage c damage 1 
GERALD BERNARD 

83, OSESALDESTON ROAD, STOKE NEW1NGTON, LONDON, N.16 

If you have difficulty in obtaining 

PRACTICAL WIRELESS 

Please place a regular order with 
your newsagent or send I year's 
subscription (£2-65) to Subscription 
Department, Practical Wireless, Tower 
House, Southampton St., London, W.C.2. 

90 



Practical Wireless Classified Advertisements 

The pre-paid rate for classified advertisements is 8ip per word (minimum 12 words), box number 7ip 
extra. Semi-displayed setting £6 per single column inch. AH 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. 

MISCELLANEOUS 

We stock all those components and ma'terials required by the home Hi-Pi constructor, including speaker grille fabrics, BAP wadding, Peerless speaker kits, Helme Cabinet Kits, cross-over net- works, inductors, etc. Special offers also available. Send 4 x 3p stamps NOW for your copy of our new fully illu- strated catalogue (catalogue cost refunded against purchases over 50np). No callers please, mail-order ONLY. 

12 VOLT 
FLUORESCENT LIGHTS 

Beat Power Cuts, 12 ins 8 watt Tube, Ideai for Caravan, Tent, Emergency Lighting etc, Fully Transistorised, Low Battery Drain, With ON/OFF Switch and 12v Socket to Run other Lights or 12V Equipment. 
Unbeatable at Xa OU post paid or in kit form £2-90 

4 WATT GRAM AMPS. 
Volume and tone controls, mains operation, 

SALOP ELECTRONICS Callers welcome 23 Wyle Cop Shrewsbury, Shropshire S.A.E. for lists 

-iVIUSICAL MIRACLES- 

WAA-WAA Pedal. Complete kit of all parts, robust cabinet, mechanism & instructions. Huge sales, well proven design. Only £2.45 complete. Or built & tested £4.<5 post free. Rhythm Box. Build your own from our pre-built electronic circuit modules, e.g. box giving waltz, foxtrot etc.. cost under £ 17. Organ Percussion units £14. Bass pedal and other fascinating effects, fuzz, reverb etc. Send 15P for list. D.E.W. Ltd., 254 Eingwood Rd., Ferndown, Dorset. 

DAILY UFO FLIGHT PATTERNS {British, American), XJFO Map, S. England, 37^ p. TV Notes on UFO 
Detection, and 2 Optical Circuits, 50p. Radar & Electronic Publications, "High- lands," Needham Market, Suffolk. 
SERVICE MANUALS for Pre 1958 H.M.V. and E.M.I. MODELS. Radio and Record Player Manuals 25p each. Tele- vision Manuals 3712P each. Send C.W.O. stating model required. Also limited range of components and spares. Send details of your requirements. R.D.I. Ltd., Chilton Works, Garden Road, 
Richmond Surrey. 

MISCELLANEOUS 
(continued) 

MODULES. Epoxy resin moulded, size 12mm x 30mm. dia approx. Written guarantee. Data supplied to make a variety of projects. Ml. AUDIO AMP. 1 watt output, 7£-15v supply, requires speaker, volume control and battery. £1*25. M2. INTERCOM AMP. Requires only speaker, switch and battery to make a very sensitive intercom, etc. 90p. M3. AUDIO TONE GENERATOR. Can be used for signal injector, organ, morse practice, etc., adjustable frequency. 55p. A. MANLEY, 13 Randisbourne Gardens, Bromley Road, London, S.E.6. 

AE 396 
PICK-UP CONVERSION KIT 

To replace E.M.I. Double 'C cartridge, comprising pick up head shell, turn-over holder and dual sapphire cartridge. Mono only. Full D.I.Y. Instructions supplied. 
£3-72 

Send stamp for comprehensive 
lists of transformers, condensers, resistors, cartridges and tape heads. 

R.D.I. LTD., 
Chilton Works, Garden Road, 

Richmond, Surrey. 

  THE NEW   
ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- tric organ? Constructional data available —full circuits, drawings and notes! It has 5 octaves, 2 manuals and pedals with 24 stops—uses 41 valves. With its variable attack you can1 play Classics and Swing. Write NOW for free leaflet and further details to C. & S-, 20 Maude Street. Darlington, Durham. Send 2p stamp. 

ENAMELLED COPPER WIRE 
S.W.G. Per ^Ib reel Per lib reel 18-22 £0.6212 £0.9212 23-30 £0.65 £0,9712 31-35 £0.67i2 £1.0212 36-40 , £0.8212 £L32i2 -41-44 £0.97i2 £1.6212 
Orders despatched by return of post. Please add £0.1212 per item P. & P. 
Supplied by: Banner Transformers, Brooks St., Higher Hiilgate, Stockport, Cheshire. 

TRADE ENQUIRIES INVITED 
BUILD IT in a DEWBOX quality cabinet. 2in x 2^ in x any length. D.E.W. Ltd., Ringwood Road, FERN- DOWN, Dorset. S.A.E. for leaflet. Write now—Right now. 
LOUDSPEAKER ENCLOSURES, hand made, teak veneered, below whole- sale prices. 01-445 2431. London STD 
anytime. SLD. 

MISCELLANEOUS 
(continued) 

ENGINEERING SERVICE for construc- tors. Lathe work, milling, sheet metal, castings, etc. S.A.E. for details. Chelms- ford Machine Tool Company, P.O. Box 55, Chelmsford CM1 2AU, 
FOR SALE 

SEEN MY CAT? 5,000 items. Mechani- cal & Electrical Gear, and materials. S.A.E. K. R. WHISTON, Dept. PW, NEW MILLS, Stockport. 
AUSTRALIAN READERS! SEND S.A.E. FOR ELECTRONICS CATA- LOGUE. HOBIPAK, P.O. Box 224, Carl- ton South, 3053, Victoria, Australia. 

MORSE MADE 
EASY 

FACT NOT FICTION. If you start RIGHT you will be reading amateur and commercial Morse within a month. (Normal progress to be expected.) Using scientifically prepared 3-speed records you automatically learn to recognise the code RHYTHM without translating. You can't help it, it's easy as learning a tune. 18 W.P.M. in 4 weeks guaranteed. For details and course C.O.D. ring, s.t.d. 01-660 2896 send 4p stamp for explantory booklet to: 
G3CHS (BOX 11). 

45 GREEN LANE, PURLEY, SURREY" 
SAMWELL HUTTON TV Wobulator type 41B, £22-50. Marconi beat fre- quency oscillator Model TF 1951, £15. Marconi signal generator model TF 144G/4, £20. Telephone 01-449 1769. 

JP m yc''>rA,/ *vAy— 
airdrgiiig GREVHAMMER 

VS«lcv,«.i SZm 

ill "Bi llll Ii'ii 
YUKAN.S^ir0' 1| 

LADDERS 
VARNISHED TIMBER LADDERS from manufacturer. Lowest prices anywhere. ft. extd. £6-20, 17ft. ext. £6-50, 20ft. ext. £7, 21^2 ft. ext. £7-75. 24^ ft. ext. £8-90. 29ft. ext. £10-25. Sl^ft. triple ext. £12-25. 36ft. triple ext. £16. Carr. 80p. Free lists. Also Aluminium Ext. & Loft Ladders. Callers welcome.—(Dept. W.L.S.) Home Sales, Baldwin Road, Stourport, Worcs. Tel: 02-993 2574. Placing order on C.O.D. 
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EDUCATIONAL 

Iec 
wmmm 

TELEVISION AND RADIO TRAINING 
(DAY ATTENDANCE COURSES) 

This private College provides theoretical and practical training in Radio & TV Servicing. Courses 
of one years' duration, with daily attendance, are available for beginners and shorter courses Hsr 
men with previous training in Electronics and Radio. Training courses in Radar and Radio Trans- 
mission are also available following the TV course. Write for prospectus to:— 
« ondon Electronics College, Dept B/4, 20 Penywern Road, Earls Court, London, S.W.S "    ' Tel. 01-373 8721 

R.T.E.B. Certs., City & Guilds. Colour TV, Radio, Computers, Radio Ama- teurs' Cert., Practical Electronics (with kit!. Thousands of successes. Send for full details of Home Study Courses and illustrated book—FREE. BRITISH IN- STITUTE OF ENGINEERING TECH- NOLOGY, Dept. 13TK, Aldermaston 
Court, Reading RG7 4PF. 
A.M.S.E. (Elec,), City & Guilds, R.T.E.B. Cert., Radio Amateurs' Cert., etc., on 'Satisfaction or Refund' terms. Wide range of courses in Elec. Engineering, Design, Installation, Repairs, Refrigera- tion, Electronics, Radio & TV., etc. Send for lull details and illustrated 
BRITISH1 INSTITUTE OF ENGINEER- ING TECHNOLOGY, Dept 1S8K, Alder- maston Court, Reading RG7 4PF. 
MEN! You can earn £50 p.w. Learn Computer Operating. Send for FREE brochure—London Computer Opera- 
tors Training Centre, C94 Oxford House, 9-15 Oxford Street, London, W.l. 
RADIO OFFICER training courses. Write: Principal, Newport and Mon- mouthshire College of Technology, Newport, Mon. 

SITUATIONS VACANT 

Radio 

Operators 
There will be a mimbcr of vacancies in the Composite Hignals Organisation for experienced Radio Operators in 1971 and subsequent years. 
Specialist training courses lasting approximately K months are held at intervals. Applications are now invited for the course starting in September 1971. 

Salary Scales .. , , During training with free acconiniodation provided at the Training School: - HI £848 per annum •>j £906 „ •23 £943 '24 £981 , >. US and over £1,0123 ,, 
On successful completion of course: - \ge 21 £1,073 per an mini •22 £1,140 „ 23 £1,207 M 24 £1,274 „ 25 (highest age point) £1,351 „ „ 

then by 6 annual increments to a maximum of £1,835 per annum. 
Excellent conditions ami good prospects of promotion. Opportunities for service abroad. 
Applicants must be United Kingdom residents' normally under 35 years of age at start of training course, and must have at least 2 years operating experience or PMG qualifications. Preference given to those who also have (40E 'O' level or similar qualifi- cation. Exceptionally well qualified candidates aged from 36-40 may also be considered. 
Interviews will be arranged throughout 1971. 
Application forms and further particulars from: 

RECRUITMENT OFFICER'™03" 
Government Communications 
Headquarters, 
Oakley, Priors Road, 
CHELTENHAM, Glot. GL52 5AJ 
Tel: Cheltenham21431 Ext 2270 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electronics. 
Expert tuition for City & Guilds 
(Telecoms Techn's Cert, and Radio 
Amateurs') R.T.E.B,, etc. Many 
non-exam courses inch Colour TV 
Servicing, Numerical control & 
Computers. Also self-huild kit 
courses—valve and transistor. 
Write for FREE prospectus unit find out 
how ICS can help you in your career. 

ICS, DEPT. 541 INTERTEXT HOUSE, 
STEWARTS ROAD, LONDON SW8 

(continued) Make Mode! Radio/TV 

FIELD/BENCH ENGINEER required for Hi-Fi firm in Wimbledon. Must drive. Good salary and prospects. Please telephone 01-540 6543. 
EAGLE INTERNATIONAL require Audio Engineers; excellent prospects. Must be fully conversant with Stereo Amplifiers, Tuners, Multiplex, etc. Contact Mr. Morrow 01-656 0961. 

SERVICE SHEETS 
SERVICE SHEETS. Radio, TV etc. 8,000 models. List iOp. S.A.E. enquiries. TELRAY, II Maudland Bank, Preston. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 25p each, Manuals from 50p. 
"PLEASE ENCLOSE LARGE S.A.E. 

WITH ALL ENQUIRIES & ORDERS" 
Otherwise cannot be attended to 

(Uncrossed R.O.'s please, origins! returned if service sheets not avaUabie.) 
C. CARANNA 

71 BEAUFORT PARK 
LONDON, N.W.11 

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 only. 

SERVICE SHEETS 
(continued) 

TRADER SERVICE SHEETS 
:30p. each plus postage 

We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisions—-Manuals for some. 

Cheques and open P.O.s returned if sheets not 
available. 

OAKFIELD ENTERPRISES 
LIMITED 

30 CRAVEN STREET. STRAND 
LONDON WC2 

1970 List now 
available at 10p 
plus postage 

If list is required 
indicate with X 

From   
Address 

enclose remittance of... 
(and a stamped addressed envelope) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (February PW) 
RADIO, TELEVISION over 3,000 models. JOHN GILBERT TELEVISION, lb Shepherds Bush Rd., London W.6. SHE 8441.    

RADIO/TV SERVICE SHEETS and MANUALS 
S.A.E. with enquiries please. Mullard Valve and Semiconductor Data Book, 23p, Mazda Valve and Tube Data Booklet, 23p- Brimar Valve and Tele- tubes Data List, 20p. Resistor Colour Code Indicator, 13p. 

BELL'S TELEVISION SF.RVICES Albert Place, Harrogate, Yorks HG1 4QA 
 Tel. 0423-86844  

SERVICE SHEETS (1925-1971) for Tele- visions, Radios, Transistors, Tape Re- corders, Record Players, etc., by return post, with free Fault-Finding Guide. Prices from 5p. Over 8,000 : models available. Catalogue 13p. Please send S.A.E. with all orders/enquiries. Hamil- ton Radio, 54 London Road, Bexhill, Sussex. 
METAL WORK  

METAL WORK; All types cabinets, chassis, racks, etc., to your specifica- tions. PHILPOTTS METAL WORKS LTD,, Chapman Street, Loughborough. 
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' TEST ENGINEERS 
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Continuing expansion means we need 
more test engineers with the practical 
experience and real technical knowledge 
to work on the alignment and testing 

® anc' VHP equipment. T heoretical and practical experience 
of semi conductors, SSB and frequency 
synthesis will be a great advantage. 

Age is not important, since initial 
earnings will be directly related to 
experience. 

1 ou could start at 144, but with 
more experience this could be in excess 
of^ISQO. 

Benefits include Pension, Life 
Assurance, 3 weeks holiday. 
Ring or write with brief details to: 
Norman Manion, 
REDIFON LIMITED 
Broomhill Road, Wandsworth, 
London SWiS. 01-874 7281' 

RCDIfONl A Member Company of the Rediffusion Organi 1966 1970 
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RECEIVERS & COMPONENTS 

EX COMPUTER PRINTED CIRCUIT PANELS 2in x 4in packed with semi-conductors and top quality resistors, capacitors, diodes, etc. Our price, 10 boards 50np + 7np P. & P. With a guaranteed minimum of 35 transistors. Data on transistors included. 
SPECIAL BARGAIN PACK. 25 boards for £1. P. & P. 18np. With a guaranteed minimum of 85 transistors. Data on transistors included. 
PANELS with 2 power transistors similar to OC28 on each board + components. 2 boards (4 x OC28) 50np + 6np P. & P. 
9 OAS, 3 OA 10, 3 Pot Cores, 26 Resistors, 14 Capacitors, 3 GET 872, 3 GET 872B, I GET 875. All long leaded on panels I Sin x 4m. 4 for £1 + 25np P. & P. 

URGE CAPACITY ELECTROLYTICS IOOOOMFD 30V\Mnn 4. A™ P hp 1600014FD i2V/40np + 6np P' & P- or £3.50 per doz. Carr. 50np 
250 MIXED RESISTORS 
i & i watt. 

62np 

150 MIXED HI STABS 
i, i & I watt 5% and better. 

62np 

EXTRACTOR/BLOWER FANS 
(PAPST) 
100 CFM 2800 RPM 4iin x 41in x 2in. ideal for kitchen extraction, instrument cooling, etc., etc, £2.5 + 25np P. & P. 240V AC 50Hz, 
DIODES a EQPT; SILICON 
1 Amp 1000 PIV, 4 for SOrw. 20 Amp 150 PiV. 4 for £1. + 5np P. & P. 
BARGAIN RELAY OFFER 
Single poie change over silver contacts. 25y to 50V. 2,5k$, coil. 8 forSOnp. + 5np P. & P. 
KEYTR0NICS .rd.r .m, 
52 EARLS COURT ROAD, 
LONDON W8 01-478 8499 

5 WATT R.M.S. I.C. (»««") 

PA246 £2-49 
Complete with amplifier details inc. 
how NOT to damage them through misuse 

LOW NOISE HIOH STABS 
i watt S%, all ES4 valuss from 4,7Sl to 
lOMft. 3 for 5d (2p). mln. 2 dozen. 

P. 4 P. on all orders 6p. 
MANY BARGAINS 
SEND FOR LISTS 

CHR0MAS0NIC ELECTRONICS 
56 Fortls Sreen Road, London, N.10, 

AERIAL BOOSTERS 
We make four types of r.f. high gain transistorized prfs-ampllfiere; Wideband Radio Type urtLM This covers the Medium and Short Wave. V.H.F. F.M. Radio Type Lll £3 

This covers the V.H.F. radio band, V.H.F. Television Type U2 £3 Please state Band and I and III. U.H.F. Television Type 145 £3 Tunable over the U.H.F, band. S.A.E. for Details. VALVF BARGAINS Any 5—45p; 10—60p; 100—£5'50; ECC82 
ECLSO, EF80, EF8S, EF183, EBF89, EB91, 
EY86, PCC84, PCC89, PC97, PCF80. PCF86. PCLSl PCL83, PCL84, PCL85, PLS6, PYSS, PY81, PY82, PYBOl, PY80C, 30L15. Postage 4 packinje 10p. 7 day Money Back Guarantee. VELCO ELECTRONICS 62 Bridge St, Ramsbottom, via Bury, Lanes, 

Kits for P.W. CONSTRUCTIONAL ARTICLES 
Amateur Bands Communications Receiver £25.85, p.&p. 35p, 
(All 3-parts available separately). Wide Range R.F, Detector £9.64, 
p.&p. 18p. Signal Injector Tracer £3.95, p.&p. 18p. Trojan Top Band 
Transceiver (excluding o/p and matching transformer and speaker) 
£35.56 p.&p. 35p. Kits also available for Hl-Z Voltmeter and Workshop 
Oscilloscope 

F. & B. ELECTRONICS 5, Staple Inn, Holborn Bars, W.C.I 

Stella Nine Range Cases 
Manufactured in Black, Grey, or Blue 

Stelveiite and finished in Plastic-coated 
Steel, Morocco Finish with Aluminiun', 
end plates. Rubber feet are attached and 
there is a removable back plats. There is 
also a removable front panel in 18 s.w.g 
Alloy. 

Now all Aluminium surfaces are coated 
with a strippable plastic for protection 
during manufacture and transit. All edges 
are polished. 

LIST OF PRICES AND SIZES 
Width Depth 4" Height 6" Height Height 
6i" Sir" 90r £1 05 £1-23 
6i" 41" 96;! £1-23 £1-40 8i" 3i" £5-OS £1 '40 £1-40 
Si" 6i" £1-40 £1 74 £2-00 

lOi" 7}" £1-88 £2-28 £2-45 
12i" 31" £S'40 £1-74 £2-03 
12i" Si" £1'85 £2-25 £2-43 
12i" 81" £2-30 £2-74 £2-93 
14i" 3i" £1 65 £2-03 £2-25 
14i" 91" £2-73 £3-50 £3-65 
161" 6}" £2-45 £2-93 £3-24 
16i" 101" £3-15 £4-05 £4-45 

Cases—Post 25p. per order. 
Discounts available on quantities. 

CHASSIS in Aluminium, Standard Sizes, 
with Gusset Plates 

Sizes to fit Cases. All 2i" Walls 
6" x 3" 33p 10" X 7" Jlp 14" X 3" 44p 
6" X 4" 34n 12" X 3" 40p 14" X 9* S4p 
S" x 3" 39p 12" X 5" 45t> 16" X 6" 64p 
8" X 6" 46p 12" X 8" 64p IS" x 10" 95p 

Chassis—Post 15p. per order. 
Discounts available on quantities. 

E. R. NICHOLLS 
Mmufacturtr of Bleclmnlc Instrumtnt Ctsti 

46 LOWFiELD SOAD 
STOCKPORT - CHESHIRE 

Tel; 061-480 2179 

A CORNUCOPIA OF COMPONENTS! Scarce valve, selected T.V. compo- nents, Speakers, Cabinets. Computer panels—long leads NOT printed cir- cuits. Transistors, resistors—new and recovered. State requirements. S.A.E. 
(F.S.) for details. MAILMART, 6 East- bourne Road, Pevensey Bay, Sussex. 

MXCEOCIHCUITS 709 47 p 741 88p PA230 93p 
PA234 87p PA237 £1.57 D40C1 67p 
9W02A £1.80 MEL11 47p DIL Conn. 30p 
7410 28p 7420 28p 7430 2Sp 

TRANSISTORS ME04O2 21p MS0412 20p M:E4101 np 
ME4102 12p ME6101 IBP MPSIII 36p 
2N6172 9P 2N4059 ISp 2N3055 65p 

EECTIFIEE8 1N4001 7p 1N4003 0p 1N4005 12p 
1N4002 Bp 1N4004 lOp 1N4006 14p 
PL4003 10p PL4003 lip PL4004 xap 
WOOfi 37p W02 40p PD40 «2p 40583 Diac Trigger Diode 26p 

JEF ELECTRONICS (P.W.S), 
Yoric Houss, 12 York Drive. Orappenhsll, Warrlngton, Lanes. Mail Order Only, O.W.O. P,&P. 6p per order, Overss®?! 40p. Ksae? baclE If not eatofled. 

BRAND NEW COMPONENTS by re- tarn. Electrolytics 15 or 25V 1-10 mtd. 3.5p: 20-100 mfd. 4p; Mylar Film MOV .001, .002, .005, .01, .02 2p; .04, .05, .1 2.5p; Mullard miniature Carbon Film Resistors E12 Series 1O-10MS1 8 for 
5p. Postage 5p. The C.R. Supply Co., 127 Chesterfield Road, Sheffield S8. 
EX-GOVT. COMMUNICATIONS RE- CEIVERS. "calibrators, signal generators, components, etc., with money back guaran- tee. SAE list. Callers welcome, please phone first—P. R. Golledge, G3E0W, Glen Tor, Torrington. Devon, (STD 08-052) 2411. 

£5 TELEVISIONS £5 
Delivered my where in Great Britian 

IT' 12 channel. Complete & tested. Good working order. 
Carriage and Ins. £1 

17' Untested T.V.s 12 channel 11,50 Carriage £1. Allmake# 

TUBES! TUBES! 
Guaranteed 8 months 

17'(48/88 only)    *1.60 19' All makes    48.00 23'         .48.50 
19" Bonded     *8.60 28* Bonded    HM Plus 50p carriage 
SPEAKSBS PM 3 ohm perfect ex-T.V. (minimum order two) 6' round, 8' by 2' rectangular, 6' by 4' oval—18iP eacn. Add Tip per speaker postage and packaging. 

VALVES EX EQUIPMENT 
BB91 6s JSYS6 17)s POFSO 7is SY81 16b kbfss uip 80PI.I8 Ms rccss lajp rysos iss 80082 12ts SSOLZ 13ip P0LS5 Mip FYSa tit B0180 m 30LU 12|,p POLSd Htp FYS# 281p EF84 Mto S0P4 mt FOM2 17tp Ct91 17ts KFSS 1SIP P097 174P POL86 17tP 6K» i71s Evm uip roFss mp pclss uip sow issip BP184 Uip *084 7iP K.S6 » SOPiS Slip PL81 17ip SOOT Hp 

On two valves or more 6p postage and paoking. 
TJHF TUSEES TO SUIT PIBOUSON 800 900 Chassis #s.«0p. P. i P. SOp 

Dept. T.S. 
THORNBURY TRADE 

DISPOSALS 
Thornbuty Roundabout, Leeds Rd., Bradford. Telsphoae 66S670 

COMPLETE RANGE of receivers by 
Trio, Lafayette, Hallicrafters, etc. Chassis, panels, cabinets. S.A.E. for lists. Stephens-James Ltd., 70 Priory Road, Liverpool 4, Tel. 0S1-26S 7829. 

WANTED 
CASH PAID for New Valves. Payment by return. WILLOW VALE, ELEC- 
TRONICS, 4 The Broadway, Hanwell, London, W.7. 01-567/5400-2971. 
WE BUY New Valves and Transistors, State nrJce: A.D.A. MANUFACTURING 
CO., 116 Alfreton Road, Nottingham. 



Fingers 
The more 'fiddly' the job, the 
more you depend on your 
finger-tips. Make sure minor 
burns and blisters don't rob 
them of their skill. 
Apply BURNEZE, pronto! 
This unique scientific aerosol 
cools the heat out of a burn in 
just 8 seconds, anaesthetizes 
pain, reduces swelling. 
BURNEZE - the clever tip for 
burnt finger-tips. 
From chemists. 

Potter & Clarke Ltd 
W Croydon CR9 3LP 

WANTED 
(continued) 

WANTED NEW VALVES, televisions, radiograms, transistors, etc. STAN WILLETTS, 37 High Street, West Brom- wich. Staffs. Tel.: WES 0186. 
WE BUY New Valves, Transistors and clean new components, large or small quantities, all details, quotation by return. ' WALTON'S WIRELESS STORES, 55 Worcester Street, Wolver- hampton. 

TOP PRICES PAID for NEW VALVES 
popular T.V. and Radio types. 
KENSINGTON SUPPLIES (C). 

367. Kensington Street. Bradford 8, 
Yorkshire. 

HIGHEST CASH PEICES for Tape Recorders, 9.30 - 5. Immediate quota- tions. 01-472 2185. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARV1S LTD. 
103 North Street, Leeds 7 

HOI IMPROVEMENT 

THE FACTS 

You will find them all in PRACTICAL 
HOUSEHOLDER HOMEOWNER'S 
ANNUAL 1971, out now. This tenth, 
and latest, edition is chock-a-block 
with expert advice on ways of im- 
proving the comfort and value of 
your home. There are up-to-the- 
minute instructions on decorating 
your home, beautifying it with mirrors, 
choosing colour schemes, reducing 
noise, installing central heating and 
many more useful and fascinating 
articles. PRACTICAL HOUSE- 
HOLDER HOMEOWNER'S ANNUAL 
saves you time, money and trouble. 
You'll wonder how you managed 
without it! 

PRAOTIGAL 

HOUSEHOLDER 

HOMEOWNERS 

ANNUAL 1971 

123 Big-value picture pages 
packed with money saving ideas 

OUT NOW 2Sp 

BEASD SSEW AB88D COKMPfiieAHOSS RECBiVEBi, AC mains input 110 volta or 250 volts. Frequency in 6 bands 535 k/cs up to 32 megs, output impedance 2-6- 600 ohms. Complete with crystal filter noise limiter B.F.O. HF tone controls. Price £80 including spare set oi valves, headphones and manual. 
COMPUTER BOARDS Min 30 transistors and diodes and rods, etc. 10 boards at 50p plus 12|p p.p.; 25 boards at £112^ plus 22ip p.p. 
BARGAIN PARCELS 141b at £1-46 plus 32^p p.p.; 281b at £2-75 plus 62£p p.p.; 661b at £4-50 plus £1-25 p.p. Contain pots, Res, Valves, Diodes, Tagboards, Chassis, Valve* holders, etc. Good value save £££e. Lucky Dip Service, 
FURZHILL BEAT FREQUENCY OSCILLATOR 0-10 kc/s, 110/260 volt. Good condition complete with spares. £5-60 plus £1-26 p.p. 
VHF Receiver, Type 715, less crystal 60-100 Mc/s can be operated on 2 or 4 meters or made tunable 12 volt input, not tested; complete with valves and speaker. £3 plus £1 p.p. 
VHF AERIAL TUNING UNITS consisting of the following: 1-1 500 mlcro/ampmeter.- 1 small 2-gang 75 PF capacitor. 1 various large wattage resistors for dummy load. Pair gears B.N.C. type sockets. Will tune 10 mtrs with 26/30 watts R.F. input. Size only 61" x 4i" X 5" Sealed. Price £X-87i p.p. 25p 
CRYSTALS AS NEW: He 6u, 6.345; 5,030; 5,008; 4,945; 4,876; 4,840; 4,796; 4,580; 4,660; 4,520; 4,510; 2,300; 2,295 Kc/s and 10 x J465 Kc/s, 60p each plus 8p. p.p. 
SCOOP PURCHASE OF BRAND NEW CARBON RESIS- TORS. 10% tolerance i & J watt. Preferred values in packets of 10. Our price 50p per 100, 60p per 200, £1-35 per 300, 500 at £8-18^. Our selection, p.p. 8p per 100 and Q^p per extra 100. 
TRIMMER BARGAINS. These are 10PF sub-min. air- spaced trimmers on board with min. wire ended Xtal. Brand new. No details; Contents 12 trimmers, some ceramic caps. Xtal frequency 3RD overtone 249 mc/s- 260 Mc/s, 265 Mc/s. No choice. Trimmers without Xtal—80p per doz. plus 17p.p. Trimmers with Xtal—75p per doz- plus 17Jp p.p. Also 20 PR min. brand new air spaced, 60p per doz. plus 17|p p.p. 
HRO MXS IK NEW CONDITION with 5 general coverage coil units including spare set of valves less power supply. Tested £23 p.p. £1-50. 
ANY HEIGHT AERIAL TUBULAR SECTIONS dla x 3 ft, long. Brass screw in type, copper coated and painted. New 20p each, p.p. 5p. Minimum order 6. 
SIGNAL GENERATORS OSCILLATOR No. 2. Size 12m. i 8|rin, x Sin, Ideal for VHF work. 20-80 Mc/s. Functions are AM/CW. Deviation up to 40 Kc/s RF meter. Measur- ing levels: RF output 1 microvolt to 100 microvolts set. Mod-set carrier controls. Good condition with accessories: 230V AC 12V DC. £20 plus 76p p.p. 
R209 RECEIVER AM/CW/FM 1-20 m/ca, four bands vernier tuning, 12 volt B.C. Input tested and working. Price £15, p.p. £1. 
AERIALS NEW CONDITION. Whip type 4ft. 28p. lift- 62tp, 14ft. 77ip. Used condition 4ft. 20p, 14ft. 8Eip- All collapsible type p. and p. 4ft. lOp, rest at 17ip- Bases for above 25p, p.p. 2/8. New matching unit coax connection for above 30p, p.p. 5p. 
Huge release of valves for the 62 set TX/RX, in original rubber packing consisting of QV04/7 x 61M, ARF12 etc, 10 valves in all at the bargain price as seen 87 ip plus 17ip p.p. 
New Readphone and Mike rubber muff type. Low impedance. 97|p, p. & p. 17Jp. 
Magnetic Transducers new, price 37 Ip post and packing lop. 
New Aerial Wire on boards 7/22 uncovered. Length 75ft. 40p, 90ft. 47jp, lOOIt. 55p, p.p. 12Jp. 
New small fuse boxes 250 volts 15 amps. 87ip each post and packing 16p. 
Headphones, ex Go v. DLR No. 5 high impedance New 87ip 17ip p.p. Used condition 62tp 17ip p.p. 
Meters moving coil ex equipment, good condition. Also 20 amp DC, 40 amp DC, and RF Therm-Couple Meters 0-1 amp and 0-2-5 amp, 2in. diameter. 6Op post and packing 25p. 
C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

Vary the strength 
of your lighting with a 

IKIIICH 

- 4 

The DIMMASWITCH is an attractive and 
efficient dimmer unit which fits in place of 
the normal light switch and is connected 
up in exactly the same way. The ivory 
mounting plate of the DIMMASWITCH 
matches modern electric fittings. The 
bright chrome control knob activates an 
on-off switch and controls 40-600 watts of 
all lights except fluorescents at mains 
voltages from 200-250 V. 50 Hz. The DIM- 
MASWITCH has built-in_radJo Interference 
suppression. Price: £3 20 plus 10p post and 
packing. Kit Form: £2-70 plus 10p post and 
packing. Please send C.W.O. to:— 
DEXTER & COMPANY 

1 ULVER HOUSE, 19, KING STREET, 
CHESTER CH1 2AH Tel; 0244-25883, 

As supplied to H.M. Government Departments, 
Hospitals, Local Authorities, etc. 

Please mention 

PRACTICAL 

WIRELESS 

when replying to 

advertisements 

A. H. THACKER, 
Badio Dept., 

HIGH STREET, CHESLYN HAY. 
Nr. Welnlt. Stefb. 

95 



H«ad Offlc* and Warahouaa 
44A WESTBOURNE GROVE 
LONDON W2 
Tel. PARK 9(41/2/3 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mail-Orders to the Head Office 

When sending cash with order, please include 12inp in £ for postage and handling 
MINIMUM CHARGE 12100. No C.O.D. orders accepted 

PLEASE NOTE THAT THE VALVES OFFERED BELOW ARE NOT NECESSARILY OF t'.K. ORIGIN 
PLEASE NOTE THAT ALL PRICES ARE IN DECIMAL PARTS OF £, I.E. IN NEW PENCE 

Retail Shop 
II TOTTENHAM COURT ROAD 
LONDON W1 
Tel. LANgham 14(3 
Open all day Saturday 

EF86 0.35 EY88 0.43 PCL88 0.90 U78 0.30 EF86 0.30 EZ40 0.45 < PCL800 0.93 U191 0.75 BF89 0.28 EZ41 0.45 PCL801 0.70 U201 0.35 EF91 0.83 EZ80 0.25 PD500 1.50 XJ281 0.40 EF92 0.40 EZ81 0.28 PF86 0.60 U282 0.40 EF95 0.30 GY501 0.80 PF818 0.85 U301 0.40 EF97 0.65 GZ30 0.40 PFL200 0.70 U403 0.50 BP98 0.65 GZ31 0.33 PL33 0.35 U404 0.40 BF183 0.30 GZ32 0.48 PL36 0.6S U801 1.00 EF184 0.35 GZ33 0.70 PL81 0.50 UABO80 EF800 1.00 GZ34 0.80 PL82 0.45 0.35 EF804 1.25 HABC800.45 PL83 0.45 UAF41 0.50 BK90 0.30 HK90 0.35 PL84 0.40 UAF42 0.55 ELS 3 1.25 KT66 3.05 PL302 0.80 UBC41 0.50 BL34 0.50 KT88 2.00 PL504 0.80 UBC81 0.40 EL36 0.50 N78 1.45 PL508 0.90 UBF80 0.40 EL37 1.25 PABC800.40 PL609 1.30 UBF89 0.35 EL41 0.55 PC86 0.60 PL509 1-30 UBLX 0.50 EL42 0.58 PC88 0.60 PL801 0.80 UBL21 0.60 EL81 0.55 PC97 0.50 PM84 0.50 UC92 0.35 ELS 3 0.42 PC900 0.48 PY31 0.80 UCC85 0.40 EL84 0.25 PCC84 0.40 PY33 0.63 UCF80 0.55 ELS 5 0.43 PCC83 0.40 PY80 0.35 UCH21 0.60 ELS 6 0.40 PCC88 0.55 PYSl 0.30 UCH42 0.70 EL90 0.35 PCC89 0.50 PY82 0.30 UCH43 0.75 EL95 0.35 PCC189 0.55 PY83 0.38 UCH81 0.35 EL360 1.15 PCC805 0.85 PY88 0.40 UCL8I 0.60 EL803 1.00 PCC806 0.80 PYoOO 1.00 UCL82 0.35 EL821 0.55 PCF80 0.30 PY800 0.50 UCL83 0.60 BL822 0.90 PCF82 0.35 PY801 0.50 UF41 0.60 ELL80 0.75 PCF84 0.50 PZ30 0.35 UF42 0.60 BM34 0.90 POF86 0.60 QQV2-( 2.15 UF43 0.60 EM71 0.75 PCF87 0.85 Q,QVO3-T0 TJF80 0.35 EM80 0.40 PCF801 0.50 1.25 UF85 0.40 BM81 0.60 PCF802 0.50 QQV03-20A UF89 0,35 BM84 0.35 PCF805 0.75 5.25 UL41 0.65 EM85 1.00 PCF806 0.70 TT21 2.65 UL84 0.30 BM87 0.55 PCF808 0.75 TT22 2.80 UM84 0.20 EN91 0.35 PCH2000.70 XJ18/20 0.75 UY1N 0.50 EY51 0.40 PCL81 0.50 U25 0.75 UY11 0.65 EY80 0.45 PCL82 0.35 U26 0.75 UY41 0.45 EY81 0.40 PCL83 0.65 U31 0.45 UY82 0.50 BY83 0.55 PCL84 0.45 U37 1.50 UY85 0.30 EY86 0.40 PCL85 0.40 U52 0.33 W729 0.60 EY87 0.43 PCL86 0.45 U76 0.30 280317 0.90 

OA2 0.38 ( 6AQ6 0.55 6EW6 0.65 10C2 0.50 OAS 0.45 6AR5 0.35 6F1 0.70 10D1 0.50 OB2 0.85 6AE6 0.40 6F5 0.50 10D2 0.40 OB3 0.60 6ASo 0.35 6F6G 0.30 10P1 0,90 OC3 0.38 6AS7G 0.80 6FU 0.38 10F9 0.50 OD3 0.35 6AT6 0.30 6P13 0.38 10F18 0.45 IB3GT 0.38 6AU6 0.25 6P14 0.65 10L1 0.45 ICP31 6.00 6AV6 0.30 6F15 0.65 10LD110,60 1L4 0.20 6AW8A 0.55 6P18 0.45 30P13 0.55 1R4 0.35 6BA6 0.25 6F23 0.80 30P14 1.10 IRo 0.35 6 BE 6 0.30 6F24 0.75 12AB5 0.60 1S4 0.27 6BF5 0.80 6F25 0.75 I2AC6 0.40 1S5 0.25 6BF6 0.50 6F26 0.35 32AL5 0,45 1T4 0.25 6BH6 0.45 6F28 0.60 12AQ5 0.43 1U4 0.27 6BJ6 0.45 6J4 0.50 12AT6 0.30 1U5 0.50 6BK7A 0.55 6J5GT 0.30 12AT7 0.38 1V2 0.45 6BN5 0.43 6J7 0.45 12AU6 0.30 1X2B 0.40 6BN6 0.40 6K6GT 0.55 12AU7 0.30 2D21 0.35 6BQ5 0.25 6K7 0.35 I2AV6 0.33 3A4 0.35 6BR8 0.65 6K8G 0.35 12AV7 0.50 3B28 2.15 6BS7 1.30 6K25 0.75 12AX7 0.30 3BP1 2.75 6BW6 0.85 6L6GT 0.45 12AY7 0.70 3Q4 0.40 6BW7 0.70 6L7 0.40 12B44 A0.55 3S4 0.35 6BX6 0.25 6L18 0.45 12BA6 0.35 3V4 0.45 6BZ6 0.35 6LD20 0.40 12BA7 0.35 5R4GY 0.60 6C4 0.33 6N76T 0.40 12BE6 0.35 6U4G 0.33 6C5GT 0.40 6P1 0.60 12BH7 0.40 5U4GB 0.42 6CA4 0.28 6P28 0.65 12BY7 0.55 5V46 0.42 6CA7 0.50 6Q7 0.40 12K5 0.55 5Y8GT 0.82 6CB6 0.80 6SA7 0.40 12K7GT0.3S 5Z3 0.50 6CD6GA1.15 6SG7 0.35 12Q7G 0.30 5Z4G 0.40 6CG7 0.50 6SK7 0.35 12SE7 0.35 6/30L2 0.75 6CH6 0.55 6SL7GT0.35 14S7 0.80 6AB4 0.35 6CL6 0.50 6SN7GT0.35 20D1 0.45 6AF4A 0.50 6CW4 0.63 6SQ7 0.40 20L1 1.10 6AG7 0.40 6CY5 0.43 6SE7 0.40 20P1 0.50 6AH6 0.50 6CY7 0.65 6T8 0.35 29P4 1,10 6AJ8 0.30 6D3 0.45 6U4GT 0.60 20P5 1.20 6AK5 0.80 6DC6 0.75 6TJ8A 0.40 25C5 0.50 6AK6 0.57 6DK6 0.48 6X4 0.30 25L6GT 0.45 6AL3 0.43 6DQ6B 0.63 6X56T 0.35 25Z46 0.30 6AL5 0.20 6DS4 0.75 6X8 0.55 i 25Z6GT 0.65 6AM5 0.32 6EA8 0.58 6Y6G 0.65 30Ao 0.45 6AM6 0.33 6BH7 0.30 7^4 0.60 30AE3 0.40 6AQ5 0.35 6EJ7 0.35 1 9BW6 0.50 1 30C1 0.30 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 
30C15 0.80 30C17 0.85 30018 0.75 30F5 0.85 30FL1 0.70 30FL12 0.93 30FL14 0.75 30L1 0.40 30L15 0.85 30L17 0.80 30P12 0.80 30P19 0.80 30PL1 0.70 30PL13 0.93 30PLX4 0.90 35 A3 0.55 35A5 3oB5 3505 351)5 

0.75 0.65 0.40 0.70 35L6GT0.50 35W4 0.80 35Z3 0.60 352!4Gr 0.30 35Z5GT 0.40 50A5 0.70 50B5 0.45 50C5 0.40 50CD6G1.85 50L6GT0.50 

0.50 3.50 3.75 0.75 0.85 1.50 1.50 
6939 2.15 7199 0.75 7360 1.80 7586 1.25 7895 1,25 9002 0.35 9003 0.50 AZ1 0.48 AZ31 0.55 CBL1 0.80 CBL31 0.90 CY31 0-36 DAF96 0.42 DF96 0.42 DK40 0.55 DK92 0.50 

DK96 0.42 DL96 0.42 DM160 0.85 DY86 0.33 DY87 0.35 DY802 0.50 B88CC 0.85 B130L 5.00 E180F 0.95 EABO80 0.35 EAF42 0.55 EBC33 0.50 BBC41 0.55 EBC81 0.80 EBF80 0.40 EBF83 0.40 EBF89 0.30 ECS 3 0.60 0.60 EC86 EC88 EC90 0.33 EC91 0.50 EC92 0.35 BC93 0.50 EC8010 2.25 BCC40 0.60 BCC81 0.33 ECC82 0.30 ECG8S 0.80 

ECC84 0.30 EOC85 0.40 EC088 0.40 ECC89 0.50 ECC91 0.20 ECC189 0.60 ECF80 0,35 BCF82 0.35 EGF86 0.65 ECP8041.50 BCH42 0.70 BCH81 0.30 BCH83 0.40 ECH84 0.45 ECL80 0.40 ECL81 0.45 ECL82 0.35 BCL83 0.65 BCL84 G.55 BCL85 0.55 BCL86 0.40 ECLLSOO 1.50 EP37A 0,60 BF39 0.40 EF40 EF41 BF42 EF80 BF83 

TRANSISTORS 
2N404 0.17 2S034 1.00 BC152 0.15 : 2N444A 0.25 28102 0.40 BC170 0.25 ; 2N696 0.20 28104 0.50 BCY30 0.35 . 2N697 0.23 2S701 0.50 BCY33 0.25 2N698 0.40 28702 0.50 BCY34 0.30 2N705 0.70 2S746 0.30 BCY72 0.20 2N706 0.15 AC113 0.15 BCZ11 0.40 2N708 0.20 AC125 0.30 BD121 0.80 2N753 0.25 AC1'26 0.25 BD123 0.95 2N929 0.30 AC127 0.20 BF115 0.20 2N930 0.35 AC 13 2 0.35 BF167 0.25 2N987 0.35 AC153 0.25 BP173 0.30 2N1131 0.40 AC154 0.15 BF181 0.25 2N1132 0.45 AC156 0.23 BP184 0.25 2N1184 1.25 AC157 0.20 BP185 0.20 2N1301 0.40 AC169 0.10 BF194 0.20 2N1302 0.25 AC176 0.25 BF195 0.15 2N1304 0.25 AC187 0.30 BF196 0.20 2N1305 0.25 A0188 0.30 BF197 0.20 2N1306 0.25 ACY17 0.30 BFW87 0.30 2N1307 0.30 ACY18 0.20 BFW88 0.25 2N1308 0.40 ACYI9 0.25 BFW89 0.23 2N1309 0.35 ACY20 0.20 BFW9i 0.20 2NX613 0.25 ACY21 0.20 BFX88 0.25 2N1711 0.30 ACY22 0.15 BFY17 0.40 2N1756 0.75 AD 140 0.80 BPY19 0.60 2N2J47 0.75 AD149 0.50 BFY50 0,25 2N2160 1.25 AD161 0.35 BFY51 0.20 2N2217 0.30 AD162 0.35 BFYS2 0.25 2N2218 0.40 AFH4 0.25 BSY26 0.25 2N2219 0.45 AP115 0.30 BSY27 0.30 2N2369A 0.25 AF116 0.25 BSY28 0.30 2N2477 0.65 AF117 0.20 BSY65 0.20 2N2646 0.60 API 18 0.45 BSY95A 0.20 2N2905 0.50 AF125 0.25 OC16 0.75 2N2923 0.15 AF127 0.25 0022 0.65 2N2924 0.15 AF178 0.40 OC23 0.60 2N2926 0.15 AF180 0.35 OC24 0.60 2N3053 0.30 AP181 0.35 OC25 0.40 2N3055 0.75 AF186 0.50 OC26 0.30 2N3133 0.35 AF239 0.40 OC28 0.60 2N3134 0.50 AFZ11 0.45 OC29 0.65 2N3391 0.20 ASY26 0.25 OC30 0.75 2N3392 0.15 ASY27 0.30 OC35 0.50 2N3393 0.15 ASY28 0.30 OC36 0.60 2N3394 0.15 ASY29 0.30 OC42 0.30 2N3395 0.20 ASY54 0.25 OC44 0.20 2N3402 0.15 ASY74 0.60 OC45 0.20 2N3403 0.15 ASY77 0.35 OC70 0.20 2N3404 0.35 ASY82 0.20 OC71 0.15 2N3414 0.20 A8Y86 0.20 OC72 0.25 2N3415 0.15 ASZ16 0.70 0073 0.40 2N3416 0,25 ASZI7 0.75 OC75 0.25 2N3417 0.25 ASZ18 0.75 OC76 0.25 2N3702 0.15 ASZ21 0.50 OC78 0.25 3N3703 0.15 BC107 0.15 OC78D 0.20 2N3704 0.20 BC108 0.15 OC81 0.25 2N3707 0.20 BC109 0.20 OC81D 0.15 2N3709 0.15 BC113 0.40 OC83 0.20 2N3710 0.15 BC118 0.30 OC139 0.35 2N3819 0.85 BC134 0.30 OC140 0.40 2N3906 0.30 BC147 0.20 OC141 0.60 2S002 1.00 BC148 0.15 OC170 0.25 28004 1.00 BC149 0.15 OC171 0.25 

SYNCHROSCOPE TYPE C1-5 

" <? > 

3-m tube fitted with telescopic viewing hood, giving bright display in full daylight. Bandwidth 10 c/s—10 mc/s. Triggered sweep pre-set at 1-2-5-10-30-100-300-1000-3000 /jsec per stroke. Free- running time base 20 c/s to 2000kc/s with built-in crystal calibrator providing timing marks at .0o-.2-l-5- 20-100 /x sec + 5 %, Amptitude calibrator directly calibrated in volts. Input attenuator 1-10-100. Power supplies 127/230v AC. 
PKICE £39.00. Packing and carriage 1.50 

63v heater. Anode voltage 500v. Sensitivity Y plates 45v/cm; X plates 52v/cm (typical) Y plates suitable for assymmetrxcal deflection. Green face, medium persistence. 
PRICE £8.0.0 p.p. 0.25 

T018 outline. Brightness 500 FT-L at 50mA. Forward voltage 1-65 to 2V. Diode gives bright red pinpoint of light when supplied from a 2V source. Lens diameter 0T70in. PRICE £1.05 

ODE NEW 1970/1971 CATALOGUE IS NOW EEADY 
AND AVAILABLE FEES OP CHARGE. PLEASE 
SEND QUAETO STAMPED AND ADDRESSED 
ENVELOPE FOE THIS VALUABLE SOURCE OF 
BBFERBNCB LISTING MANY THOUSAND TYPES 
OF VALVES, SEMICONDUCTORS, TUBES ETC. 

TWO NEW MULTIMETERS 
FROM RUSSIA 

Type 04312 
04313 

with AC current ranges 
Type U4312—Low sensi- tivity instrument (667 o.p.v.) 1% accuracy on DC and 1*5 % on AC. 9 current ranges on DC (300^tA to 6A and 8 current ranges on AC (1 -SmA to 6A). 9 voltaee range' 0 • 3 to 900V AC/DC. Resistance 0 -2 to 30k Q. Mirror scale. 8 

PRICE, complete with leads and steel carrying case £9.75 
Type 114318—20.000 o.p.v. DC and 2,000 o.p.v. on AC. 8 DC current ranges 60^A to 1-5A. 6 AC current ranges 0-6 to 1'SA. 9 DC and AC voltage ranges 1 *5-500V. Resist- ance ranges 0-5-500k Q. Accuracy 1*5% DC and 2'5% AO. .Mirror scale. PRICE, complete with test leads and steel carrying case £10.50 

MINIATURE CERAMIC CAPACITORS 25V WORKING 
5% tolerance 22-27-33-39-47-56-68-82-100-120-150- 180-220-270-330-390-470-560-680-820-1OOOpF All at 20np per twenty. + 50 %-20 % tolerance 1500-2200-3300-4700-6800-10,000 -15,000 pF—All at 23np per twenty. +80%-20% tolerance 0.022-0.033-0.047 /xF. AH at 28np per twenty. Minimum orders 20 of one size. 

HALF WAVE SILICON WIRE ENDED RECTIFIERS 
BY101 50 p.i.v. 1 Amp lOnp IN4002 lOOp.Lv. 1 Amp lOnp BY125 200 p.i.v. 425mA 13np IN4004 400 p.i.v. 1 Amp 12np BY130 450 p.i.v. 800 mA lOnp BY 127 600 p.i.v. 1 Amp 15np IN4006 800 p.i.v. 1 Amp 15np BY105 800 p.i.v. 1*1 Amp 20np 

Two identical amplifiers in 14-pm dual-in-line epoxy package. 400mW dissipation. Typical open loop voltage gain 7000, Max. differential input ± 5V. Power supplies 6 to 9V. Max. frequency 1 mc/s. £2.00. 



In Just 2 minutes,find out how 

you can qualify for promotion 

or a better job in Engineering... 

That's how long it will take you to fill in the coupon below. Mail it to 
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has 
successfully trained thousands of men at home - equipped them for 
higher pay and better, more interesting jobs. We can do as much for 
YOU. A low-cost B.I.E.T. Home Study Course gets results fast - 
makes learning easier and something you look forward to. There are 
no books to buy and you can pay-as-you-learn on 'SATISFACTION 
- OR REFUND OF FEE' terms. If you'd like to know how just a 
few hours a week of your spare time, doing something constructive 
and enjoyable, could put you out in front, post the coupon today. 
No obligation. 

—WHICH SUBJECT WOULD INTEREST rOOP—i 
Mechanical A.M.S.E. (Mech.) Inst. of Engineers Mechanical Eng. Maintenance Eng. Welding General Diesel Eng. Sheet Metal Work Eng. Inspection Eng. Metallurgy C. & G. Eng. Crafts C. & G. Fabrication 
Draughtsmanship A.M.I.E.D. Gen. Draughtsmanship Die & Press Tools Elec. Draughtsmanship Jig & Tool Design Design of Elec. Machines Technical Drawing Building 
Electrical & Electronic A.M.S.E. (Elec.) C. & G. Elec. Eng. General Elec, Eng. Installations & Wiring Electrical Maths. Electrical Science Computer Electronics Electronic Eng. 
Radio& Telecomms. C. & G. Telecomms. C. & G. Radio Servicing Radio Amateurs' Exam. Radio Operators' Cert. Radio & TV Engineering Radio Servicing ■Practical Television TV Servicing Colour TV Practical Radio & Electronics (with kit) 

Auto & Aero A.M.I.M.I. MAA/IMI Diploma C. & G. Auto Eng. General Auto Eng. Motor Mechanics A.R.B. Certs. Gen. Aero Eng. 
Management & Production Computer Programming Inst. of Marketing A.C.W.A. Works Management Work Study Production Eng. Storekceping Estimating Personnel Management Quality Control Electronic Data Processing Numerical Control Planning Engineering Materials Handling Operational Research Metrication 
Constructional A.M.S.E, (Civ.) C. & G. Structural Road Engineering Civil Engineering Building Air Conditioning Heating & Ventilating Carpentry & Joinery Clerk of Works Building Drawing Surveying Painting and Decorating. Architecture Builders' Quantities 

General C.E.I. Petroleum Tech. Practical Maths. Refrigerator Servicing. Rubber Technology Sales Engineer Timber Trade Farm Science Agricultural Eng. General Plastics 
General Certificate of Education Choose from 42 £0' and 'A' Level subjects including: English Chemistry General Science Geology Physics Mathematics Technical Drawing French German Russian Spanish Biology B.I.E.T. ami its associated schools have recorded well over 10,000 G.C.E. successes at 'O' and 'A' level. WE COVER A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS, 
Over 3,000 of our Students have obtained City & Guilds Certificates. Thousands of other exam successes. 

THEY DID IT—SO GOULD YOU 
"My income has almost trebled ... my life is 
fuller and happier." - Case History G/321. 
"In addition to having ray salary doubled, 
my future is assured." - Case History H/493. 
"A turning point in my career - you have 
almost doubled my standard of living." - 
Case History K/662. 
"Completing your Course meant going from 
a job I detested to a job I love." - Case 
History B/46I. 

FIND OUT FOR YOURSELF 
These letters - and there are many more on 
file at Aldermaston Court - speak of the 
rewards that come to the man who has 
given himself the specialised know-how 
employers seek. There's no surer way of 
getting ahead or of opening up new oppor- 
tunities for yourself. It will cost you a stamp 
to find out how we can help you. 

Jreef 
Why not do the thing that really interests you? 
Without losing a day's pay, you could quietly 
turn yourself into something of an expert. 
Complete the coupon (or write if you prefer 
not to cut the page). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you .,. but 
it could be the best thing you ever did. 

limSIIMEdF 

nEERinCHNOlDBY 

Dept D258, Aldermaston 
Court, Reading RG7 4PF. 

(Write if you prefer not to cut this page) POST THIS COUPON TODAY 

BIET 

IPfo: B.I.E.T.,Dept D258, Aldermaston C i Court, Reading RG74PF4B 
i Piease send me book and details of your Courses in _ 

| Name Age.. 
-a Address    

Occupation.. 

I 

f 

B.I.EJ-IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE 
Published approximately on the 7th oi each month by IPC Magazines Limited, Pleetway House, Farringdon Street, London, B.C.4. Tel: 01-634 4444. Printed in England by Index Printers ^unstable Beds. Sole Agents for Australia and New Zealand—Gordon and Gofcch (A/sia) Ltd.; South African-Central News Agency Ltd.; Rhodesia and Zambia—Kingston Ltd.: East Africa—Stationery and Office Supplies Ltd. Subscription rate (including postage); For one year to any part of the world £2-65 (£2 ISs 0(1.) PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti- lated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literarv or pictorial matter whatsoever. 
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TRANSISTOR 
AMFLIFIERS 
NEW RANGES NOW IN STOCK 

(Leaflets Ref. N©. 6 and 8) Post etc. 20p 
4-300 4 TR 9V 300mW £1 -75 
104 4TR 9V SV7 
304 4 TR 9V 3W 
555 6 TR 12V 3W 
PA7 6 TR 16V 7W 
60S 6 TR 24V 10W 
410 4 TR 28V !0W 
MPA12/3 6 TR 18V 12W £4-50 
MPAi2/l56TR36V 12W £5.15 
Z30 9 TR 30V 20W £3-75 
PA25 10 TR (Spl) 25W £7-50 
Z50 30V 40W £5-47 
PASO I2TR (Spl) SOW £9-50 
100 100W with Power SupB!y£45.00 Post 45p 
OPTIONAL POWER SUPPLIES Post etc. 20p. , P.500 Switchabfe (One or Two) for 104, 304 PS.20 Switchable (One or Two) for PA7 MU24/40 Switchable (One or Two) for MPAI2/3 or MPAI2/15 PZS for Z30 £3-97 or PZ6 for Z30 PZ8 for Z50 £5*97 Transformer Pi I for 608 £2-87 Pi5 for 410 MU442 for ! or 2 PA25 or i only PASO 

£2.12 
£2-47 
£2-75 
£3 *62 
£4-2 £4-97 

£262 £3-47 

SINCLAIR PROJECT 60 PACKAGE DEALS 2xZ30 amplifier, stereo 60 pre-amp, PZS power supply. £19. Carr. 40p. Or with PZ6 power supply £2!. Can*. 40p. 2?Z50 amplifier, stereo 60 pre-amp. PZ8 power supply. £21-SO. Carr. 40p. Transformer for PZ8 £2.25 extra. Any of the above with Active Filter unit ac'd £4.87 or with pair Qi6 speakers add £16, Also new FM Tuner £23. 
BUILD THIS VHP FM TUNER 

5 MULLARD TRANSISTORS 300 kc/s BANDWIDTH. PRINTED CIR- CUIT, HIGH FIDELITY REPRO- DUCTION. MONO AND STEREO. A popular VHF FM Tuner for quality and reception of mono and stereo. There is no doubt about it—VHF FM gives the REAL sound. Ail parts sold separately. Free Leaflet No. 3 & 7. TOTAL £6 97 p.p 20p Cabinet I00p( Decoder Kit £5.97, Tuning meter £1.75 Mains unit (optional) Mode! PS900 £2-47 Mains unit for Tuner and Decoder PS 1200 £2-62 
BUILD YOURSELF A QUALITY RADIO Excellent printed circuit design with full power output. Fully tuneable on, both MW/LW bands. 7 Hullard tran- sistors. Fitted Sin. speaker. Room filling power. Easy to build with terrific results. Two colour leather-cloth cabinet with silvered front- All local and continental stations. Complete detailed instructions. Total cost £6.98 p.p 35p, Ai! parts sold separately. Ask for leaflet No. 1. 

HI-FI TO SUIT 
EVERY 

POCKET 

FROM 
and a complete range of individual units in stock— Demonstrations all day—- visit our new Hi Fi Store. LOW CASH OR CREDIT/ HP TERMS (Credit terms from £30 purchase—callers only). 
FREE—stock list No. 

HENRY'S LATEST 
CATALOGUE 

Now 350 

WHY 

SEND 
AWAY 
TODAY 

★ EQUIPMENT, MODULES 
•jlc SPECIAL OFFERS, etc. etc. 
Everything for the construc- tor. Complete with 50p value discount voucher for use with purchase. Price 50p Post Paid. 

8 page Transistor, IC, Diode lists No. 36 20 page Organs to Build brochure No. 9 Decks and Hi Fi Stock Lists No. 16/17 PA, Disco and Lighting List No. 18 Quotations for ail Electronics •—send list and S.A.E. 

FREE 

FREE 
FREE 
FREE 
FREE 

  ILm 
TEST EQUIPMENT 

SCHOOL & PROFESSIONAL USE 
AFI05 50k/vo!t multimeter (illus.). Price £8*50, p.p 2Gp. Leather case £1-42. 200H 20k/volt. Price £3-87, p.p 20p. Case 62p 500 30k/vo!t multi-mater. Price £8.87, p.p 2dp. Leather case £1.50. 
THL 33 2k/voit. Price £4.|2.p.p SSp, Leather case £1.15 TE65 Valve S'oltmeter (illus.) Price £17-50 p.p 40p. SE250B Pocket pencil signal injector. Price -£1.75 Post Paid. 

SE500 Pocket pencil signal tracer. Price £1 *50 Post Paid. TE20D RF generator Price £15. p.p 40p TE22D Matching audio gensrstor. Price £17. p.p 40p. THIS Grid dip meter. Price £12-50. p.p 40p T03 Scope 3' tube. Price £37-50. p.p 50p. TE22 Audio Generator £17, p.p 40p 

» 

NEW 
MINIATURE 
LOW COST 
AMPLIFIER 

MODEL 4-300 
9 volt operated or mains unit optional transformer (MT98 70p). 1-lOmV adjustable sensitivity. P/P output for 3-8 ohms. Fitted voiume control and leads. Size x I •g"' x I". Thousands of uses—rakes magnetic, dynamic and crystal inputs direct. Output 300mW—- very high gain—built in rectifier circuit. 

PRICE £1.75 
p.p I5p Complete with FREE leaflet No. 8. 

STC TIME DELAY 
MODULE 

Ideal for experimen- ters, educational pro- jects as well as for practical uses. Delay adjustable 3-15 sees. Operates 9-12 volts. Heavy Duty Relay Contacts. Complete with suggested appli- cations sheet. Price £1 -75 Post Paid, 

GARRARD 
TAPE DECK 

Price £9.97 P.&P. 33d 3t Tape 300' and spool 40p 
n 

9 volt operated 2-speed tape deck fitted Record/Replay \ track and Erase/Bias Osc. Head. Com- plete with Oscillator/Pveeord head circuit. Unit size 9" X 6|" X i J' and 2Y' below motcp board. Takes up to 4" spools. Supplied Brand New. 

HENELEC SELF-POWERED PRE-AMPLIFSERS 

SLIM MODERN DESIGNS USING THE LATEST SILICON TRANSISTORS FET's and IC's, DSN SOCKETS, Etc. fitted. Self powered. 
PUSH-BUTTON SELECTION, d:20dB BASS AND TREBLE BOOST & CUT 
All inputs provided plus TAPE RECORD and REPLAY. 

Designed for use with PA25 and PASO Amplifiers GOLD AND SILVER FINISH, Mains operated. Supplied with ail plugs, etc.' ADJUSTABLE OUTPUT UP TO 1 VOLT. 
Vr FET9/4. Mono with built-in mic* mixer. Accepts any ceramic or crys- tal cartridge. Plus tuner, tape. etc. Price £12-50 p.p 20p. 
★ F5TI54 STEREO (illus.). Magnetic cart, input, tuner, tape, etc Beautiful stereo sound. Price £16-50 p.p 25p 
Also suitable for use with any £ower amplifier. Suggested types PA2S. PASO, MPAI2I3, MPA/2//5 

25 WATT AND SO WATT 
SILICON AMPLIFIERS 
look: at the specifications 
^ At full power 0.3% distortion. 
■ft At full power—!dB i !c/s to 40 kc/i. 

Response—IdB SI c/s te 100 kc/s. 
Rise time 1/i sec. 
Short circuit proof plus limiting cct. 

FREE LEAFLET No. 25 on request 
PA 25 10 transistor all silicon differentia! input 400mV sensitivity.^lS watts Rrrss into 8 ohms. Supplied with edge connector harness size 5* x 3' x 2'. 
PA 50 12 transistor version 50 watts Rms into 3 to 4 ohms. Size 5' x 3' x 4'. 
MU 442. Power supply or one or two PA 25 cr one PA 50 PA 25 £7»50; PA 50 £9-50„ MU 442 £6.00 P. & P. 20p each. 

SIMPLICITY TO MOUNT—EASY TO USE—DESIGNED FOR QUALITY, PERFORMANCE AND PRICE .... .. . . , ! AS SPECIPICD FOES MANY "PRACTICAL WIRSLeSS" 1570 AI! units no soldering—'just edge connectors and plugs projects 
Electronic Components 81 
Test Gear Centre ^ ' •i" 
356 EDGWARE ftOAb, 
LONDON, W.2. , 
Tel: 01-402 4736 

.High f idelity Safes & 
bernonstrations Centre 
354 EDGWARE ROAD, 
LONDON, W.2. 1 
Tel: 01-402 5854 

Electronic Organs. 
P A Hi D/$cothequg*Centrs 
309 EDGWARE'ROAD, 
LONDON, W.2. 
Tel: 01-723 6963 

-OPEN 9 a. m. to Spun, MONDAY TO-iSA TURD A Y 9 a. m. to 1 p m, THUHSDAYS 

Mai! Orders, Special Bargain 
Shop. Indersttial Safes 
303 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-723 1008/9 

OPEiy.ALL DAY SATURDAY 
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