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,QDCOLPN 
(hogs Trod. Mork) 

THE RELIABLE 

SOLDERING INSTRUMENT! 

SEND COUPON FOR LATESTLEAFLE7 

ADCOLA PRODUCTS LTD 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON SW4 

NAME 

ADDRESS 

9 

PW174 
L 

JACKSON 
the big name in PRECISION components 

MINIATURE TUNING CAPACITORS 

The Jackson '0" range 
contains six basic types of 
different air -dielectric 
tuning capacitors with a 

wide variation of capacities 
available in each type. In 
addition, there are optional 
extras such as concentric - 
spindle slow- motion drives, 
built -in trimmers and 
plastic covers. The 
maximum capacitance per 

TYPE "00" 

section ranges from 12, 18 or 24 pF for FM types to 420 
pF for AM types. 

* Type 00 miniature twin capacitor at 12/6 each * Type OFM two -gang for FM at 12/9 each * Type O two -gang for AM at 12/9 each 

Write for literature 

JACKSON BROS. (LONDON) LTD. (Dept. P.W.) 
KINGSWAY- WADDON, CROYDON, CR9 4DG 
Phone Croydon 2754 -5 (01 -688) Grams: Walfilco, Croydon 
U.S. Office: -M. SWEDGAL 
258 Broadway, New York. N.Y. 10007 

PHOTOELECTRIC KIT 
CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo - transistor, Latching Relay, 2 Transistors, Condensers, Resistors, Gain Control, 
Terminal Block, Elegant Case, Screws, etc. In tact everything you need to build a 
Steady -Light Photo -Switch /Counter /Burglar Alarm, etc. (Project N. 1) which can be 
modified for modulated -light operation. 

4 

12 

- -. 

PMOTOE1LEC7 OIL 

INVISIBLE 11(0.1.4 rre() 

/ `t pr 

INVISIBLE BEAM OPTICAL KIT 

LL 

.. PHOTOELECTRIC KIT 

39/6 
Postage and Pack. 2/6 (UK) 

Commonwealth: 
SURFACE MAIL 3/6 

AIR MAIL £1.0.0 
Australia, New Zealand 

S. Africa, Canada and U.S.A. 
Also Essential Data Circuits 

and Plans for Building 
10 Advanced Designs 

Everything needed (except plywood) for building: 1 Invisible -Beam Projector and 
1 Photocell Receiver (aa illustrated). Suitable for all Photoelectric Burglar Alarma, 
Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45- degree wooden blocks, Infra -red filter, projector 
lamp holder, building plans, performance data, etc. Price 19/6. Postage and Pack. 
1/6 (U K.). Commonwealth: Surface Mail 2 / -; Air Mail 8/ -. 
LONG RANGE INVISIBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, 
etc. Price 2918. Postage and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2/6; 
Air Mail 10/-. 

JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam. Relay -less, Steady -light Photo -Switch, Burglar Alarm, 
Door Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic 
Case, Resistors, Screws, etc. Full Size Plans, Instructions, Data Sheet "10 Advanced 
Photoelectric Designs ". 
Price 19/8. Postage and Pack. 1/6 (U.K.). Commonwealth 2/ -; Air Mail 4/ -. 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plans, etc. Every- 
thing (except plywood) to build 1 miniature invisible beam projector and photocell 
receiver for use with Junior Photoelectric Kit. 
Price 10/8. Post and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2/ -; Air Mail 4/ -. 

YORK ELECTRICS 
333 YORK ROAD, LONDON, S.W.11 

Send a S.A.E. for full details, a brief description and Photographs of all Kits and all 
52 Radio, Electronic and Photoelectric Projects Assembled. 

www.americanradiohistory.com

www.americanradiohistory.com


I 

LASKY'S PRICE 85/- Post 3/8 
I 

:i:. IE3r' s 
AMAZING VALUE AD -309K PICK -UP ARM 

This new AUDIO DEVELOPMENT precision counterbalanced pick -up arm -ready fitted with the outstanding AD -78K magnetic cartridge-offers a truly remarkable breakthrough in quality and value 
for the 111-Fl enthusiast. The arm is constructed of braes throughout, heavily chrome plated; uses needle and miniature ball race bearings; both coarse and fine balance adjustment is provided. The fixed head 
has standard lin. mounting centres and is finished in black enamel with chrome lifting handle. Tech. details: Overall length 285mm; needle to pivot length 223mm; offset angle 24 °; overhang 10mm. 
Requires single 'in. dia. mounting hole. Completely wired, with all fixing note and washers. Arm rest 
also supplied. 
BRIEF DETAILS OF AD -75K. Magnetic cartridges: 111gh compliance with etereo diamond LP stylus/ 
Output 5mV, frequency reop000e: 20- 20KHz, tracking weight .2 grammes. 

LASKY'S PRICE £9.19.6 Post 5/- 

FITTED WITH 
AD -76K CARTRIDGE 

.KK METER KITS ANOTHER LASKY'S EXCLUSIVE 
These two meter kits by TMK offer both the professional, electronics hobbyist and student 
the unique opportunity of building a really tiret -class precision multimeter at a worthwhile 
saving in coat. The impact resistant bakelite cabinets are supplied with the meter scale and 
movemo , mounted in position; the model 200 also has the rotary range selector in posi- 

MODEL 200 20,000 O.P.V. Multimeter. Fea- 
tures 24 measurement ranges with 

escale. 
Large 3 x 21n. meter. Full scale accuracy: DCV and 

nt: }2 %, ACV: ± 3%, resistance ±3 %. Special 0.8V DC 
range for translator circuit measurements. 

MODEL 5025 
50,000 O.P.V. 

FEATURING 57 
MEASUREMENT 

RANGES 
A highly rehab a natrument using an entirely 
new range selection mechanism which permits 
the use of a really large meter in a more compact 
cabinet. The range selected is clearly indicated 
on the actual meter tace facilitating Instant 
identification without taking your eyes from 
the meter. High speed rotary range selection 
knob; also features polarity reversal switch, 
shielded meter movement with overload pro- 
tection circuit; Special nA and mA measure- 
ment ranges. 

SPECIFICATION DOT: 0- 026 -2.6- 10.56- 200.1,00017 at 26K /OPV. 0.0122: 
1.25- 6.0 -26. 125 -000V at 6OK /OPV. ACV: 0- 3- 10.60. 260- 1,000V at 2.6K/OPV, 0 -1.5. 
6 -26. 126 -500V at 6K /OPV. DCuA: 0.26uA at 125mA: 0 -60uA at 260mA. DCmA: 
0.2.5.26.260mA at 126mV 0- 5.60 -600mA at 260mV, DC Amps: 0.SA at 126mV; 
0.10A at 260mV. Resistance: 0.10M /ohms (13, 86, 860, 8.6K and 86K /ohms at centre 
scale). Output: Capacitor (0.1aF, 400VW) In series with ACV ranges. Decibels. -20 to +81.6dB in 10 ranges. Operates on two 1.5V (U.7 type batteries). Black bake- 
Ste cabinet, else 55 x 85 s 21 in. Strong, resilient plastic handle. Complete with test leads. 

ALSO AVAILABLE READY BUILT AND TESTED 513.10.0. Poet 5/ -. 
LASKY'S PRICE £10.10.0 Post 5/- 

i q 
SP25 Mkil 

LASKY'S 

PRICE £11.19.6 
ADTOCHANGERS 
1026 leas cartridge .. 281.8 
1086 with 0CM21 mono cart- 

ridge. Stereo compat. 28.19.6 
8026TO with GCM21 a ono 

cartridge. Stereo compat. 87.19.8 
8L66 with ¡2008 stereo cartridge 111.19.8 
/L85 less cartridge .. .. 114.16.0 
EL76 lees cartridge .. .. 128.10.0 
111.95 less cartridge 236.0.0 
A70 Mk II less cartridge .. 518.19.6 
AT 60 Mk II .. .. 218.6.0 
BAR 0A47 (ese cartridge .. 26.9.8 
SINGLE PLAYERS 
AP76 with AD.88K magnetic 

cartridge .. .. 
AP76 less cartridge . . 

SRP22 Mains model less cart- 

8ßP82 Battery model less 
cartridge .. 

TRANSCRIPTION DECKS 

881.10.0 
218.10.0 

116.12.10 

27.12.3 

228.10.0 
GARRARD BASES 
WBl 28.6.11; WB4 Mk II 15.8.11; WH5 

25.8.11. 
CLEARVIEW PERSPEX COVERS: 
SPO1 18.6.0; SPC4 RK Il 24.6.8. 
Postage on all above 55. 

Lion. The highest quality components and 1% tolerance resistors are used throughout 
Both offer professional standards of accuracy. Supplied complete In every detail with lull 
constructional, circuit and operating instructions. 

SPECIFICATION 0-8-30-120-800.1200V 
0-0.8-8-30-120-600-1200V /K C. ACV OK OPV S D 

Current: 0- 0.08- 6- 60- 600mA. Resistance: 0.10K- 100K- 1M -10M ohme (58.680.55K -58K at 
mid- scale). Capacitance: 0. 002 -0.20? (AC 8V range). Decibels -20 to +83dB. Output: 0.06uí blocking capacitor. Uses two 1.6V (U.7 type) batteries. Black batelite cabinet -Size 
2) x 35 x 111n. Complete with test leads. 

DEfl5HE BOARD airs 
NEW EXPERIMENTAL 
AND EDUCATIONAL CIRCUIT 
SYSTEM 
The DENSHI BOARD system enables 
the young experimenter and elec- 
tronics hobbyist to produce a wide 
range of transistor circuits of increas- 
ing sophistication- without soldering 
or the use of any tools at all! Basically 
the system comprise. a slotted circuit 
board into which plug -In components 
and bridge pieces a're set to produce up 
to 30 different circuits. The com- 
ponents are incapsuiated in trams- 
parent plastic blocks bearing the THESE ARE JUST A FEW OF THE appropriate circuit symbol and value 

CIRCUITS YOU CAN BUILD IN thus enabling even the complete 
novice to visually grasp the funda- MINUTES: 
mentais of circuitry after only a few VARIOUS RADIO RECEIVERS, AMP - 
moments study. In addition each LIFIERS, MORSE CODE PRACTICE 
DENSE! BOARD KIT comes tom- DEVICE, CONTINUITY TESTER, 
plate with an SO page manual of SIGNAL INJECTOR, SIGNAL TRACER, 
ti saits and data. WIRELESS MICROPHONE ETC., ETC. 
DENSHI BOARD KIT SR- 1Ae.mprfse: 
Base board; tuner block; 4 resistors; choke coil; transformer; 28A transistor for RF; 2 diodes; 3 capacitors; battery block; morne key; antenna lead; crystal earphone; various bridge and connecting pieces and 80 page manual. This kit permits the building of 16 
basic circuits. 
l'est 3/6 

I LASKY'S PRICE £4.19.6 Post 3/8 I 

DENSHI BOARD KIT SR -2A ae SR-1A Ma sell. Ms following additional para; 
28B translator for AP; 2 resistors; 1 capacitor; crystal microphone; teat probes; electrode 
additional connecting pieces; 9V battery. This kit permits the building of 80 basic circuits 

LASKY'S PRICE £7.2.6 Post2/6 

1 
I GET YOUR LASKY'S AUDIO- TRONICS PICTORIAL 

16 colour page catalogue in large 16 x !lin. format packed with 1,000's of Items I 
from our vast stocks. HI -Pi, Radio, Electronics, Test Equipment, Components 
etc., etc. I 
S end 11- for post only and inclusion on our regular mailing lied (5/- overseas) Lasly's Ra el. o Liwn4 t- oesukt 

H:i,,I; y Aud en Centres 

42 -45 TOTTENHAM CT. RD., LONDON, W.1 
Open all day. 9 d.tn. --6 p m. Monday to Saturday 

118 EDGWARE ROAD, LONDON, W.2 Tel.: 01- 723.9789 
Open all day Saturday. early closing 1 p ro. Thursday 

B,anches Q 
207 EDGWARE ROAD, LONDON, W.2 Tel 01.723 3271 

33 TOTTENHAM CT. RD., LONDON, W.1 Tel 01 -636 2605 
Open all day. 9 a.m. -6 p.m. Monday to Saturday 

152/3 FLEET STREET, LONDON, E.C.4 Tel 01 -353 2833 
Open all day Thursday, early closing 1 p.m. Saturday 

Tel : 01 -580 2573 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1 

6 1 itt le 
e.b 

Tel.: 01 -790 4821 
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the 
19b9 

INTERNATIONAL 

audio 
Mg festival 

Photo -Cine 

FAIRS 
OCTOBER 

16 -22 

370 

Hear and compare the world's finest sound 

producing equipment for the home. The top 

loudspeakers, amplifiers, tape- recorders, 

pick -ups, tapes and accessories have been 

brought together under one roof to give you 

a superb Festival of Sound and Sight. 

Both newcomer and expert ... everyone 

who takes pleasure in using and listening 

to Hi -Fi equipment of the Highest 

Standard must visit this International 

Audio Fair. 

Lovers of music of all types, if they 

are true to their enthusiasm, can hear 

for themselves, how exactly and 

faithfully their favourite passage 

can be played back to them. 

Admission 4/- 

OLYMPIA 
10 a.m. -9 p.m. 

Not Sunday London W14 

17ín.- £11.10.0 TWO -YEAR GUARANTEE 
19in. SLIMLINE 
SOBELL -24 Gns. EX- RENTAL TELEVISIONS 

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

17 " -19" -21 " -23," 
WIDE RANGE OF MODELS ` ),. 

SIZES AND PRICES 
DEMONSTRATIONS DAILY ( ' 

TWO -YEAR GUARANTEED 
REGUNNED TUBES 

70° and 90° 74in. -6916, 171n. -89/8, 211n.- 
9918. 110" 17in., 19in. and 211n. -99/6. 
23 (not bonded) -11916. Exchanged bowls. 
Carr. 10/6. 

COCKTAIL /STEREOGRAM CABINET 19 gns. 
Polished walnut veneer with elegant 
glass fronted cocktail compartment, 

_._..- --- ----'" - 

_. 
padded. Position for two 101n. ellip- 
tical speakers. Record storage 

_ space. Height 351in., width 52 11n., 

- depth 141in. Legs 1 gn. extra. 
,. iniselmmsiselmeo 

Speakers 616: 2--75 D. 21 "-350. 
, P. 6 P. 2/6. Acos Mica. 35/- Stand- 

ard: Stick Mic. 2 gns. P. & P. 3/6. 
ñ Asstd. Condensers: 101- for 50. 

P. a. P. 7/6. Asstd. Resistors: 10 /- 
.. for 50. P.6 P. 4/6. Asstd. Controls: 

,. 10 /- for 25. P. & P. 7/6. Transistors: 
Mullard matched output lilt 9/- 

4- 008113-2 OC81's. P. & P. FREE. 

Ferrite Rods 3/6: 6 ", ex r complete with LW /MW Coils. P. & P. FREE. 

TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 9} "x61 -x31" 
P. & P. 4,6. Similar cases In plastic 7/6. 
RECORD PLAYER CABINETS 49/6. Cloth covered, size 161" x 141" x 8 ". Takes 
any modern autochanger. P. & P. 7/6. 

SINGLE PLAYER CABINETS 19/6. P. & P.7 /6. 
STRIP LIGHT TUBES 3/9 each. 11" (284 mm.) 230/240 volts, 30 watts. Ideal 
for cocktail cabinets, illuminating pictures, diffused lighting etc. 6 for £1. 

P.4, P. free. 

DUKE & CO. (LONDON) LTD. 
621/3 Romford Road, London, E12 Tel. 01 -478 6001/2/3 

Lasly's 
NEW SCOOP 

THE 
ASTRAD ORION 

THE WORLD'S 
SMALLEST 

6 TRANSISTOR 
TWO WAVEBAND 
RADIO RECEIVER 

FROM RUSSIA 

Made to the highest Russian space -age standard -this remarkable 
micro -size set measures only 1 1111 x 13/ 10 x 5 5/ 16in. yet it contains 
6 transistors and other components combined in a photo etched circuit, 
only } x tin; tuning capacitor, ferrite rod (or core) aerial, battery, 
wave band selection, switch etc. Output to a high impedance, crystal 
earpiece, giving ample volume (automatically adjusted) and clear 
tone. Brief tech. spec. Waveband coverage -Medium wave 525 to 
1605kc/s, Long wave 150kc /s to 408ke /s. Sensitivity: 35mV max. 
Selectivity -IOdB (at 30kc /s de- tuning). Power consumption 4mA 
max. Power source: I x 1.4V Mercury battery (Mallory type RM625 
or equivalent). 
The Orion is supplied fully built and tested complete with battery, 
left and right fitting earphone supports and attractive black and ivory 
plastic presentation /carrying case (matching the Orion). Never 
miss your favourite music, sport, news -the Orion is an ideal gift for 
all, providing a constant source of enjoyment without disturbing others. 
Lasky's price 39/6 Post 2/ -. 
Extra battery (rechargeable type) available. 

"NOTE: The battery we supply with the Orion is a rechargeable type. 
Charger units will shortly be available enabling you 'o recharge 
the battery from AC Mains 220/240V supply. Price 19/6--- -post free 
if ordered now with radio -otherwise 2/ -. If you purchase your 
charger now we will forward as soon as stocks arrive. 

LASKY'S RADIO LTD., 3 -15 Cavell St., London E.1 

See our other advert for list of London branches 
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PREMIER RADIO ~TOTTENU CrO RT pp 

23,TOTTENHAM COURT ROAD, LONDON, W.1 TeI:01 -636 3451 DOIMMiON 1 I- 
SPECIAL OFFER OF 

SHURE 
STEREO CARTRIDGES 

Look at our special prices! 
MID List £8.10.6. Premier Price 66.19.6 
3144-5 List £14.9.1. Premier Price 611.11.0 
M44C List £12.19.5. Premier Price 610.10.0 
3144E List £17.8.4. Premier Price 213.19.6 
MI558 List £20.15.1. Premier Price 116.19.6 
3175-6 List 117.8.4. Premier Price 113.19.6 
3175E List £25.18.10. Premier Price 681.0.0 

Post and Packing 1/6 each 

"NOVA" TRANSISTOR STEREO AMPLIFIER 
A superb etereo am- 
plifier offering every 
facility for the hi -fi 
enthusiast. Output 
10 watts per channel. 
Frequency response 
40- 20,000 Hz ±3dB. 
Inputs for radio, P.U. 
Ceramic, P.U. Mag- 
netic Tape, Separate 
bau and treble controls, Volume and Balance 
controls Mono /Stereo Switch. Also features 
headphone socket and tape output. Teak case 
with attractive illuminated front panel. Size 
141 SI x 54ia. A.C. 200/250V. 

WONDERFUL VALUE 
T 

ONLY 25 G ns. of 

PICK -UP CARTRIDGES 
AT MONEY SAVING PRICES! 

GOLDRING 0800 (Stereo) 69.19.8 
SONOTONE 9TAHC /D (Stereo) 62.15.0 
ACOS OP91/18C (Mono compatible) 11.13.5 
ACOS GP93 -1 (Stereo) 12. 8.7 
AC08 (1P94 (Stereo) 12.14.8 
B B R X3M (Mono compatible) £1.18.5 
B S R X311 (Mono compatibles 61.18.5 
RONETTE 105 (Stereo) 61.15.0 
RONETTE 106 (Stereo) 61.16.0 
All complete with mounting brackets and in- 
structions. Poet and Packing 1/6 each. 

The Premier Stereo System consists of an all transistor stereo amplifier. Garrard Model 2025 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 5.¡ x 30n. high (Amplifier available separately if required £14.19.6. Carr. 7/6.) 

WIDE RANGE OF Hl -FI STEREO 
EQUIPMENT ON DEMONSTRATION 

All leading makes available including Rogen, Armstrong, 
Dulcl, Wharfedale, Ooodmans, Goldring, Shure, etc. etc. 

E.M.I. 13 x Sin. 
HI -FI SPEAKERS 
Fitted two 21111. tweeter. and 
crossover network. Impedance 3 
and 15 ohms. Handling capacity 
10 watts. Brand new. 99/8, p. &p. 
7/6. 
Also available without tweeters 
49/8, p. & p. 7/6. 

TEAK FINISHED CABINET 
Sise 179 x 10 x 71 Ideal for 
above speakers 85.10.0, P. & P. 
10 / -. 

HI -FI STEREO 
HEADPHONES 

Designed to the highest 
possible standard. Fitted 
24" speaker units with 
soft padded ear muffs. 
Adjustable headband. 
8 ohm Impedance. Com- 
plete with Ott. lead and 
stereo jack plug. 

59/6 5 ¡ -& P. 

MONO HEADPHONES 2000 ohm 14/8 P. & P. 2/6. 
STEREO STETHOSCOPE SET Low imp. 25 / -P. & P.2 / -. 
MONO STETHOSCOPE SET Low Imp. 10 /6 P. & P. 2/ -. 

VERITAS V149 MIXER 
Battery operated 4- channel audio mixer providing four 
separate inputs. Sloe 6 x 3 x 21n. suitable for crystal micro 
phone, low impedance micro- 
phone with transformer, 
radio, tape, etc. Max. input 
1.5v. Max. output 2.5v. Gain 
6 dB. Standard jack plug 
socket inputs, phonoplugs 
output. Attractive teak 
wood grain finish case. 

VERITAS V313 TAPE HEAD DEFLUXER 
A must for all tape were! Tape 
heads become permanently 
magnetized with constant use; 
this leads to background mice 

that is perfect recordings. Simply 
applied to recording head the V313 
leaves head tree of magnetism. Cleans 34 / 6 P. & P. 
any tape head in seconds. 1 /6. 

SPECIAL PURCHASE 
RECO "EXPLORER" CAR RADIO 

Frustrated Export Order! A truly dependable and selective 
car radio giving world -wide reception. 8 transistor. 12v. 
Poe or Neg earth operation. 9 wavebands -MW 185- 
570 metres and 8 S.W. bande 3.2 Mc/e -17.9 Me /e (90, 60, 
49, 41, 31, 25, 19, 18 Metre Bands). Size 21n. high x lin. 
wide x 5 j in. deep. Original price 135. OUR PRICE Si GINS. 
P. & P. 7/6. (Suitable Philipe Speaker, baffle and brackets 
£2.11.9. P. & P. 5/ -.) 

"VERITONE" RECORDING TAPE 
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG 
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. 

TENBILISED 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- attractively boxed 

LPS 
TTS 
DT3 
BPS 

LP6 
DT5 

8' 250' 
8' 450' 
Si' 800' 
5' 800' 
5' 900' 
b' 1200' 

P.V.C. 516 

POLYESTER 7/8 
POLYESTER 11/8 
P.V.C. S/6 

LPG 

DT8 
TT8 
SP7 

5f' 1200' P.V C. 12/8 
51" 1800' POLYESTER 22/8 
51" 2400' POLYESTER 37/8 
7' 1200' P.V C 12 /8 

P.V.C. 10/- DT7 7' 2400' POLYESTER 25/- 
POLYESTER 15 /- TT7 7' 3800' POLYESTER 501- 

TAPE SPOOLS 3' 1/ -. 5', 61', 7" 1/9. TAPE CASES 5', 7' SIS. 
Poet and Packing 3' 1/ -, 5', sr 1 /6, 7' 2/. (3 reels and over Post Free). 

MULTI TESTERS 
MODEL D14. A really versatile l stru- 
ment that makes a handy pocket size 
tool. Measures AC or DC voltage in three 
ranges of 0-15- 150 -1000 volts. Resistance 
0- 100,000 ohms. Current 0 -150 mA D.C. 
Sise only: 3I' x 24' a 10' Complete with 
battery, test leads and 49 /C P. 8 P. 
instructions. Vu 2/6. 

POCKET SIZE MODEL. With wide - 
angle, jewelled meter movement, ceramic 
long -lite, low -loss switching, tough impact 
resisting case. Sensitivity 20,000 ohms/ 
volt D.C. 10,000 ohms /volt A.C. 
19 Ranges: 0- 5- 25.50- 250 -500.2500 volts 
DC. 0-10.50- 100 -500.1000 volts AC. 
0- 50µA -25 mA -250 mA DC. 0.6000 ohma- 
6 megohms, 1012 (af -0001 mfd1 mid -20 to +22dB. Complete battery, test 

In net cÉ ructions. E4.19.6 3 /6& 
P. 

TWO STATION 
TRANSISTOR 
INTERCOMS. 
Complete with battery 
and 50ft. connecting 
wire. Compact aine, two 
way call system. Ideal for 
home, office, factory, etc. 

65/- P. & P. 

FOUR STATION INTERCOM. Muter unit and 3 slaves. 
Ideal for office and home. Complete with battery and 
connecting wire 17.19.8. P & P. 5/6. 

"PREMIER" 
TAPE CASSETTES 

C60 (Groin.) 7/6 
C90 (92,) 12/6 
C120 (120) 17/6 
P. & P. 1/ -. 

CASSETTE 
HEAD 
CLEANER 
Removes unwanted deposits 
from delicate tape heads. 
Fits all cassette recorders. 
1.1/61_&P. 
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a complete stereo 
system for only 28 gns! 

Integrated Transistor 
Stereo Amplifier 
The Duetto is a good 
quality amplifier, attractively 
styled and finished. It gives 
superb reproduction previously 
associated with amplifiers 
costing far more. 
Specification: R.M.S. power output: 3 
watts per channel into 10 ohms speakers. 
Input Sensitivity. Suitable for medium or 
high output crystal cartridges and tuners. 
Crosstalk better than 30dB at 1 Kc /s. 
Controls: 4- position selector switch (2 
pos. mono and 2 pos. stereo) 
dual ganged volume control. 
Tone Control: Treble lift and cut. Separate 
on /off switch. 
A preset balance control. 

4 Gns. 
t 7/6 p & P 

The new Duo general purpose 
2 -way speaker system is 

beautifully finished in polished 
teak veneer, with matching 

vynair grille. It is ideal for wall 
or shelf mounting either 
upright or horizontally. 

Type 1 Specification: Impedance 10 ohms. 
It incorporates Goodmans high flux 

6" x 4" speaker and 21" tweeter. Teak finish. 
12" x 6$" x 51", 4 gns each, p & p 7/6. 

Type 2as Type 1. Size 171 "x101. "x61. ". 
Incorporating Elac 101' x 61 ", 10,000 

lines & 21" tweeter. 3 ohms impedance. 

5 gns p Et p 7/6 

Garrard Changers from £7.19,6 p Et p 7/6 
Cover Et Teak finish Plinth £4.15.0 p Et p 7/6 

82Gns. +7/6pEtp 
Controls: Selector switch Tape speed equalisation switch (31 and 71 I.p.s.). Volume. 
Treble. Bass. 2 position scratch filter and 2 position rumble filter. 

Specification: Sensitivities for 10 watt output at 1 KHz. Tape head: 3mV (at 31 i.ps.) 
Mag. P.U.: 2mV. Car. P.U.: aOmV. Radio: 100mV. Aux.: 100mV. Tape /Rec. output: 
100mV. Equalisation for each input is correct to within ± 2dB (R.I.A.A.) from 20Hz 

to 20KHz. Tone control range: Base ± 13dB at 60 Hz. Treble ± 14dB at 15KHz. Total 

distortion: (for 10 watt output) <1.5%,. Signal nose: < -60dB. A.C. mains 200 -250v. 

Built and Tested. Size 1211n. long, 4 1In. deep, 211n. high. Teak finished case. 

SPECIAL OFFER ! 

eJ1rco 132 Gns. +7 /6pEtp 
Integrated High Fidelity Transistor Stereo Amplifier 
Specification -Output: 10 watts per channel into 3 to 4 ohms speakers 
(20 watts monaural). Input: 6 position rotary selector switch (3 pos. 

mono and 3 pos. stereo), P.U., Tuner, Tape and Tape Rec. Out. Sensi- 
tivities: All inputs 100mV into 1.8M ohm. Frequency Response: 40Hz- 
20KHz±2dB. Tone Controls: Separate bass and treble controls; treble, 
13dB loft and cut (at 15KHz); Bass, 15dB lift and 25dB cut (at 60Hz). 
Volume Controls: Separate for each channel. AC Mains Input: 200 -240v. 
50 -60Hz. Size, 121" x 6" x 2;" in teak finished case. Built and tested. 

Complete stereo system comprising BALFOUR 4 -speed autoplayer with stereo 
head, 2 duo speaker systems, size 12ín. x 61in. x Slin. Plinth (less cover) and the 
DUETTO stereo amplifier. All above items 

19 gns. plus 201-p &p 
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THE DORSET 
(600mW Output) 
7- transistor fully tunable M.W. -L.W. auperhet 
portable -with baby alarm facility. Bet of parte. 
The latest modufieed and pre -alignment techniques 
makes this Simple to build. Sizes: 12 x 8 a 3in. 
MAINS POWER PACK KIT: 9/6 EXTRA. 

PRICE 5 GNS. + 7/6 p. Et p. CIRCUIT 2/6 FREE WITH PARTS. 

THE ELEGANT SEVEN MK III 
(350mW Output) 
7- transistor fully tunable M.W. - 
L.W. portable. Set of parte. Com- 
plete with all components, including 
ready etched and drilled printed 
circuit board -back printed for 
foolproof construction. 
MAINS POWER PACK KIT:9 /6 extra. 

Price £4.9.6 plue 7/6 p. & p. 

Circuit 2/6 FREE WITH PARTS. 

(1g N A 0000 

X101 

EXTRACTOR FAN 27/6 
plus 7/6 p.p. 
AC mains 230/250v. complete with pull switch. 
Size 6 x 6 x 4Mn. 

10W SOLID -STATE HI -FI AMP 
WITH INTEGRAL PRE -AMP 

Specifications: Poncer Output (into 3 ohms speaker) 10 
watts. Sensitivity (for rated output): lmV into 3K ohms (0.33 
mieroamp). Total Distortion at 1KHs. at 6 watts 0.35 %, at rated 
output 1.5 %. Frequency Response: Mince 3dB points 20He 
and 40KHz. Speaker: 3 -4 ohm. (3 -16 ohms may be used).Supply 
voltage: 24V d.c. at 800mA (6 -24V may be need). 
Control assembly: Including resistors and capacitor.. 
1. Volume: PRICE 6/ -. 
2. Treble: PRICE SI -. 
8. Comprehensive bees and treble: PRICE 10/ -. 
The above 8 item, can be purchased for eue with the X101. 
Power Supplies for the X101: 
P101 M (for mono) 85/- plu. 4/6 p. & p. P101 S (for etereo) 42/6 plus 4/6 p. & p. 

Price 69/6 
plue 2/6 p. & p. 

CAR TRANSISTOR IGNITION SYSTEM 
(by famous manufacturer) 

For 6 volt or 12 volt positive earth systems. Comprising: special high 
voltage working hermetically sealed silicon transistor mounted in finned 
heat -sink, high output ignition coil, ballast resistor and hardwear (screws, 
washers etc.). PRICE £4.19.6. (post and packing 5/- extra). 

50 WATT AMPLIFIER A.C. MAINS 200 -250V 
to extremely reliable general purpose 
valve amplifier. Its rugged construction 
et space age styling and design makes 

by far the beat value for money. 

TECHNICAL SPECIFICATIONS 
:1 electronically mixed channels, with '2 
inputs per channel, enables the me of 6 
separate instruments at the same time. 
The volume controls for each channel 
are located directly above the corres- 

Pri ce 27 g ns AND INPUT IMPEDANC ES. Channels 
C l 

Plus 20/- p & p. 2 4mV at 470K. These 2 channels (4 
Inputs) are suitable for microphone o 

guitare. Channels 3 & 4 300 mV at 1m. Suitable for most high output Instruments (gram 
tuner, oran etc.). Input eenoitivity relative to 10w output. TONE CONTROLS ARE 
COMMON TO ALL INPUTS. Bue Boost +12dB at 60 Hz /e. Bue Cat -13dB at 60 Hz /s. 
Treble Boost + 11dB at 1.5 KHz /s. Treble Oat -12dB at 15 KHz /e. With base and treble 
controle central - 3dB points are 30 HO and 20 KHz /s. POWER OUTPUT. For speech 
and music 50 watts roe. 100 watts peak. For sustained music 46 watts rms. 90 watts peak. 
For aine wave 38.6 watts roe. Nearly 80 watts peak. Total distortion at rated output 
3.2% at 1KHz /e. Total distortion at 20 watts 0.15% at IKHs /s. Output to match into 8 or 
15 Mime speaker system. NEGATIVE FEED BACK 20dB at 1KHz)e. SIGNAL TO NOISE 
RATIO 60dB. MAINS VOLTAGES. Adjustable from 200 -250v. A.C. 50 -60 Hz /e. A pro- 
tective tective fuse Is baited at the rear of unit. Output impedance 3, 8 and 15 ohms. 

THE RELIANT 
SOLID STATE GENERAL PURPOSE AMPLIFIER 

SPECIFICATIONS 
Output -10 watts Output Impedance -3 to 4 ohms 
inputs -1. -Stu mie 10mV Tone Controls- Treble control range ± 12dB at 10KH2 

2. -gram /radio 260mV Base control range ± 19dB at 100H2 
Frequency Reeponoe -(with tone controle central) Minus 3dB pointa are 20H2 and SORES. 
Signal to Noie.. Ratio- better than -60dB. Transistors -4 silicon Planar type and 8 
Germanium type. Mains input- -220 -250V. A.C. Blue of chassie -105'x 45' x 25'. 
A.C. Maine, 200-250V. For we with Std. or L.P. recorde, muelcal instruments, all makes of 
pick -ups and mikes. Separate bare and treble lilt control. Two innate with control for gram. 
and mike. Built and tooted. 8' x 6' speaker to salt price 14/6 plue 1/6 P. & P. Crystal mike 
to suit 12/6 plus 1/6 P. & P. 
Reliant Mark I. 54 gns. plus 7/8 p. & p. 
As above lees teak case. 
Reliant Mark II. 6A- gns. plus 7/8 p. & p. 
In teak finished case. 

CYLDON 
2 TRANSISTOR 
U.H.F. TUNER 

Brand new. Complete with 
circuit diagram. 

£2.10.0 plus 1/- p. Et p. 

THREE -IN -ONE HI -FI 
10 WATT SPEAKER 

A complete Loud Speaker system on one 
frame, combining three matched ceramic 
magnet speakers with a low lose cross 
over network. Peak handling power 
10 watts. Impedance 16 ohms. Flux 
density 11,000 gauss. Resonance 40- 
60 c /e. Frequency range 50c /e to 20kc /e. 
Sloe 135 x 8t /,a x 4i inches. By famous 
manufacturer. List Price 27. Our price 
74/6 plus 5/- P. & P. 
Similar speaker to the above without 
tweeter. In 3 and 16 ohms 44/6 plus 
5/- P. & P. 

RECORD PLAYER SNIP A.C. MAINS 240V 

The "Princess' 4 -speed automatic record changer 
and player engineered with the utmost precision for 
beauty, long life, and trouble free service. Will take 
up to ten records which may be mixed 7' to 10' or 
12'. Patent stylus brush cleans stylus after each 
playing and at shut off, the pick -up locks itself into 
its recess, a most useful feature with portable equip- 
ment -other features Include pick -up height adjust- 
ment and stylus pressure adjustment. This truly is 
fine instrument which you can purchase this month 
at only 2.6.19X) complete with cartridge and ready to play Poet and insurance 7/6 extra. 

POCKET MULTI -METER 
Stse 3i a 21 a lib. Meter sloe 29 x 1tln. Sensitivity 1000 
O.P.V. on both A.C. and D.C. volts. 0-15, 0 -150, 0 -1000 
D.C. current 0- 150mA. Resistance 0- 100kO. Complete 
with test prods, battery and full imatraction., 42/6. P. & P. 
3/6. FREE GIFT for limited period only. 90 watt Electric 
Soldering Iron value 16/- to every purchaser of the Pocket 
Multi- Meter. 

B.S.R. TD -2 TAPE DECK 
takes Slin. spools, fitted with B.S.R. 
} Track Heads. Size 134in. long by 8lin. 
wide. £6 19s. 6d. plus 7/6 p.p. 

MOTEK 
3 Speed 2 track Tape Deck complete 

with heads, takes 7in. spool. 
Incorporating 3 motors. 

A.C. mains, 240 volts, listed at 
01.0.0. 

Our Price £9.19.6, plus 10/- P. & P. 

(fools not despatched outside U.K. Terms C.W.O. All enquiries B.A.E. 

RADIO &TVCOMPONENTS (ACTON) LIMITED 
All orders by post to our Acton address 

21c High Street, Acton, London, W.3. and also at 323 Edgware Road, London, W.2. 
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WEYRAD 
COILS ft TRANSFORMERS FOR CONSTRUCTORS 

Special versions of our P50 Series are now available for AF117 or 0C45 Transistors. They can be used in the standard 
superhet circuit with slight changes in component values. 

Oscillator Coil P50 /1AC (For 0C45) P50 /1AC (For AF117) 5/4 
1st I.F. Transformer P50 /2CC (For 0C45) P51/1 (For AF117) 5/7 
2nd I.F. Transformer P50 /2CC (For 0C45) P51/2 (For AF117) 5/7 
3rd I.F. Transformer P50 /3CC (For 0C45) P50 /3V (For AF117) 6/- 

Rod Aerial RA2W 12/6 
Driver Transformer LFDT4 /1 9/6 
Output Transformer OPT1 10/6 
Printed Circuit PCA1 9/6 

I.F. TRANSFORMERS FOR "PRACTICAL WIRELESS" CIRCUITS 
Components for several receivers are available, including the following for the "Clubman ". 

T41 /1 E 1st I.F. Transformer 7/6 
T41/2E 2nd I.F. Transformer 7/6 
T41/3T 3rd F.F. Transformer 10/6 
T41/3T B.F.O. Coil 10/6 

Details of these and our other components are given in an illustrated folder which will be supplied on request 

with 4d. postage please. 

WEYRAD (ELECTRONICS) LIMITED 
SCHOOL STREET, WEYMOUTH, DORSET 

AUDIO EFFECTS 
5 SHAW LANE, HALIFAX 

Buy with confidence and pet results. Refund if not 
delighted. 

RHYTHM GENERATOR. 29 silicon transistors and 
119 diodes. Fingertip selection of seven instruments in 
nine basic rhythms in any sequence. Self contained in 
an attractive case 14 x 13 x 7 }in. Retails at over £74. 
Our Price Only EN.9.8 plus 10/6 p.p. & Ins. S.A.E. for 
Illustrated leaflet. 

REVERBERATION AMPLIFIER. Self contained 
transistorised battery operated. An entirely different 
approach to sound reproduction. Normally sound 
reproduction from a single source has a flat one dimen- 
sional effect. With this, proper sound delay through 
reverberation, tones, are created with a truly third 
dimension for concert hall originality. Two controls 
adjust volume and reverberation. Simply plug micro- 
phone, guitar etc., In and the output Into your amplifier. 
Supplied In a beautiful walnut cabinet 7} x 3 x 4 1In. 
£10.4.0, P.p. 6 ins. 6 / -. 

POWER CONTROLLER. Power at your finger tips. 
Not just half wave control but full wove. One variable 
control gives zero to full power. Uses latest 15 amp 
3kW trlec and special triggering device. Complete with 
box, power socket etc. Ideal for flood -lights, fires, 
motors, etc. In kit form £9.9.9. Reedy built E9.4.9 plus 
5/6 D.P. 

VOX SWITCH KIT. This sound operated switch Is 
ideal for mobile TX work, tape recorder switching, etc., 
etc. You speak, It switches. High & med imp. Inputs. 
AF take off point. Drives your 12 volt relay. 42/9, p.p. 2/6. 

METRONOME KIT. Variable beat. Listen whilst you 
play and keep In the groove. Easy to build, pocket size 
with personal mini earphone. 25/-, pp 2/6. 

MORSE OSCILLATOR KIT. PC board, transistors, 
(high stab. components, battery carrier, ear piece 
Adj. tone. Just attach your key. Drives phones or 
speaker. 18/9, P.P. 2 / -. 
Free lists with every order. For lists only send 1/- P.O. 
deductable from first order). 
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MA/HOUN/r8fOI all types of 
TRANSISTOR EQUIPMENT 
The Ideal, economical and safe way of running Tran- 
sistor Radios, Record Players, Tape Recorders, Ampll- 
fers etc. from A.C. Mains. All unite are completely 
isolated from mains by double wound transformer 
ensuring 100° %, safety. 

PLUS -3 
MAINS UNIT 
Provldes three separate - 

switched output voltages 
6v., 7 }v. and 9v. DC. at- 
tractive case with indica- 
tor light, mains lead 
output socket, plug and lead. 57/6 P 6 P. 2/8 Size 4} x 3} x 21 In. 
(Extra lead with DIN plug for Cassette Recorders 7/e) 

POWER PLUS 
MAINS UNIT 
for Cassette Tape Recor- 
ders using 7 1v. Complete 
with DIN plug for recorder 
power socket. Can also be 
supplied for a 6 -volt out- 
put complete with suit- 
able plug. (Please stete 

C make, model and voltage 45/- P. & P. 2/6 required.) 
Also available -Unit to run your Cassette Recorder 
from 12v. Car Battery 32/9. P. 6 P. 2/6. 
MAINS UNIT for FI -CORD 202A 
TAPE RECORDER P. 6 P. 5 / -. £4.1 5.0 

MAJOR POWER PLUS 
MAINS UNITS 
For single outputs, 6v, 9v, 12v, 16e, 39/9. 
For two separate outputs, 4 }v + 4 1/v, 

5a+ 6v., 9v + 9v. 42/9. P. & P. 2/6 per 
unit. (Please state outputs reqed). 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 31 Oliver Road, London, E.17 

Learn at home... 
First Class Radio 
and TV Coy'ses 

Pet 

Cal`C/ 

After brief, intensely interesting study - 
undertaken at home in your spare time - 
YOU can secure a recognised qualifi- 
cation or extend your knowledge of 
Radio and TV. Let us show you how. 
FREE GUIDE 
The New Free Guide contains 120 pages 
of information of the greatest import- 
ance to both the amateur and the 
man employed in the radio industry. 
Chambers College provides first rate 
postal courses for Radio Amateurs' 
Exam., R.T.E.B. Servicing Cert., C. S C. 
Telecoms., A.M.I.E.R.E. Guide also 
gives details of range of certificate 
courses in Radio /TV Servicing, Elec- 
tronics and other branches of engineer- 
ing, together with particulars of our 
remarkable terms of 
'Satisfaction or Refund of Fee' 
Write now for your copy of this valuable 
publication. It may well prove to be the 
turning point in your career. 
Founded 1885 -Over 150,000 successes 
CHAMBERS COLLEGE 
(Incorp. National Inst. of Engineering) 
(Dept.IOSF) 148 Holborn, London, E.C.1. 
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LINDAIR OPTRONICS LTD 
See our vast range of 

Electronic Components 
and Accessories at our en- 
larged Component Centre 

25 Tottenham Court Road 

MAINS KEYNECTOR 
SAVES TIME- SAFELY/ 

One main. " Keynector" instantly and 
safely connecte electrical appliances to 
mains supply without the use of a plug. 
A number of appliancea may be used 
simultaneously up to the full 13 amp rating 
of this device. A red light glows when 
"live". The "Keynector" is fused and 
has its own robust switch which is 
interlocked to prevent connections 
when "live". Invaluable to handpmn., 
ervieemen, demonstrators etc. 

39/6 p.& P. 3/ -. 

VHF AIRCRAFT BAND 
CONVERTOR. 
When placed within lin. 
of a MW band radio full 
coverage of VHF Air - 
craftBand 108.135 Mc/s. 
can be obtained. All 
ttranalstor, 9v battery 
operation. Fully tunable 
183m. x 7 section tele 
scopie aerial. Sloe 4 x 21 u 
x ihin. 79/8. P. R P. 3/8. 

MODEL MAKER'S MOTOR 
No. 15RN. Voltage 115v. 
Current 400mA. Torque. 

12g -cm. Body else 
11' long x j' dia. 
Shaft s /rs' long x 
t /re' dia. Ideal for 
;mall models and 
toys. 6/8 each. 

P. R P. 1/3. 8 for 15/ -. P. & P. 2/8. 

DE -LU%E STEREO 
HEADPHONES 

With soft rubber 
earpleces.Impedance 

8 -18 ohms. Frequency 
response 23- 13,000cps. 
With lead and stereo 
Plug. 
Only 59/8. P. A P.3/6. 

NEW STEREO /MONO 
HEADPHONES 
BDH -7. Soft rubber 
earpieces with elide 
switch for mono/ 
stereo listening and 
Ind. vol. controls. 
Impedance 8 -18 ohm 
Freq. response 25- 
15,000 cps. Withlend 
and atereo plug. 
48.8.0. P. A P. 3 /6. 

SINCLAIR IC-10 INTEGRATED CIRCUIT 

10 watt Amplifier. Sise only 1 x 0.4 x 0.21n. 
A true hl -fi amplifier complete with manual 
giving detall, of a wide range of applica- 
tions and Instructions. Guaranteed 5 years. 
ONLY 59/8, P. & P. 1/8. 

L 

HI -TONE RECORDING TAPE 
BRITISH MADE. TOP QUALITY 

J1001 3' Long Play PVC 225ft. 5/8 
J1002 9' Triple Play Poly 600ft. 10 /8 
11003 5' Long Play PVC 900ft. 10 /- 
J1004 5' Double Play Poly 1200ft. 15/- 
.71006 51' Long Play PVC 1200ft. 12/8 ¡ 1006 65' Double Play Poly 1800ft. 22/8 
11007 7' Standard Play PVC 1200ft. 12/6 ¡ 1008 7' Long Play PVC 1800ft. 17/8 
11009 7' Double Play Poly 2400ft. 25/- 
11010 7' Triple Play Poly 3600ft. 60/- 

P. & P. 1/2. 
P. & P. 1/2. 
P. & P. 1/8. 
P. R P. 1/8. 
P. & P. 2/-. 
P. & P. 2/-. 
P. & P. 2/8. 
P. & P. 2/8. 
P. A P. 2/6. 
P. & P. 2/8. 

Vlali our Brand New HI -FI 
Demonstration Room, Tape, 

Record Bar and Scientific Show of 
Microscopes, Binoculars, 

Telescopes and Watches at 
18 Tottenham Court Road 

TT0.01001 MULTITESTER in leather case. 
20,000 opv. AC volts 
10, 50, 260, 1,000v. 
DC volts 5 -25, 126, 
600, 2000v. D.C. Cor- 
rent 0.60µA 0 -260mA 
Resietaace Ó.60K, 0 -8 
Megohm. Decibels -20 
to +22dB. Sise of 
meter 40 o 95 x lin. 
85/ -. P. & P. 9/8. 

TRANSFORMERS 
AUTO WOUND TRANSFORMERS 
All Winding Voltage Ratines and Tapping 0. 115 -200 -220 -240v except MT118- 
0- 115 -910 -240v. 
MT113 20W Size 21 x x lain. Wgt Ilos Price 12/6 P&P 2/6 
MT84 70W Sloe 21 x 24 o 2 11n. Wgt l lb 14os Price 21/9 P&P 4/6 
MT4 100W Siae 33 x 21 x 9in. Wgt alb Price 88 /- P&P 8/- 
MT66 200W Site 3} x 43 x 41o. Wgt 4 lb Price 39/8 P&P 0/- 
MT68 300W Sise 4 x 4 x 31in. Wgt 6 Ib 7 os Price 59/4 P&P 9/- 
MT110 400W Si. 41 x 41 x 410. Wgt 11 Ib Price 86/- P&P 10/- 
MT87 500W /Mac 51 x 4 x 411n. Wgt 12 lb Boa Price 89/- P&P 10/6 
MT83 760W Sine 43 x 64 x 511n. Wgt 13 lb 4oa Price 96/7 P8 10/6 
MT84 1000W Sise 44 x 01 x 51in. Wgt 16 Ib Price 142 /2 Carr. es. 
MT93 1600W Site 56 /1e x 61 x 6315.. Wgt 281b 9os Price 170 /8 Carr. es. 
MT94 1750W Sise 6s / 81 x 8115.. Wgt 311b Price 195/- Carr. es. 
MT96 2000W Sloe 7 x é1 x 84ín. Wgt 40 lb Price 211/8 Carr. ex. 
MT73 3000W Sloe 8j x 71 x 81 Wgt 45 lb Bos Price 800 /- Carr. es. 

LOW VOLTAGE 12 VOLT RANGE 
Primary 900 -260v- Secondary 12v 
MT111 0.6 Amp Sise 3 x 23 x lfin. Wgt 12o. Price 16/8 
MT71 2 Amp Sias 21 x 21 x 23ín. Wgt 1 lb Price 19/- 
MT8S 4 Amp /1ze 3} x 21 x 211n. Wgt 2lb 4oa Price 28/- 
51T70 8 Amp Size 4 x 3 x 311n. Wgt 3 l 12oz Price 59/- 
MT72 10 Amp Sise 8} x 45 x 4ln. Wgt 81b 9oz Price 91/- 
MT106 20 Amp She 4f x 41 x 41n. Wgt 11 Ib 13oz Price 95/- 
MT187 80 Amp Sise 53 x 41 x 411n. Wgt 18 lb 12os Price 180/ - 
LOW VOLTAGE 24 VOLT RANGE 
Primary 200 /250v. Secondary 24v 
MT68 1 Amp Sise 21 x 21 x 2 }In. Wgt 1 lb los Price 28/9 
MT114 3 Amp Blue 21 x 3 x Sin. Wgt Sib boa Price 38/- 
Mill 6 Amp Size 4 x 31 x 31in. Wgt S lb 120. Price 58/10 
T17 8 Amp Sise 41 x 31 x 41o. Wgt 7 lb 8oa Price 72/7 
MT116 10 Amp Bite 41 x 45 x 41n. Wgt 11 lb 13oz Price 96/- 

P&P 2/8 
P&P 9/9 
PAP 8/- 
PAP 8/- 
P&P 9/- 
P&P 9/- 
P&P 13/6 

P&P 4/6 
PAP 8/- 
PAP 8/- 
PAP 9/- 
P&P 11/- 

LOW VOLTAGE 30 VOLT RANGE 
Primer, 200/260, Secondary Tapped 12 -15-20 -24-20 
MT112 0.5 Amp Sise 34 x 2'+ /t. x Wgt 1 lb 4oa Price 17/4 P&P 8/9 

MT79 1 Amp Sise 21 xr25 x 21in. Wgt 21b Price 23/ P&P 6/- 
MT20 3 Amp Sise 4 x 3} x 9 }W. Wgt 4lb 8oz Price 48/2 P&P 6/- 
MT61 6 Amp Si. 41 x 33 x 41st. Wgt 6 lb 8oa Price 80/9 P&P 9/- 
MT88 8 Amp Sise 55 x 31 x 41in. Wgt 9 lb 8oa Price 92/4 P&P 11/- 
MT89 10 Amp Sise 51 x 4 x 41in. Wgt 12 lb loo Price 103/8 P&P 11/- 

LOW VOLTAGE 50 VOLT RANGE 
Primary 800 -250v SECONDARY TAPPED 19 -25-22 -4040v 
MT102 0.5 Amp SI. 21 x 21 x2 }in. Wgt 1 lb líos Price 21/3 
MT104 2 Amp Sise 4 x 35 x 311n. Wgt 5 Ib Price 45/8 
MT106 4 Amp Sise 41 x 4} x 4ln. Wgt 91b 4oa Price 77/- 
MT118 8 Amp Sise 53 x 53 x 411n. Wgt 18 lb goa Price 182/ - 
MT119 10 Amp Sise 81 x 41 x 8 11n. Wgt 19 lb 130. Price 165/- 

P&P 8/- 
PAP 8/- 
P&P 91- 
P&P 18/8 
PAP 16/8 

LOW VOLTAGE 60 VOLT RANGE 
Primary 200/260,. Secondery Tapped 24 -80-40 -48-40 
MT124 0.5 Amp Slae 31 x 21 x 2110. Wgt Sib dos Price 24/- PAP E/- 
MT127 2 Amp Sise 4 x 31 x 911o. Wgt 5 lb 6os Price 62/10 P&P 6/- 
MT123 4 Amp Sise 41 x 91 x 44in. Wgt 10 lb Bos Price 99/- P&P 11/- 
MT122 10 Amp Sise 81 x 6 x OlIa. Wgt 23 lb los Price 162/- Carr. ex. 

MAINS H.T. RANGE Sise PrleePRP, 
MT1AT 260- 0 -250v SOMA 8.3v 3.6A 5/8.3v lA 91 x 3 x 91st. 08/- 9/- 
MT8AT 250 -0-250v 100MA 11.3v ß6A 518.3v lA 4 x 33 x 351n. 88 /5 0/- 
MT110 260 -0-250v 120MA 8.3v 3.5A 6 /83v lA 4 x 4 x 3 0n. 44/9 6/- 
MT11AT 300 -0-300v 100MÁ 8.3v 8.5A 6 /6.3v lA 4 x 95 x 31in. 87/9 6/- 
MT12AT 300 -0-300v 120MA 8.3v 4A 516.3v lA 4 x 3f x 31in. 48/8 9/- 
MT33AT 300 -0-300v 150MA ß.3v 4A 6/6.3v lA 4 x 4 x 331n. 59/4 9/- 
MT2AT 350 -0-350v 80MA 6.3v 3.5A 6 /6v lA 4 x 31 x 81 in. 88/8 6/- 
MT'7 360 -0-360v 100MA 6.3v 95A 5/8.3v lA 4 x 31 x 911o. 42/4 0/- 
MT8 360-0-350 120MA 8.3v 3.5A 5/8.3v lA 4 x 31 x 311n. 50/- 6/- 
BATTERY CHARGER TYPES 
Primary Voltage 200 -250v. Secondary 8-12v. 
M77 1 Amp Si. 21 x 21 x 28 in. Wgt 1 Ib 8oa Price 16/- 
MT45 1.5 Amp Size 2f x 21 x 211n. Wgt 11b 9o. Price 21/9 
MT46 2 Amp Sise 31 x 21 x 211n. Wgt 2 lb 4oa Price 96/4 
MT47 3 Amp Sise 4 x 9 x 9fin. Wgt alb 8oa Price 88/4 
MT6 4 Amp Size 4 x 21 x 8 }In. Wgt 9lb llon Price 98/- 
MT78 6 Amp Sise 4 x 39 x 31in. Wgt S lb 4o. Price 42/- 
MT88 8 Amp Sl.e 4 x 31 x 3jin. Wgt 5 l 12oz Price 48/- 
MT48 7 Amp Size 4 x 4 x 3115.. Wgt 8 lb Price 56/7 
MT148 8 Amp 81se 3j x 4 x 4in. Wgt 81b 4os Price 75/- 
MT49 9 Amp Sise 41 x 31 x lin. Wgt 7 lb 8oa Price 99/- 
MT147 10 Amp Sise 41 x 39 x lin. Wgt 91b 8oa Price 106/ - 
MT50 12.5 Amp Size 51 x 41 x 41in. Wgt lllb 14e. Price 125/ - 
Amperages are D.C. with nominal selenium bridge rectifier. 
MAINS ISOLATING RANGE ALSO AVAILABLE 

P&P 4/6 
PAP 4/6 
PaP 8/- 
P&P e/- 
P&P e/- 
P&P e/- 
PAP 8/- 
PAP 9/- 
P&P 9/- 
P&P 9/- 
P&P 9/- 
PAP 11/- 

MIRA 82D MULTI - 
TESTER 20,000 o.p.v. 
DC voltage: ó- 26- 60 -250- 
600-2.6K (20,000 ohms per 
volt). AC Voltage: 10 -60- 
100- 500.1000 volte (10,000 
ohms per volt). DC Cur- 
rent: 0- 601)..A, 0.2.5mA, 0- 
250mA. Resistance: 
0-6Mg (300 ohm and 30K 
at centre scale.) Capacitance: lOpf. to 001 
mid, 00310 to 1µt. Decibels: -20 to 
+22dB. Sise 43 x 33 x lin. Complete with 
case 77/ -. P. R P. 3 /6. 
S-Dec BREAD 
BOARD 

British Made 
Solderlees breadboard panels, for fast re- 
liable composant connections. 
Single Deb. One 8 -DeC with Control 
Panel, Jig and Accessorie. for solderless 
connections to controls, etc., with booklet 
"Projects on S -DeC" giving construction 
details for a variety of circuits. 29/8. 
P. R P. 2/8. 
4 -DeC KIT. Four S -De> with two Control 
Panels, Jige and Acce,oriea and the book- 
let "Projects on 8 -DeC" all contained lo a 
strong attractive plastie case. Ideal for the 
professional user. 66.17.8. P. R P. 3/8. 

r;AF,rW\F2D DECK:-; 

SRP22 leas cartridge 66. 9.8 
1025 Stereo /Mono with cart. 88.19.0 
2026 Stereo/Mono with cart. 67.19.8 
800013 Stereo/Mono with cart. 69.19.8 
3000D Stereo /Mono with cart. 810.19.8 
SP26 lees cartridge 611.19.8 
SP28 with Decca Derain cart 617. 4.8 
51.65 less cartridge 111.19.8 
81,06 with Decca Derain cart 617.4.6 
BLAS less cartridge 214.9.6 
Covers for above 82.19.8 
Bases for above 22.10.0 
AP76 less cartridge 218.18.0 
SL70 less cartridge 188.7.0 
OL95 less cartridge 688.19.8 
Bases for above 84.19.8 
SPECIAL OFFERI 
SP25 less cart., with base 118. 2.8 
P. R P. Decks 12/8, Cover 4/8, Base 4/8. 
P. A P. Deck /Cover/Bae 17/ -. 

MINIATURE SOLDERING IRON 

British made and designed for um with 
transistor circuitry but Ideal for many 
other use.. AC 240v. 18 watt. Length 
7e 4s1n., lin. slide on bit. Price 82/8 
P. R P. 2/ -. 

LINDAIR OPTRONICS LTD 
18, 25 & 53 TOTTENHAM COURT ROAD, LONDON W.1. 

Telephone: 01-580 2255 4532 7679 
Shops open 9 -6 pm. Monday to Saturday. Thursday until 7 pal. 
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R.S.C. SENSATIONAL HIGH FIDELITY STEREO 'PACKAGE' OFFERS 
80 WATT OUTPUT 

* Goldring Transcription Turntable on Plinth 
* Shure or Goldring Magnetic Pick -up Cartridge 
* Super 30 Amplifier In veneered housing 
* Pair of Stanton Loudspeaker Units 
Special total price. Four fully wired 86 Gns. units ready to "plug -1n ". Carr. 30/ , 
TERMS AVAILABLE ALL PACKAGE OFFERS 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy 
construction. Latest high efficiency 
ceramic magnets. Treated Cone sur- 
round giving low fundamental reso- 
nance. "D" indicates Tweeter Cone 
providing extended frequency range 
40- 15,000 c.p.s. Impedance 3 or 15 
ohms. Please state choice. Excep- 
tional performance at low cost. 

Prices include carriage. HF100D 10' I5W£5.15.0 
HF510L S' 10W 57/9 HERO i2' 15W 79/9 
HF801D 8' 8W 59/9 HF12OD I2' 15W 89/9 
HF811D 8' 10W 4 gns. 11F126 12' 15W£5. 5.0 
HF102D 10' 10W 85/- IIFI26D 12' 15W65.15.0 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak or Afrormosia ve- 
neer. Acoustically lined or filled woollen damping. 
Ported where appropriate, credit terms available 

DORCHESTER Size 16 x 11 x gin. Appr. 

Fiittteed Hig45-15,000 x 

c.p.s. Rating 
13 x 8in. Dua1£8 

watts. 

Cone spkr. Imp. 3 or 15 ohms 
STANWAYII size 2oxlOix91in Rating 
10 watts. Incorporating Fane 13x81n. 
speaker with rubber cone surround and 
11.000 line magnet. High flux tweeter. 
Handsome Scandinavian design cabi- 

net Range 35- 20,000 c.p.s. Impedance 16 Gns. 15 ohms. Gives smooth realistic sound 
output. Inc. Carr. 
GLOUCESTER Size 25 x 16 x loin. 12in. High flux 
12,000 line speaker. Cross -over unit and Tweeter. 
Rating 10 watts. Frequency range 1 2 I Gns. 40- 20,000 c.p.a. Impedance 15 ohms. 2 
E2 EQUIPMENT CABINET 
Size 17' wide 141' deep 11i' high. 
Cut for TA12. Super 15, Super 30 
and other amplifiers. 'Roll over 
transp. plastic cover. Satin Teak 
or Afrormosia veneer 8 Gns. finish. Inc. carr. 

Matching as recommended for optimum per - 30 WATT OUTPUT 
formance. Send for coloured brochure showing * Garrard SP25 Mk II Turntable on Plinth other money saving offers. * Goldring CSSO Ceramic P.U. Cartridge 

* Super 30 amplifier in 
veneered housing 

* Pair Stanway Speaker Units 
Four fully wired units ready to 
plug -in" Special total price 76 GDS. 30 

. 
/r 

1s WATT OUTPUT 
* Garrard SP25 Mk II 4 sp player unit on plinth * Goldring CS90 Ceramic P.U. Cartridge 

EXTREMELY ATTRACTIVE PLINTHS * TA12 Amplifier in veneered housing El 
GNS. * Pair of Dorchester Loudspeaker J finished in Teak or Afrormosia veneer. Transparent Units. Special total price. Carr. 25/- 

10 W HIGH FIDELITY AMPLIFIERS Or Den.£l plastic "roll over" cover. 
Oand 9monthly 

amp and Main Amp. Matched RECORD PLAYING UNITS LINEAR LIO Separate Pre- 
1 O 

payments £5.11.0. (Total 
NS .I 259.19.0.) Transparent 

Money saving units. Ready to to Magnetic P.U. To clear 
G plastic cover 3 gns. extra. 

`` plug into Amplifier or 
Tape Recorder. Con- 

sisting of Garrard SP25 Mk II 
(with heavy turntable) fitted 
Goldring CS90 high compli- 
ance eramic Stereo /Mono 
cartridge with diamond sty- 
lus. Mounted on Plinth. Inc. 
transp. plastic cover. 22Gns. Inc. Carr. 

RP3 GGooldring 
above but with 

Transcription unit and CS90 
Cartridge. Supplied with 
transp. plastic cover. 28Gns. 

Inc. Carr. 

R-S C TA1213 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 re- 
corder, 'Mike' etc. * 3 separate 
switched input sockets on each chan- 
nel * Separate Bass and Treble con- 
trols * Slide Switch for mono use * Speaker Output 3-15 ohms * For 
200 -250v A.C. mains * Frequency 
Response 30- 20,000 c.p.s. -2dB * Harmonic Distortion 0 3% at 1000 
c.p.s. Hum and Noise -70dB * Sensitivities (1) 300mV (2) SmV (3) 
100mV (4) 2mV Output rating I.H.F.M. * Handsome brushed silver 

R.S.C. PLINTHS finish Facia and Knobs. Complete kit of parts with full 'i Carr. for wiring diagrams & instructions. Factory built with 12 12 7/9 Record mth gntee 18 GNS or Deposit £5.2.6 and 9 mthly 2 GNS. Playing pymts 31/6 (Total 219.6.0) Or in Teak or Afrormosia veneer hous- units. ing 191 Gns. Dep. £5.10.6 and 9 mthly pymts 39/ -. (Total 223.1.6). 
ññish /1 AUDIOTRINE HI -FI SPEAKER SYSTEMS 
cut for Consisting of matched 12in. 15,000 linel5 watt 15 ohm 
Garrard 1 / high quality speaker. cross -over unit and tweeter. 599. Smooth response and extended frequency range en- 

sure surprisingly realistic reproduction. £5.1.9 3000. AT6. AT60. SP25 etc., - Or Senior 15 watt Inc. HF 126 etc. Available with transp. 15,000 line Speaker £8.15.0 Carr. 8/6 Carr. 5/9 plastic cover. Inc. 
Carr. 6 Gns. HI -F1 SPEAKER ENCLOSURES Teak or Afrormosia veneer 
Cover sold separately at finish. Modern design. Acoustically lined. 
3 Gns. Limited number of Prices Inc. carr. 
covers slightly damaged but JE8 Size 16 x 11 x gin. Pressurised. Gives £4.10.0 repaired by makers. 39/9 pleasing results with any lin. Hi -Fi 'speaker. 

SES For optimum performance with any 81n. £5.10.0 
Hi -Fi 'speaker. Size 22 x 15 x gin. Ported. 
9E10 For outstanding results SE12 For exclnt prfmnce with 12in Hi- 

Size24x15 Oin.Ptd.fS15. 9 Fl 
25 x 16 x 1Ólín,eeter.fóÌ 

5.0 

R.S.C. TFM1 SOLID STATE VHF /FM RADIO TUNER 
* High -sensitivity * 200 -250v. A.C. Mains opera- 
tion. * Sharp A.M. Rejection. * Drift -free recep- 
tion. * Output ample for any amplifier (approx. 
500 m.v.). * Simple alignment instructions. * Out - 
put available for feeding tuning meter. * Output 
for feeding Stereo Multiplexer. * Tuner head 

Or factory built `' "- using silicon Planar Transistors. * Designed 
i 1164 gns. Or in Teak for standard 80 ohm co -axial input. Visually matching our Super 15 and 

finished cabinet as 30 amplifiers and of the same high standard of performance and reliability. 
illustrated 191 gns. The pre -wired tuning head facilitates speed and simplicity of construction. 
Terms: Deposit £5 Printed circuitry. Only high grade transistors and components used. A 
and 9 monthly pay - quality product at considerably less than the cost of comparable units. 
ments £2. Total £23. Stereo version. all parts 20 gns. Inc. carr. Assembled 229 gns. inc. carr. 

MOTOR BOARDS cut for 
GarrardTurntablesand 12/9 I INTEREST CHAR many other units. Price 
R.S.C. TA6 6 Watt HIGH FIDELITY SOLID 

STATE AMPLIFIER -, 200 -250v. AC mains operated 
" °' Frequency Response 30- 

\ ®fr) 20,000 c.p.a. -2dB. Harmonic ®, 
,., Distortion 0.3% at 1.000 c.p.a. 

Separate Bass and Treble 
'lift' and 'cut' controls. 3 input sockets for Mike, 
Gram, Radio orTape .Inputselectorawitch.Outputfor 
3-15 ohm spkrs. Max. sensitivity SmV. Output rating 
I.H.F.M. Fully enclosed enamelled case, 91 x 21 x 51ín. 
Attractive brushed silver finish facia plate 101 x 31ín. 
and matching knobs. Complete kit of parts with full 
wiring diagrams and instructions. £6.19.9 Carr. 7/6 
Or factory built with 12 months guarantee. £8.09.9 

GES REFUNDED on Credit 
Sales settled in 3 months. 

Total cost of parts 
with detailed wiring 
diagrams & instruc- 
tions. 
Inc. 14 Gns. Carr. 

R. S.C. SuPiER /S1'Y/F/AMPUF/ER SOLID STATE 
CONSTRUCTION 

FULLY TRANSISTORISED 200/250v. A.C. Mains. SPECIFICATIONS COMPARABLE MARKII DU AL CHANNEL VERSION OF THE SUPER 
OUTPUT 10 Watts R.M.S. per chan. cont. into 16 ohms. WITH UNITS COSTING 15 Employing Twin Printed Circuits. High quality 

15 Watts R.M.S. per chan. cont. into 3-4 ohms. CONSIDERABLY MORE Ganged Pots. Matched Components. CROSS TALK: 
TRANSISTORS. 9 current types of high quality by -52dB at 1.000 c.p.a 

R.SC. SUPER 30STERE0,41MPLhF/ER 

leading manufacturers. 
5 POSITION INPUT SELECTOR SWITCH 
EQUALISATION to Standard R.I.A.A. and C.C.I.R. 
Characteristics for Gram and Tape Heads. 
FULL TAPE MONITORING FACILITIES. 
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or 
Ceramic P.U. 400 mV. Microphone 4.5 mV. Tape Head 
2.5 mV. Radio /Aux or Ceramic P.U. 110 mV. 
FREQUENCY RESPONSE: ±2dB 20- 23,000 c.p.s. 
TREBLE CONTROL : + 15dB to -14dB at 10 Kc /s. NEG FEEDBACK : 52313. 
BASS CONTROL: +17dB to -15dB at 50 c /s. HUM LEVEL: -75dB. 
HARMONIC DISTORTION at 10 Watts 1,000 c.p.a. 0.2 %. 
Complete Kit of parts with full constructional details and 1L 2 Gns. point to point wiring diagrams. Carr. 12/6 
Supplied factory built 151 Gns. Carr. 12/6. Terms: Deposit 4 Gns. and 9 
monthly payments 31/1 (Total £18.3.9). Or in Teak or Afrormosia veneer 
housing as illustrated. 19 Gns. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND 
SUPPLIED BY LEADING MANUFACTURERS. 

BRADFORD 10 North Parade. (Half -day Wed.) Tel. 25349 

BLACKPOOL (Agent) 0. e, C. Electronics, 227 Church Street 

BIRMINGHAM 3o 
/31satio e021236.1279(HalfdayW d1í) 

DERBY 26 Os maston Rd. The Spot (Half -day Wed.) Te1.41381 

DARLINGTON 18 Prlestgate (Halt -day Wed.) Tel. 88043 

EDINBURGH 133 Leith St. (Halt -day Wed.) Tel. Waverley 5788 

GLASGOW 326 Argyle St. (Half -day Tues.) Tel. CITy 4158 

HULL 91 Paragon Street. (Half -day Thursday) Tel. 20505 

CONTROL : 5 position Input Selector. Bass Control. Treble 
Control. Volume Control. Balance Control. Stereo /Mono 
Switch. Tape Monitor Switch. Mains Switch. INPUT 
SOCKETS (Matched Pairs). (1) P.U. (2) Tape Amp. (3) Radio/ 
Aux. (4) MSc. or R/P Head. Operation of the Input Selector 
Switch assures appropriate equalisation. Rigid 18 s.w.g. 
Chassis. Size approx. 12ín. wide, 31n. high and Bin. deep. Neon 
Panel Attractive 

e 

Facia Plate and Spun Silver 
for Ganging 

THESEUNITStAR EMMINENTLY SUITABLE FOR USE WITH 
ANY MAKE OF PICK -UP OR MICROPHONE (Crystal, Ceramic 
Magnetic, Moving Coil, Ribbon). CURRENTLY AVAILABLE 
SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED BY 
USING WITH FIRST RATE ANCILLARY 2 Gns. EQUIPMENT. All required parts, point to point wiring 
diagrams and detailed instructions. Carr. 15/- 
Unit factory built 28 Gns. or deposit£7.5.0 and 9 monthly payments 58/3. (Total 232.18.3). Or in veneered housing 31 Gns. Carr. 15 /- or Deposit 
27.3.6 and 9 monthly paymts 841- (Total £35.19.8). Send S.A.E. for leaflet. 

RSC 
HI -FI CENTRES LTD. 

MAIL ORDERS TO: 102 
Henconner Lane, Bramley, 
Leeds 13. No C.O.D. under 
£1. Terms C.W.O. or C.O.D. 
Postage 4/6 extra under E2. 
5/9 extra under £5. Trade 
supplied. S.A.E. with enquiries 
please. Open all day Bats. 

Mail Orders must not be sent to 

32 High Street. (Half -day Thurs.) Tel. 56420 LEICESTER 
5 -7 County(Mecca)Arcade, Brlggate (Halt -dayWed) Tel 28252 LEEDS 

73 Dale St. (Hall -day Wed.) Tel. CENtrel 3573 LIVERPOOL 
238 Edgware Road,W2 (Half -day Thurs.) Tel. PAD 1829 LONDON 

60A Oldham Street (Half -day Wed.) MANCHESTER Tel. CENtral 2778 

108 Newport Rd (Half -day Wed) Tel. 470913 M I D D LES B R O U G H 
41 Blackett Street (Opp. Fenwicks Store) NEWCASTLE UPON 

(Half -day Wed.) Tel. 21489 TYNE 

shops 
13 Exchange Street (Castle Market Bldga.) SHEFFIELD (Half day Thursday) Tel. 20718 

376 

www.americanradiohistory.com

www.americanradiohistory.com


THE 'YORK' HIGH FIDELITY 3 SPEAKER SYSTEM 
* Moderate size, only 25 x 14 x 101n. Complete Kit gas Gns. * Response 30- 20,000 ap.s. Impedance 15 ohms. 
* Performance comparable with units costing Carr. 12/8 
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 51n. high flux middle range 'speaker. (4) High 
efficiency tweeter. (5) Woollen acoustic damping material. (6) 
Teak veneered cabinet. (7) Circuit and full instructions. Terms: 
Dep. 05.10,6 and 9 monthly payments 39/- (Total £23.1.0). 

DEMONSTRATIONS AT ALL BRANCHES 

R.S.C. A10 30 WATT ULTRA LINEAR HI -FI 
AMPLIFIER Highly sensitive. Push -Pull 

high output, with Pre -amp./ 
Tone Control Stages. Performance figures of 
factory built units : Hum level -70dB. Frequency 
response ±3dB30- 20,000c /s.Sectiionally wound out- 

put 8 All hgCr,8components. 
Valy es EF8EF86. ECB, 807, GZ34. 
Separate Bass and Treble Controls. Sensiti- 
vity 36 mV. Suitable for high impedance 
microphones, Crystal or Ceramic P.U's. De- 
signed for Clubs, Schools, Theatres, Dance 

Halls or Outdoor Functions etc. For use with Electronic Organ, Guitar, 
String Bass, etc. Gram, Radio or Tape. Reserve L.T. and H.T. for Radio 
Tuner. Two inputs with associated volume controls so that two separate 
inputs such as Gram and "Mike" can be mixed. 200 -250v. 50c /s A.C. mains. 
For 3 and 15 ohm speakers. Complete kit of parts with point-to- 
point 1 5 Gns. wiring diagrams and instructions. Carr. 
Twin -handled perforated cover 27/8. Supplied factory built with EL34 out - 
put valves. 12 months' guarantee for 18 Ens. TERMS: Deposit 08.3.0 and 
9 monthly payments of 34/- (Total 021.9.0). Send S.A.E. for leaflet. 

R.S.C. All HIGH FIDELITY 12 -14 WATT AMPLIFIER 
PUSH -PULL ULTRA LINEAR OUTPUT 
"BUILT-IN" TONE CONTROL PRE -AMP. 
Two input sockets with associated controls 
allowing mixing of "mike" and gram, etc, etc. 
Hugh sensitivity., 5 valves -ECC83 (2), EL84 (2), 
EZ81. High quality sectionally wound output 
transformer. IND. BASS AND TREBLE CON- 
TROLS. Frequency response ±3dB 30- 20,000 c /s. 
Hum level -80dß. SENSITIVITY 40 millivolts. 1- 
For Crystal or Ceramic Pus. High Impedance 

"mikes ". For Musical Instruments such as String Bass, Electronic Guitars 
etc. Size approx. 12 x 9 x Tin. For AC mains 200 -250v. 50 cps Gns. Output for 3 and 15 ohm spkrs. SAE for leaflet. Complete kit. 
Full instructions and point -to -point wiring diagrams. Carr 11/8 (or factory 
built 121 gns.) Twin handled metal cover 27/6. TERMS ON ASSEMBLED 
UNITS. Deposit 99/6 and 9 monthly payments of 23/- (Total £15.6.6) 
RSC AliT TRANSIS- 
TORISED VERSION of 
above complete k.t 9 Gns 

(Assembled 13 Gns) 
R.S.C. BASS- REGENT 

50 WATT AMPLIFIER 
An exception- 
ally powerful 
high quality 
all -purpose 
unit for lead, 
rhythm, bau 
guitar, vocal- 
ists, gram, 
radio, tape. 

Peak 0/P rating. 
*.Two extra heavy duty 
12m. Loudspeakers. 
* Four Jack inputs and 
two Volume Controls for 
simultaneous use of up to 
four pick -ups or "mikes". 
Bass and Treble controls. 
55 Gns. Carr. 301- or 

dep. 013.4.9 
and 9 monthly payments of 
05.11.9. (Total 80i gas.). 
Send S.A.E. for leaflet. 
G100100 watt peak output 
with Pr. speaker columns 
and a Bass Unit (Six 12' 
and Two 15' Spin's). 991 gns 
R.S.C. BATTERY /MAINS 

CONVERSION UNITS 
Type BMI 
An all -dry 
battery eli- minator. 
Size 51x42x 
2in.approx. 

Completely replaces bat- 
taries supplying 1-5v. and 
90v. where A.C. mains 200/ 
250v. Soc /s Is available. 
Complete kit with diagram 
49/11 or assembled 59/11. 
SELENIUM 

f 

F.W. 
RECTIFIERS (Bridged) 
All 6 /12v. D.C. output. Max. 
A.C. input 18v. la. 4/3. 
2a. (3/11. 3a. 9/9. 4a. 12/9. 
6a. 15/9. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg- 
nated. Primaries 200 -250v. 50o /s. Screened 
MIDGET CLAMPED TYPE 28 x 22 x lita. 
250v., BOmA, 6.3v. 2a. 15/11 
250- 0- 210v., 60mA 6.3v. 2a. 18/11 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -250v. 60mA, 6.3v. 25., 5.1.6.3v. 2a. 28/9 
250- 0 -250v. 100mA, 6.3v. 4a., 0- 6 -e -3v. la 37/0 
300- 0 -300v. 100mA, 6.3v. 4a., 0.6 -6.3v. 35 37/9 
300.0.300v. 130mA, t -8v. 4a., c.t., 6.3v. la. 

For Mallard 610 Amplifier 45/9 
350- 0 -350v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a 87/9 
350-0-350v. 150mA, 6.3v. 4a., 0-5-6.3v. 3a 47/9 
425.0.425v. 200mA, 8.3v. 4a., c.t., 6v. 3a. 75/- 
425- 0 -435v. 200mA, 6.3v. 4a .,13.3v. 3a., 6v. 3a. 79/11 
450.5.460v. 250mA, 6.3v. 45., c.t., 5v. la. 98/6 
TOP SHROUDED DROP -THROUGH TYPE 
8s0.0.250v. 70mA, 6.3v. 2a., 0.5.6.3v. 2a. 23/9 
250- 0 -250v. 100mA, 8.3v. 3.5a 25/9 
250.0.250v. 100mA, 6-3v. 2a, 6.8v. la. 26/9 
350-0-330v. 80mA, 6/3v. 2a., 0- 5 -8.3v. 2a. 27/9 
250.0.250v. 100mA, 6.3v. 4a., 0.5 -6.3v. 3a 37/9 
800- 0 -300v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a 87/9 
300.0.300v. 130mA, 6.3v. 4a., 0- 6.6.3v. Is. 

Suitable for Mollard 510 Amplifier 44/9 
350- O.350v. 100mA, 6.3v. 4a., 0- 5 -8.3v. 35 87/9 
850- 0 -350v. 150rA, 6.3v. 4a., 0- 5 -6.3v. la 45/11 
FILAMENT or TRANSISTOR POWER PACK Types 
6-3v. 1.6a. 7/9; 8.3v. 25. 8/9; 8.3v. Sa. 10 /9; 6.3v. 
Ba. 2l/9; 12v. la. 8 /9; 12v. Sa. or 24v. 1.5a. 21/9; 
0.9.18v. 15a. 17/9; 0- 12.21.42v. 2a. 29/9. 
CHARGER TEANBPp9NERS 0.9.15v. 15a. 14/11; 
lia. 17/9; Se. 19 /11; r... 28/9; Bs. 27/9; 8a. 88/9. 
AUTO (Step OP /step DOWN) TRANSFORMERS 
0. 110 /120v. 200 -230 -250v 50 -80 watts 15/9 
160 watts, 29/11; 250 watts 49/9; 500 watt., 99/9 
OUTPUT TRANSFORMERS 
Standard Pentode 6,0000 or 7,0000 to 30 .. 8/9 
Push -Pull 8 watt) E1,84 to 30 or 150 12 /9 
Push -Pottle watts OVO ECL86 to 3, 5, 8 or 150 22/9 
Posh -Pull ELM to 3 or 150 10 -12 watts 21/9 
Pub-Pull Ultra Linear for Mollard 510, etc. 39/9 
Push -Pull 15.18 wette, sectionally wound 61,6, 

KT66, etc., for 3 or 150 35/9 
Push -Pull 20 watt high quality sectionally 
wound ELM, 81,6, KT66 etc. to 3 or 160 59/9 
SMOOTHING CHOKES 
160mA, 7 -10H, 2500 12/9; 100mA, ion, 2000 10/9; 
80mA, 10H, 350(1 8/9; 60mA, 101i, 4000 4/11. 

WIM6/12V CAR BATTERY CHARGERS 
Complete kit of parts with Ammeter and Circuit. 
Both models with variable charge rate selector. 

4 am p 49/9 6 am p 69/9 
All types 200 -250v. A.C. Mains. Built 10 /- extra. 

14 WATT HI -FI AMPLIFIERS High tetsiti ity. 
Two 

controls for mixing purposes. Separate Bass and Treble Controls. Valves 
ECC83. ECL86, ECL86, EZ80. Output for 15 ohm Loudspeaker. 200 -250v 50 c.p.s. 
A.C. mains operation. Size approx. 8 x 8 x 81n. Factory r7_19 11 Carr. 
built and fully guaranteed. Limited number to clear at 10/- 

BLACKPOOL o.4 HELEC ELECTRONICS 

R.S.C. COLUMN SPEAKERS Covered in two -tone Rexlne/ 
Vynair, ideal for vocalists and Public Address, 15 ohm matching. 
C57 15 watts inc. five 7 x 4tn. speakers 07.19.11. 
TYPE C485 BO WATTS. Fitted four 8in.pphoiigh flux 8 watt speakers. 
Overall size 
and 9 mthly pmts 34/8Totale S. 9t.9)Carrrrt 0 / -' 16 Gass. 
TYPE ('1123,50WATTS.Fitted four 12in 11,000 line 15 watt 26 Gns. speakers. Overall size 56 x 14 x 9in. approx. Carr. 15 / -. 
Or Deposit25.17.6 and 9 monthly payments of 54/8 (Total £30.7.0!. 

30 WATT HI -FI AMPLIFIER 
for Guitar, Vocal or Instrumental Group 
A 2 or 4 input, 2 vol. control Ht -FI unit with Sep- 

arate Bass and Treble controls. Current valves. Peak 
output rating. Strong Rexine covered cabinet with hand- 
les. Attractive black /gold Perspex facia. Neon indicator. 
For 200 -250v. A.C. mains. For 3 or 15 ohm speakers. Send 
S.A.E. for leaflet. Deposit 5 gas. and 19 Gns. Carr 
9 mthly payments of 39/8 (Total 22 Ens). 12/6 

F.A.L. 'Phase Fifty' PUBLIC ADDRESS AMPLIFIER 
Solid State Circuitry. 50 Watts Peak Output. 3 separately controlled inputs 
for mixing purposes. Separate Bass and Treble Controls. Output for loud - 
speakers 3-30 ohms. Suitable for Dynamic, Ribbon or Crystal Mikes. For 
Clubs. Theatres, Restaurants, Hotels, Schools, etc. For only 29 Gns. Vocal or Instrumental Groups. Send S.A.E. for leaflet. 

RSC 

HIGH QUALITY LOUDSPEAKERS 
In Teak or Afrormosia veneered Cabinets 
L1313- e 8' 10 Watt L12 12' 

3o0Ó5° hms.Carr7 /6 £4.19.9 15 
h 

ohms. C°aarrl 
lines 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are R.M.S. continuous. 2 year guarantee. High 
Flux 14,000 Une ceramic magnets. Heavy cast chassis. 

'POP' 100 
18 "100 Watt 

21 GNS. Cf ee 

'POP' 60 
15" 60 Watt 

12 GNS. Cfr. 

'POP' 50 
12" 50 Watt 

10 Carr. 
GNS. free 

POWER PACK KIT Consisting of Mains transformer, Metal 
Rectifier, Electrolytics. smoothing choke, chassis and circuit. 
200/250v. A.C. mains. Output 250v. 60mA 6ßv. 2a. Supplied with 25/11 11 
case In lieu of chassis 29/11. Or assembled 39/11. 

MINI -8 HI -FI Loudspeaker Units Special Offer 
6911 Teak or Afrormosia veneered cabinet, size approx. 102 x 61 x 71ín. 

Peak power handling 8 watts 3 ohms. Inc. Carr. 

TSTER° EO HI-FI 

RECORD PLAYER 

Build your own Hi -Fi Record 

Player with the Serenade 

fully transistorised amplifier 

which comes complete with 

2 -10" s 6" speakers and the 

latest BSR 4 Speed Stereo; 

Mono Record Changer. 
tate amplifier 

Advanced 
deep, s only t4 transistors 4 }" 

plus s 4 diodes. separate Bass 

and Treble - 10 watts 
pouse 

power. Frequency 

5015.000 c /s. 
EASY TO INSTALL 

NO TECHNICAL 
KNOWLEDGE 

Only 28.. 1716Y 

H. P. terms available. 

Dep. £9.18.0 A 12 mon- 

thly payments of 3619 

(Total 
S nd£10.13.6 £today0). 

Amplifier available sep- 

arate!), of only 17 Gns. 

Posi' 
THIS 

COUPON 

NOW! 

FANTASTIC BARGAIN OFFER! 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

Complete with 2 -10" x B" speakers and the latest 
BSR Mono /Stereo Record Changer -a complete 
radiogram at halt normal price ONLY 

17 Transistors & 10 diodes 
10 Watts Total output 34 GN5.17/6 

P&P 

EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 
H.P. available £12.1.8 dep. plus 18 monthly pay- 
ments of 32/- (Total H.P. £40.17.6). 

Send £12.19.0 today 

Callers 
Welcome 

-e1,PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

A. 4444 

100 CHASE SIDE. SOUTHCATE. Dep. P1069 
LONDON, N.14. TELEPHONE PAL 3733/9666 IMMI.------- INNI.iM- 
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BOOKS BY G. A. BRIGGS 
OVER A QUARTER OF A MILLION COPIES SOLD 
SINCE 1948 

AERIAL HANDBOOK (second edition) 
176 pages, 144 illustrations. 
Price (semi -stiff cover) 15/- (16/6 post free). 

Cloth bound 22/6 (24/- post free). 

CABINET HANDBOOK 
112 pages, 90 illustrations. 
Price 7/6 (8/6 post free). Semi -stiff cover. 
Cloth bound 15/- (16/6 post free). 

AUDIO BIOGRAPHIES 
344 pages, 64 contributions from pioneers 
and leaders in Audio. Cloth bound. 
Price 25/- (27/- post free). 

MUSICAL INSTRUMENTS AND AUDIO 
240 pages, 212 illustrations. Cloth bound. 
Price 32/6 (34/6 post free). 

LOUDSPEAKERS 
Fifth edition -336 pages, 230 illustrations. 
Cloth bound. 
Price 30/- (32/6 post free). 

A to Z in AUDIO 
224 pages, 160 illustrations. Cloth bound. 
Price 15/6 (17/- post free). 

PIANOS, PIANISTS AND SONICS 
190 pages, 102 illustrations. Cloth bound. 
Price 18/6 (20/- post free). 

AUDIO AND ACOUSTICS 
168 pages, 140 illustrations. 
Price 12/6 (13/6 post free). Semi -stiff cover. 

ABOUT YOUR HEARING 
132 pages, 112 illustrations. 
Price (semi -stiff cover) 15/6 (16/6 post free). 
Cloth bound 22/6 (24/- post free). 

LETTERS FROM ABROAD 
Feb., 1969 

Extract of letter from Mr. Wendell C. Werd of Texas, U.S.A. 
September 1968. 
I have recently read through Mr. Briggs' book "A to Z in Audio" and 
found it most interesting. It's refreshing to find a man who can write 
about what could be a dry subject with enthusiasm and humor. 

Extract of letter from Mr. R. G. Bernaldez of Madrid, 
Spain. 
Many thanks for the copy of "About Your Hearing" that you were so 
kind to send to me. I have found your book to be really interesting. 
As always, it is puzzling the way you manage to make any subject 
easy to read, in that delightful style of your own. 

Please send orders and enquiries to: 

RANK WHARFEDALE BOOK DEPT. B.W.S 

13 WELLS ROAD, ILKLEY, YORKSHIRE 

Telephone: ILKLEY 4246 

IPublished by 
RANK WHARFEDALE LTD., IDLE, BRADFORD, YORKSHIRE 
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ELECTRONICS LIMITED 

s'ervíce with the persona/ touch 

Mainline Electronics is a new Service for users of 
electronic equipment and components in the field 
of experimental work. 
Backed by one of Europe's leading Distributors 
and enjoying the support of the Industry, Mainline 
Electronics specialises in quality components from 
leading manufacturers. These products are char- 
acterised by excellent materials and workman- 
ship, proved reliability and known performance. 
Service is the watchword of Mainline Electronics' 
activities. The company not only supplies the right 
components at the right price but, also supplies 
the necessary data through the data service pub- 
lished in the component guide. 

Your Complete 
Professional Guide to 

Components 
and Prices 
Send today for Europe's finest, most 

, up -to -date and most comprehensive 
Price List of Semi -conductors and 
associated components, with details 

of manufacturers full application 
data. 

Get this invaluable 
reference now - to 
RCA- IR -SGS- 
Emihus - Semitron - CCL - Plessey - 
Morganite- Litesold 
to name but a few. 

A DOZEN OF THE BEST 

RCA f 
e Morgan 

HIVAC = 
I K<YiWITCM EZ3=E3 

70 Watts of Audio 
Mainline introduce a trio of ampli- 
fiers the Mainline '12', Mainline 
'25', Mainline '70'. 
The design of these audio ampli- 
fiers was the result of SGS and 
RCA combining their tremendous 
resources to produce these quasi 
circuits. 
Each Kit complete with circuit 
diagram contains all semiconduc- 
tors - resistors - capacitors and 
printed circuit board. 

Mainline 12A- £7.0.0. 
Prices: Mainline 25A- f8.5.0. 

Mainline 70A £10.10.0. 

Mainline Electronics Limited, 
Thames Avenue, WINDSOR, Berkshire. 

(A member of the ECS Group of Companies) 
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Quality Transistor Radios 
to build yourself 

backed by our 
after sales service 

NEW! roamer eight mkl 
WITH VARIABLE TONE CONTROL 
0 Tunable Wavebands: Medium Wave, Long Wave, Trawler Band, SW1, 6W2, SWS. Built 
in Ferrite Rod Aerial for Medium and Long Waves. Five section 22in. chrome plated Telescopic 
aerial for Short Waves can be angled and rotated for maximum performance. Posh pull output 
utilises 600 Mw transistors. Socket for car aerial. Tape record socket. Selectivity switch. 
Switched earpiece socket complete with empiece for private listening. Eight transistors plus 3 
diodes. Famous make 71n. a 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. Sire 9 x 7 x 4in. approx. First grade components. Easy to follow 
instructions and diagram. make the Roamer Eight a 

£ pleasure to build. Total Building Costa 

Parts Price List and Eaey Build Plans 5/- (Free with parto). 

roamer seven mkIV 
SEVEN FULLY TUNABLE WAVE - 
BANDS-MW1, MW2, LW, SWS, 
SW2, SW8 and Trawler Band. Extra 
Medium waveband provides easier 
tuning of Radio Luxembourg, etc. 
Built in ferrite rod aerial for Medium 
and Long Waves. Five Section 22in. 
chrome plated telescopic aerial for 
Short Waves -can be angled and 
rotated for peak S.W. listening. 
Socket for Car Aerial. Powerful push - 
pull output. Seven transistors and 
two diodes Including Micro -Alloy 
R.F. Transistors. Famous make 
7 x 4111. P.M. speaker. Air spaced 
ganged tuning condenser. Volume /on /off 
control, wave change switches and tuning control, 
Attractive case with carrying handle. Sloe 9 x 7 x 4In. 

approx. First grade components. Easy to follow instructions 
and diagrams make the Roma 7 a pleasure to build. 
Parte price list and easy build plans 5/- (FREE with parts). 
personal Earpiece with switched socket for private listening, 5/- 

Total building coats 

6.19.6 
P & P7/6. 

extra. 

£5.19.6 P.& P. 7/6 

lVE W ! 
trans eight 
SIX WAVEBAND 
PORTABLE WITH 
3in. SPEAKER 
Attractive case in black 
with red grille and 
cream knobs and dial 
with polished brass in- 
serts. Size 9 x 5} a 2 4in. 
appmx. 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. All top grade components. Push pull 
output. Ample power to drive a larger speaker. Parts price list 
and easy build plans 5/- (FREE with parts) Earpiece with 
switched socket for private listening 5/- extra. 

Total building costs 8 9' 6 
P & P 5/6 Q 

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive black and gold case. Sloe 51 e li x 
Silo. Tunable over both Medium and Long Waves 
with extended M.W. band for easier tuning of 
Luxembourg, etc. All arec grade components- 
7 stages -5 transistors and 2 diodes, supersensitive 
ferrite rod aerial, One tone moving coil speaker, 
also Personal Earpiece with switched socket for 
private listening. Easy build plane and parts price 
list 1/6 (FREE with parts). 

Total building coats 

44'6 P 

3!6 

roamer six 
SIX WAVEBAND PORTABLE 

WITH 3in. SPEAKER 

Attractive case with gilt fittings. Sise 71 x 5f e 
1fln. 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 telescopic aerial for Short 
waves. All top grade oomponente. 8 stages -6 
transistors and 2 diodes Including Micro -Alloy R.F. 
Transistors etc. (Carrying strap 1/6 extra). Easy 
build plane and parta price list 2/ -. 

Total building costs 

79'6 4 6P 

* Callers side entrance Stylo Shoe Shop 

* Open 10 -1. 2.30 -4.30 Mon -Fri. 9 -12 Sat 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive case with red speaker grille. Size 
60 x 4i e lino. 7 stage-IS transistors and 2 
diodes, ferrite rod aerial, tuning condenser, 
volume control, fine tone moving coil vaster Total building costs 
also Personal Earpiece with switched socket 
for private listening. All that grade co P. & P. 

po (FREE E sp 
build plans and parts price lint 47 3/9 

parts.) 

RADIO EXCHANGE CO 
61 HIGH STREET, BEDFORD. Tel. 0234 52367 

I enclose £ please send items marked 

ROAMER EIGHT 

TRANSONA FIVE 

POCKET FIVE 

ROAMER SEVEN 

TRANS EIGHT 

ROAMER SIX 

o 

Parts price list and plans for 

Name 

Address 

PW10 

L 
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CAR LIGHT FLASHERS 
Heavy duty light 
flasher employs a 
condenser discharge 
principle operating 
on electro mechani- 
cal relay. (Ac inset). 
Homed in strong 
plastic case. Flashing 
rate between 80 -120 
per minute. 19V 
DC operation. Maxi- 

mum load 8 amps. Size 2.11/18in. dia. a 4in. 
Supplied brand new at a fraction of original 
cost. 8/6 each P. P. 2/8. (3 for 17/6 P. P. 4/8). 

R209 MK II 
COMMUNICATION RECEIVER 

11 valve high grade communication receiver 
suitable for tropical use. 1.20 Mc /e on 4 bands. 
AM /CW /FM operation. Incorporates pre- 
cision vernier driver, B.F.O., aerial trim - 

mer,internal 
speaker and 
12v. D.C. 
internal po- 
wer supply. 
Supplied 
in excellent 
condition, 
fully tested 
and checked 
816.0.0. 
Cart. 20/- 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general pur- 
pose D/B oscilloscope. 
T.B. 2 cps -760 Kc /s. 
Bandwidth 5.5 Mc /s. 
Sensitivity 3SmV /CM. 
Operating voltage 0/110/ 
200 /220V. A.C. Supplied 
In excellent working con- 
dition. 622.10.0. Or com- 
plete with all acceesorlea, 
probe, leads, Lid, etc. 
685. Carriage 30/ -. 

MARCONI 

T/44/TF956 
AF Absorption 

Wattmeter 
1 1 /watt to 8 watts. 

890. Carr. 30 /, 

SOLARTRON CD -1016 
OSCILLOSCOPE 

Double beam. D.C. To 6 Mc /s. Excellent 
condition. 665 each. Carr. 20/ -. 

CLASS D WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter 
covering 1.7-8 Mc /t. 
Operation on 8 volts D.C. 
Ideal for amateur use. 
Available In good used con- 
dition. 26.19.8. Carr. 7/6. 
Or brand new with acces- 
sories. 87.19.6. Carr. 7/8. 

CLASS D WAVEMETERS No. 2 
Crystal controlled. 1.2-19 Mc /e. Mains or 
12V. D.C. operation. Complete with calibra- 
tion charte. Excellent condition. 818.10.0. 
Garr. 30/ -. 

SOLARTRON CD.711S.2 
OSCILLOSCOPES 

Double beam. D.C. to 9Mc /e. Perfect order. 
686. Carr. 60/ -. 

TO -2 PORTABLE OSCILLOSCOPE 
A general purpose low 
cat economy oecillo- 
scope for everyday use. 
Y amp. Bandwidth 
2 CPS-1 mHz. Input 
imp 2 megO 26 pF. 
Illuminated scale. 2la. 
tube. 116 x 180 x 
230mm. Weight 81b. 
220/940V. a.c. Supplied 
brand new with hand- 
book. 62210.0. Carr. 10 / -. 

UNR -304 -BAND COMMUNICATION RECEIVER 

Covering 560 Kc /s-30 Mc /s. Incorporates BFO. Built in 
speaker and phone jack. Metal cabinet. Operation 220/ 
240V. A.C. Supplied brand new, guaranteed with 
instructions. Carr. 7/8 

1 3 g n s. 

LAFAYETTE SOLID STATE HA600 RECEIVER 
6 BAND AM/OW/88/3 AMATEUR AND SHORT 
WAVE 150 Ho /x400 He /s and 550 Kc /s -30 Mc /e 
F E T front end 2 mechanical filters Huge 
dial Product detector Variable BFO 
Noise limiter 8 meter 24in Baodspread 
230V. A.C. /12V. D.C. neg. earth operation RF 
gain control. Sloe 15in. a Situ. x Sjin. Weight 16 
lbs. EXCEPTIONAL VALUE. 846. Carr. 10 / -. 
B.A.E. for lull details. 

-,, d 1Fh;iVA7-",' TRIO COMMUNICATION 
RECEIVER MODEL 9R -59DE 
4 band receiver covering 550 Me /s to 30 Mc /e 
continuous and electrical bandepread on 10, 16, 20, 
40 and 80 metres. 8 valve plus 7 diode circuit, 
4/8 ohm output and phone jack. BSB -CW ANL 

Variable BFO S meter Sep. bandepread 
dial IF 456 Kc /s Audio output 1.6 W. 
Variable RF and AF gain controls. 116/260V. 
A.C. Mains. Beautifully designed. Size: 7 x 15 

10in. With instruction manual and service data. 842.10.0, carriage paid. TRIO 0011XU- 
EIQATION TYPE HEADPHONES. Normally 26.19.8. OUR PRICE 88.16.0 if purchased 
with above receiver. 

TRIO JR -500SE 10 -80 Metre 
AMATEUR RECEIVER 

TRIO TS 510 AMATEUR TRANS - 
OEIVER with speaker and maim P.B.U. 

2212. IN STOCK! 

Covert all the amateur bands in 7 separate ranges 
between 3.6 and 29.7 Mc /s, 7 valves, 2 transistors 
and 5 diode. plus 8 crystals: output 8 and 500 ohm 
and 6,000 ohm phone lack. Crystal controlled oscil- 
lator. Variable BFO. VFO. AVC. ANL. 5 meter, 
SSB -CW. Stand -by switch. Special double gear dial 
drive with direct reading down to 1 kHz. Remote 
control socket for connection to a transmitter. 
Audio output 1 watt. 116 /200v. A.C. mains. Superb 
modern styling. Size 7 x 13 x 1010, with Instruction 
manual and service data. 289.10.0. Carr. Paid. 

I SPECIAL BONUS 
OFFER I 

TRIO SPED Matching Speaker Mate and TRIO H84 
Communication Headphones. Normal Value 210.7.0, 
FREE OF CHARGE with every 2R.5008E purchased. 

HAMMARLUND SP600JX 
COMMUNICATION RECEIVER 

High quality professional dual conversion communication 
receivers available for the first time in this country at a 
reasonable price. Frequency range 640 Kc /s-54 Mc /e. in 
8 bands variable tuning or 8 channel crystal controlled. 
3.6 watt utput Into 800 ohms. Input 110/230V. A.C. 
20 valve circuit incorporating: Xtal filter B.F.O. A.N.L. 
Xtal calibrator, S meter etc. Size 19 x 12 x 22in. (List 
8620). Offered in excellent condition, fully tested and 
checked .2100 each. 

RCA COMMUNICATIONS 
RECEIVERS AR88D 
Latest release by ministry BRAND NEW in original 
cases. 110.260v. A.C. operation. Frequency in 8 
Bands. 636 Kc /e -32 Mc /e continuous. Output Im- 
pedance 2.6 -800 ohms. Incorporating crystal filter, 
noise Limiter, variable BFO, variable selectivity, etc. 
Price 48710.0. Carr. 82. 

LAFAYETTE PF -60 SOLID STATE VHF FM RECEIVER 
A completely new transistorised receiver covering 
162 -174 Mc /s. Fully tunable or crystal controlled 
(not supplied) for fixed frequency operation. In- 
corporates 4 INTEGRATED CIRCUITS. Built 
In speaker and illuminated dial. Squelch and vol- 
ume controls. Tape recorder output. 750 aerial 
input. Headphone jack. Operation 230v. A.C./ 
12V. D.C. Neg. earth. 287.10.0. Carr. 10 / -. 

TRANSISTORISED L.C.R. A.C. 
MEASURING BRIDGE 

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low 
coat. Ranges: R. 
10 -11.1 mega 
6 Ranges ±1 %. 
L.1 a H - 111 
HENRYS 6 Ran- 
ges -2 %. C. 10pF 
±1110mFd. 6 

Ranges ±2 %. TURNS RATIO 1:1/1000- 
1:11100. 6 Rangea ±1%. Bridge voltage at 
1,000 cpe. Operated from 9 volte. 100µA 
Meter indication. Attractive 2 tone metal 
case. Sloe 74 x 6 x 21n. 280, P. & P. 6/ -- 
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60µA 
60 -0 -60µA 
100µA 
100 -0 -1000A 
200µA 
5000A 

8718 
55/- 
85- 
888/B 

87/8 
FULL RANGE OF OTHER SIZES IN STOCK. SEND B.A.E. FOR LEAFLET 

RACAL RA -17 
First ministry release of these world 
famous communication receivers. Fre- 
quency range 500 kc /s -30 Mc/s. Avail- 
able in excellent condition. fully tested 
and guaranteed. 2150. Carr. 40/ -. 

AVOMETER MOVEMENTS 

Spare movements for Model 8 or 9. (Fitted 
with Model 9 scale) or bash for any multi - 
meter. Brand New &Boxed. 89/8. P. & P. 8/6. 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
01/003/- 1 /3 /1 /8/10/30/ 
100 /800V. R.N.B. daps.- 
1-3 Mc /a. Decibels -40 to 
+50dB. Supplied brand 
new complete with lead. 
and instruction. Opera- 
tion 330V. A.C. 417,10.0. 
Carr. 6/ -. 

LELAND MODEL 27 BEAT 
FREQUENCY OSCILLATORS 

Frequency 0 -20 Rc /e. on 2 ranges. Output 
6000 or 6k0. Operation 200/260V. AC. Sup- 
plied in perfect order. 212.10.0. Garr. 10 / -. 

TE -55 VALVE VOLTMETER 
High quality Instrument 
with 28 ranges. D.C. volts 
1.5- 1,500v. A.C. volte 
1.6- 1,500v. Resistance 
up to 1,000 megohme. 
200 /240v. A.C.operatlon. 
Complete with probe and 
Instructions. 
217.10.0. P. & P. 8/ -. 
Additional probes avail- 
able :R.F.35 /- .H.V.48/6. 

00980M 1049 DOUBLE BEAM OSCILLO- 
SCOPES. D.C. coupled. Band width 1Kc /c. 
Perfect order. 886. Carr. 30 / , 

AM /FM SIGNAL GENERATORS 
Oscillator Test No. 
2 A high quality 
precision instru- 
ment made for the 
ministry by Alrmeo. 
Frequency coverage 
20 -80 Mc /s. AM 
OW /FM. Incor- 

porates precision dial, level meter, precision 
attenuator 111V- 100mV. Operation from 12 
volt D.C. or 0 /110 /300/260 volt A.C. Sise 
12 x 84 x 91n. Supplied in brand new con- 
dition complete with all connectors fully 
tested. 445. Carr. 20/-. 

\R /¡ l-a 

GEARED MAINS MOTORS 
Paralux type SD19 230/250V. A.C. Rever- 
sible. 30 r.p.m. 40 lb. /ins. Complete with 
capacitor. Excellent condition. 99/8. Carr. 
10/ -. 

CLEAR PLASTIC PANEL METERS 
First grade quality Moving Coil panel meters. Type MR 38P. 
1u 4.1n. square fronts. 
600.O- 600µA96 /- 
1mA 25/- 
l.0 -1mA 86/- 
2mA 25/- 
5mA 25/- 
10mA 25/- 
750mA 25/- 
1 amp IM /- 
2 amp 
5 amp 
20mA 

50mA 25/- 160V. 
100mA 26/- 300V. D.C...26/- 
160mA 26/- 600V. D.C. .26/- 
200mA 26/- 760V. D.C...261- 
300mA 26/- 15V. ACC- ..26/- 
600mA 861- 60V. A.C....26/- 

160V. A.C...26/- 
10V. D.C 86/- 300V. A.C.. .26/- 

861- 600V. A.C. 26/- g6/- 20V. D.C... .26/- e meter 1mA 29/8 
25/- 100V. D.C...26/- VU meter ..89/8 

Variable Voltage TRANSFORMERS 
Brand new, guaranteed and carriage paid. 
High quality construction. Input 130V. 10 -60 cycles. 
Output full variable from 0.280 volts. Bulk quantities available. 
1 amp.- 16.10.0.2.6 amp. - 88.15.0; 6 amp.-29,16.0; 
8 amp. -i1410.ó;10 amp -- 110.10.0;12 amp. - 481.0.0; 
20 amp.-287.0.0. 

TE-16A Tranaütoriwd 
Signal Generator. 6 rangea 
400k11.- 30mHx. An Inex- 
pensive instrument for the 
handyman. Operates on 
8v battery. Wide easy to 
read scale. 800kHe modu- 
lation. 51 x 61 x S4in. 
Complete with instruc- 
tions and leads. 27.16.8. 
P. & P. 4/ -. 

FIELD TELEPHONES TYPE L 
Generator ringing, metal cases. Operates from 
two l -2V batteries (not supplied). Excellent 
condition. 84.10.0 per pair. Carr. 10 / -. 

AUTO TRANSFORMERS 
0/112/230V. Step up or step down. Fully 
shrouded. 

160 W. 41.12.8. P. a P. 3/6. 
300 W. 89. 7.8. P. A P. 4/6. 
600 W. 23.10.0. P. & P. 6/6. 

1,000 W. 65.10.0. P. & P. 7/8. 
1,600 W. 67.19.8. P. & P. 8 /8. 
7,600 W. 115.10.0. P. & P. 20/ -. 

G. W. SMITH 
Er CO (RADIO) LTD. 
Also see oppos. page 
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ARF -100 COMBINED AF -RD 
SIGNAL GENERATOR 

A.F. SINE WAVE 
20- 200,000 c /a. 
Square wave 20- 
30,000 c /e. 0 /P. 
HIGH IMP. 11V. 
P /P8000 3.8V. P /P. 
TF 100 Kc /e -300 
Mc /a. Variable H.F. 

attenuation lilt /ext. modulation. Incorpor- 
ates dual purpose meter to monitor AF out- 
put and % mod. on R.F. 220/240V. A.0 
630.0.0. Carr. 7/6. 

TE -20RF SIGNAL GENERATOR 
Accurate wide range signal generator cover- 

ing 120 Kc /e -260 
Mc /e on 8 bands. 
Directly calibrated 
Variable R.F. at- 
tenuator. Operation 
200/240v. A.C. 
Brand new with In- 
etructions. 116.0.0. 
P. & P. 7/8, S.A.E. 
for details. 

PEAK -SOUND PRODUCTS. Full range of 
Amplifiera, Kite, Speakers In stock. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20c /e to 
200 Kc /s on 4 
bande. Square: 
20c /e to SOKc /s. 
Output Imped- 
ance 6,000 ohms. 
200/250V. A.C. 
Supplied brand 
new and guaran- 
teed with instruc- 

tion manual and leads 118.10.0. Carr. 7/0. 

MARCONI TF142E DISTORTION FACTOR 
METERS. Excellent condition. Fully tested. 
120. Carr. 15/ , 

LAFAYETTE TE -46 RESISTANCE 
CAPACITY ANALYSER 

2 pF -2000 mFd 
2 ohms 200 meg - 
ohms. Aleo checks 
impedance, turns 
ratio, insulation, 
200/250V. A.C. 
Brand New 
117.10.0 
Carr. 7/8. 

Cala"n'- . G .ts 

at+d.....,e*+c 

0111 

NEW CATALOGUE 
Nearly 200 pages giving full details of a 

comprehensive range of COMPONENTS, 
TEST EQUIPMENT, COMMUNICATION 
EQUIPMENT AND HI -FI EQUIPMENT. 

Each section greatly enlarged and fully 
illustrated. Thousands of items many at 
bargain prices. 

Free Discount Coupons Value 10/- 

SEND NOW-ONIY76 PEP,' 

GARRARD 
FULL CURRENT RANGE OFFERED BRAND NEW AND GUARANTEED AT FANTASTIC 
SAVINGS 

9RP22 Stereo 15.19.8 0P25 MK II 611.19.6 
1026 Mono 17.10.0 .SAT MK 1025 Stereo 17.15.0 

A70 MK II 113.10.0 
ATOO MK II 113. 6.0 

2025 Stereo 67.19.8 SL05 614.14.0 
2025T /C AP76 117.17.0 

Mono /Stereo £8.17.8 401 628. 7.6 

2000 Stereo 19.19.8 81.96 
8L75 628,10,0 

96 686. 0,0 
Carriage /insurance 7/6 extra any model. WB4 
Bases 13.19.6. Perspex covers 18.10.0. Special offer base and cover available 
modele at 14,16.0. Carr. 6/ -. Full range of Garrard accessories available. 

* TRANSISTORISED FM TUNER * 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6 x 4 x 201n. 
3 I.F. stages. 
Double tuned dis- 
criminator. Ample 
output to feed most 

ampllnere.Operatee on 9Vbattery.Coverage 88 
-108200 /e Ready built ready for use. Fantastic 
value for money. 10.7.6. P. A P. 2/0. 
Stereo multiplex adaptor. 99/6. 

TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM 
Operativ,. over amazingly 
long distances. Separate call 
and press to talk buttons, 
2 -wire connection. 1000's of 
applications. Beautifully fin- 
ished In ebony. Supplied 
complete with batteries and 
wall brackets. 
18.19.6. P. tr P. 3/6. 

SINCLAIR EQUIPMENT 
Z12 12 watt amplifier, 89/8 
PZ4 Power Supply Unit 89/6 

Stereo 25 Preamp. 09.19.6 
Q14 Speakers 67.19.6 
Micromatic Radio Kit. 

49/8. Built 59/8. 
Now in Stock 

IC10 59/6. All post paid. 
SPECIAL OFFER 

Two Z12 Amps., PZ4 Power Supply, Stereo 
25 Preempllfler, 622, or with two Q14 
speaker., 137. - 

NEW SINCLAIR 2000 SYSTEM 
36 watt Integrated Amplifier, 229. Carr. 5/.. 
Self- powered FM Tuner, 266. Carr. 6/ -. 

for these 

LAFAYETTE LA -224T TRANSISTOR STEREO AMPLIFIER 
19 transistors, 8 diodes, IBF music power, 30W 
at 80. Response 30- 20,000 ± 2dB at 1W. Dis- 
tortion I% or less. Inputs 8mV and 260mV. 
Output 3 -180. Separate L and R. volume con- 
trols. Treble and base control. Stereo phone lack. 
Brushed aluminium, gold anodised extruded front 
panel with complementary metal case. Size 101 x 
3 9/16 x 7 13 /16in. Operation 113/230V. A.C. 
128. Carriage 7/6.. 

MULTIMETERS foP E_ purpose/ 
MODEL ZQM TRANSISTOR CHECKER 
It has the fullest capacity for 
checking on A, B and Ieo. 
Equally adaptable for 
checking diodes, etc. 
Spec.: A: 0.7 -0.9967. 
B: 6 -200. Ico: 0-60 
microamps 0 -6mA. 
Resistance for diode 
200(1 -1MO. Supplied 
complete with instrue- 
lions, battery and lead. 16.19.6. P. tr P. 2/6. 

ADVANCE TEST EQUIPMENT 
Brand new and boxed in original sealed cartons 
VM. 76 VALVE VOLTMETER. R.F. meaeure- 
ments ln exceee of 100 Mc /e and D.C. 
measurements up to 100V with accuracy of 
+2% D.C. range 300 MV to 1 KV. A.C. 
range 300 MV to 300 V RMS. Resistance 
-02-600 MO. Price 172. 
V1I.76 A.O. MILLIVOLT METER. Trai- 
ebtorised 1 MV -300 V. Frequency 1 c/a to 
1 Me /s. Price 156. 
VM.79 UHF MILLIVOLT METER. Tran- 
.UtorIsed. A.C. range 10 MV -3 V. D.C. 
current range 0111A -.3 MA. Resistance 
1 ohm -10 megohms. Price 0125. 
MIR AUDIO SIGNAL GENERATOR. 15 c /a- 
90 Kc /e. sine or square wave. Price 180. 
JIB AUDIO SIGNAL GENERATOR. 15 c /s- 
60 Kc /s. Price 180. 
JIB AUDIO SIGNAL GENERATOR. As per 
JIB except fitted with output meter. Price 
186. 
MS TRANSISTOR TESTER. 087.10.0. 
Carriage 10 /- per Item. 

SONOTBONIC PORTABLE OSCILLOSCOPES. 
Ex govt. scope, general purpose. Sin. CRT. 
Mains operated. Fully tested and checked. 
112.10.0. Carr. 7/0. 

SOLARTRON MONITOR 
OSCILLOSCOPE TYPE 101 

An extremely high quality oscilloscope with 
time bue of I01/./sec to 20m /sec. Internal Y 
amplifier. Separate malin power supply 200/ 
250v. Supplied In excellent condition with 
cables, probe, etc., as received f rom Ministry. 
12.19.8, carriage 30! -. 

TE-51. NEW 20,0000/ 
VOLT MULTIMETEH with 
overload protection and 
mirror scale. 0/8/80/120/ 
1,200v. A.C. 0/3/30/60/ 
300 /600/3,000v. D.C. 
0.8011A /12 /300mA. D.C. 
0 /60K /6 meg. ohm. 92/6. 
P. & P. 218. 

MODEL AS -100D. 100E 
0/VOLT. Sin. mirror 
scale. Built -in meter 
protection. 0/3/12/60/ 
120/300 /600/1,200v DC 
0/8/30/120 /300/600v 
AC. 0 /1011A /8/60 /300 
mA /12 amp. 0 /2K /200K 
/2M /200M0. -20 to 
+17dB. 112.10.0. P. tr 
P. 3/6. 

MODEL TE -90 50.000 OPV 
mirror wale overload protec- 
tion 0/3/12/80/300/800 /1200 
v. DC. 0/8/30/120/300/ 
1200v. DC. -03/6/60/600mA. 
DC. 16K /180 K/ 1.6/ 16meg 
0. -20 to +83dB. 17.10.0. 
P. 5 P. 3/-. 

MODEL TE-70. 30,000 
OPV. 0/3/16/60/300/600 
/1300v DC. 0/8/80/120/ 
800/1200v AC. 0/301.A 

B/16M/1óBMeg/1p 
I180 

15.10.0. P. tr P. 3/, 

TE -900 20.0000 /VOLT 

GIANT 
MULTIMETER 

mirror scale and overload 
protection. öin. full view 
meter. 2 colour scale. 0/ 
2.5/10/26011,000 /6,000 
v. AA. 0/26/12.6/ 
10/60/260/1,000 /ó,000v. 
D.C.O /60µA /110 /100 
/600 mA /10 amp. D.C. 
02K/200K/20 MEG. 
OHM. 116. P. A P. 5 / -. 

MODEL TE -10A. 20kO/ 
Volt 6/26/60 /260 /600 /2,500v. 
D.C. 10/50 /100 /600 /1,000 v. 
A.C. 
0/60.tA/2.6m4/260mA D.C. 
0/6K/6 meg. ohm. -20 to 
+22dB. 
10.0, 100mFd. 0.100- 0.1mFd. 
89/8. P. 0 P. 2/6. 

LAFEYETTE 57 Range 
Super 50k Li/volt Multi- 
meter. D.C. volte 12 mV 
-1000V. A.C. volts 1óV 
-1000V. D.C. current 
26µA -10 amp. Ohms 0- 
10 mega dB -20 to +81 
dB. Overload protection. 
112.10.0. Carr. 3/6. 

MODEL TE-80. 20,000 
O.P.V. 0/10/60/100/600/ 
1,000v A C 0/6/25/60/260/ 
600/1,000v D C. 0-00 
6/60/600mA. 0/6H/OOH 600 
H/Bmeg. 64.17.8. P. tr P. 3/-. 

MODEL PT-81. 
1,000 OPV. 0/10/60 
/250/600/1,000v AC 
and DC. 0/1/100/ 
500mA DC. 0/100K 
0 39/6 P A P 1/8. 

MODEL TE-12 
20,000 O.P.V. 0/0. 8/8/30/120/ 
600/1,200/3,000/6,000v. D.C. 
0/8/30/120/600/1,200v. A.C. 
0/80 µA /6 /60 /600mA. 0 /6K/ 
600K /6Meg. /60 Meg. o 60pF. 
0.2mFd. 15.19.6. P. tr P. 3 /6. 

ECHO HS -606 STEREO HEADPHONES 
Wonderfully com- 
fortable. Light- 
weight adluatable 
vinyl headband. 
610. cable and 
etereo lack plug. 
26. 17,000 ape. 8 
ohm Imp. 67/6 
P. tr P. 2/6. 

TE111. DECADE 
RESISTANCE 
ATTENUATOR 

Variable range 0- 
111dB.Connections, 
Unbalanced T and 
Bridge T. Impedance 6000 range (0.1dB x 
10) + (1dB x 10) + 10 + 20 + 30 + 40dB. 
Frequency: d.e. to 200kHe ( -8dB). Accur- 
acy: 0.06dB. +Indication dB x 0.01. 
Maximum input lase than 4W (60V). Built In 
8000 load resistance with internal/external 
switch. Brand new 127.10.0. P. tr P. 6/ -. 

RECORDING HEADS 
Reuter 1- track. As fitted to Collar° Mk. IV 
and Studio Decks. High imp. record play- 
back, low Imp. erase. Lower track only. 
Brand new. 19/8 pair. 
COBMOCORD 5 -track heads. High imp. 
record /playback 65/ -. Low imp. erase 80/-. 
MARRIOTT 1 -track heads. High imp. 
record /playback 65/ -. Low Imp. erase 80/ -. 
Post extra. 

AMERICAN TAPE 
First grade quality American tapes. Brand 
new. Discount on quantities. 
3in.225ft. L.P. acetate 8/6 
Silo. 600ft. T.P. mylar 10/- 
Sin.600ft.std. plastic 8/6 
Sin. 900ft. L.P. acetate 10/- 
61n. 1,200ít. D.P. mylar 15/- 
6IIn. 1,2000. L.P. acetate 15 /6 
61 in.1,200ft. L.P. mylar 16 /- 
6í1n. 1.800ft. D.P. mylar 82/6 
511n. 2,400ft. T.P. mylar 89/6 
7)n. 1,200ft. std. acetate 12/6 
71n. 1,800ft. L.P. acetate 1ó /- 
71n. 1,800ft. L.P. mylar 80/- 
7ín. 2,400R. D.P. mylar 26 /- 
71 e. 3,600E. T.P. mylar 45/- 
Postage 2/ -. Over 18 post paid. 

MAXELL TAPE CASSETTES 
C60, 10 /9; C90, 14/3; C120, 19/6. Post extra 

i'7T 
í/i. l(/li///lU. 

1 

3and34,LISLE STREET, 01-4378204 
LEICESTER SQ.,LON DON ,W.C.2 01- 437 9155 

311, EDGWARE RD.,LONDON,W.2 01- 2620387 
(ALL MAIL ORDERS TO 3, LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2) 

Orrin 
9 a.m. to 8 p.m. 
every day Mon- 
day to Saturday 
(Edgware Road 

day Thine.) 
Trade supplied. 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS Telephone 01- 722 -9090 

SAVE POSTAL COSTS! CASH AND CARRY BY CALLERS WELCOME 

0A2 6/9 6AU6 61- 6LD20 8/6 12AE6 7/8 30C15 18/6 5768 10/- 
OB2 8/- 6AV6 6/8 6N7GT 6/6 12AT8 4/6 30C17 12/6 6060 5/6 
0Z4 4/3 81380 2/6 6P1 19/- 12AT7 8/9 30018 8/9 7198 10/6 
1A3 4/8 0BA8 4/6 6P26 12/- 12A1J8 4/9 30F6 18/6 7476 4/- 
1A6 6/- 68E6 4/8 6526 12/- 12A117 4/6 SOFIA 15/- A1834 20/- 
1A7GT 7/- 6B116 7/6 6528 25/- 12AV6 6/6 305112 16/- A2134 10/- 
106 4/9 6B36 6/9 6Q7G 6/- 12AX7 4/6 30F114 12/6 A3042 15/- 
1D6 6/9 6BQ6 4/6 6Q7 8/6 12.4.57 9/9 301,1 6/- AC2PEN 
1D6 9/6 6BQ7A 7/- 6R7G 7/- 12BA6 6/- 301,15 18/9 19/6 
1FD1 61- 8B147 8/6 6R7 11/- 1213E6 5/9 30L17 18/- AC2PEN/ 
1FD9 3/9 6BR8 8/- 68A70T 7/- 12BH7 6/- 3054 12/- DD 19/6 

AC8PEN4/9 106 6/- 
1116GT 7/- 

6B87 16/6 
6BW6 12/9 

86(.7OT 6/6 
6807 6/- 

12E1 17/- 
127701 6/6 

30P4MR 
17/6 AC/PEN (6) 

114 3/6 6BW7 11/- 68H7 5/- 12K6 10/- 30P12 181- 19/6 
ILD6 5/- 6C4 6/9 68.17 6/6 12K7GT 5/9 30519 12/- AC/PEN (7) 
1155 8/- 6C8 3/9 1381170T 4/6 12K8GT 7/6 30511 15/- 19/6 
1N6GT 7/9 6C9 11/- 88N70T 4/6 12Q7GT 4/6 305113 15/- AC/T111 
1R6 6/6 60D6O 19/6 68Q7GT 6/- 128A7GT 305114 15/- 10/- 
194 4/9 6CH6 6/- 6U4GT 12/- 6/9 305116 15/- AC/TP 19/6 
186 3/9 6CL6 8/6 6U7G 7/- 12807 4/- 36A3 9/- AC/VP210/8 
1114 6/9 8D3 7/6 6V60 3/6 12807 3/- 35A5 16/- ATP4 2/8 
1U6 6/9 6D6 3/- 6V60T 6/- 128117 3/- S6D5 12/6 AZ1 8/- 
20321 6/6 6F1 6/9 6X4 8/6 12877 4/6 36L6GT 8/- AZ31 8/9 
3A4 3/6 6F8 12/6 6X6GT 5/- 128K7 4/9 36W4 4/8 AZ41 7/6 
3A6 10/- 6F8G 4/- 6570 12/6 128Q7GT7/6 36Z3 10/- B30 4/6 
3B7 6/- 6F12 8/8 786 10/9 12Y4 2/- 36740T 4/9 BL63 10/- 
3D6 8/9 0F18 8/8 7B7 7/- 1487 9/6 36Z6GT 6/- CL33 18/6 
3Q4 6/6 81,16 9/6 708 6/- 1487 16/- 608I{ 6/8 CVO 10/6 
3Q6GT 6/- 8F18 7/6 7F8 12/6 18 12/6 I{0C6 8/3 CY1C 10/6 
384 4/9 6F23 18/3 707 6/8 19 10/6 60008041/- CY31 7/6 
3V4 6/6 6524 11/9 7R7 12/- 19AQ5 4/9 60L6GT 9/- D63 5/- 
6046Y 8/9 6528 10/6 7V7 5/- 1901 40/- 72 6/6 7377 3/8 
51140 4/9 6060 8/6 7Y4 6/6 20D1 18/- 8642 8/6 DAC32 7/- 
6V40 7/6 6H6GT 1/9 9BW6 7/- 2004 80/6 90AG 67/6 DAF91 3/9 
6Y3GT 6/8 6J60 9/9 9137 9/- 2052 14/- 90AV 87/6 DAF96 8/- 
57,8 8/- 676 3/- 1001 12/6 20L1 18/- 9000 84/- DCC90 10/- 
67.40 6/9 8170 4/9 10C2 10/- 2051 17/6 90CV 33/6 DD4 10/6 
6/30L2 12/6 OJ7GT 6/6 10D1 6/- 2053 18/- 9001 16/- DDT4 8/8 
8A8G 5/6 61160T 6/- 10D2 14/7 20P4 18/6 15082 14/6 DF33 7/9 
6AC7 81- 
CAGO 8/6 

8K70 2/- 
6K7GT 4/6 

10F1 16/- 
1059 9/- 

201'6 18/- 
26A66 7/6 

15002 5/9 
301 30/- 

DF91 2/9 
DF98 6/ 

SAKI{ 4/6 01180 8/- 10518 7/6 26186T 6/6 302 16/6 DF97 10/- 
BAKB 6/- 8K8GT 7/- 1011111 10/- 9656 6/- 308 16/- D068 O/- 
8AL6 2/8 MA 19/8 10P18 18/- 26550 8/6 305 16/6 D1176 4/6 
8A88 8/8 6L13GT 7/9 10P14 13/6 267,40 6/- 306 18/- DH77 4/- 
85Q5 4/9 61,7GT 12/6 1246 3/6 2526 7/- 807 11/9 DH81 10/9 
CARS 20/- 6L18 6/- 124C8 7/- 26Z86 8/6 968 2/- DK32 7/- 
CATS 4/- 6119 19/- 12AD0 6/- 30C1 6/6 1821 10/6 DK40 10/- 

DK91 6/6 
DK92 7/9 
DK96 7/- 
DL33 6/- 
DL35 4/9 
DL92 4/9 
DL94 6/6 
DL96 7/- 
DL810 9/6 
DM70 8/- 
DM71 7/6 
DW4/5608/6 
DW4/6008/6 
DY86 5/9 
DY87 5/9 
E80F 24/- 
E83F 24/- 
E88CC 12/- 
E180F 17/6 
E1148 10/6 
EA60 1/6 
EA76 18/- 
EABC806/- 
EAC9I 8/- 
F.AF42 8/9 
EB34 7/6 
ER41 4/6 
8891 8/8 
88041 8/6 
EBC81 6/9 
EBC90 4/- 
EBC91 5/6 
E10'80 8/- 
EBF83 8/- 
E03589 6/3 
EBL21 11/- 
ECM 12/6 
E064 6/- 
EC70 4/9 
ECM 10/8 

EC92 6/6 
ECC31 16/6 
ECC32 4/6 
ECC33 29/1 
ECC34 29/6 
80040 9/6 
ECC81 8/9 
ECC82 4/6 
ECC83 4/8 
ECC84 5/6 
ECC85 6/- 
ECC88 7/- 
ECC189 9/6 
ECC804 12/6 
ECC807 27/- 
ECF80 6/6 
ECF82 8/6 
ECF86 9/- 
ECF804 

1101121 12%8 
ECH85 5/9 
F.CH42 10/- 
ECH81 6/9 
ECHBS 8/- 
ECH94 7/- 
ECL80 6/6 
ECL82 6/- 
ECL83 9/- 
ECL84 12/- 
ECL86 11/- 
ECL86 8/- 
ECLL800 

80/- 
EF22 12/6 
EF30 3/6 
EF37A 7/- 
EFS9 6/- 
EF40 8/9 
EF41 9/6 
F.F42 3/6 
EF64 10/- 
EF73 6/8 
EF80 4/6 
EF83 9/6 
EF86 6/3 
EF88 8/- 
EF89 4/9 
EF91 8/3 
EF92 2/6 
EF97 10/- 
EF98 10/8 

EF183 6/- 
85184 6/- 
EFP60 10/- 
EH90 6/6 
EL32 8/6 
EL33 12/- 
EL34 9/6 
8136 10/- 
EL37 17/3 
E1,41 9/3 
E1,42 9/9 
ELM 8/- 
EI.83 6/9 
ELM 4/6 
ELM 7/6 
ELM 8/- 
8191 2/6 
EL96 6/- 
8871 14/- 
89180 6/9 
EM81 6/9 
83184 8/- 
EM85 11/- 
E3187 7/8 
13751 8/9 
8581 7/- 
EY83 8/8 
E584 7/6 
8586 6/- 
8587 6/- 
EY88 7/8 
8591 8/- 
EZ36 6/- 
EZ40 7/8 
8241 7/3 
EZ80 4/8 
EZ81 4/6 
EZ90 8/8 
FW4/6006/6 
FW4/800 

10/- 
07.30 7/- 
GZ32 9/- 
0233 12/6 
GZ34 10/- 
GZ37 14/6 
HABC80 8/- 
HL23DD6/- 
HL41DD 

19/6 
HL42DD8/- 

HN309 27/4 
HVR2 8/9 
HVR2A 8/9 
1W3 5/6 
IW4/360 5/6 
1W4/500 6/- 
KT2 6/- 
KT8 84/6 
KT32 5/6 
KT41 19/6 
KT44 20/- 
KT01 12/- 
KT83 4/- 
KT66 17/8 
KT74 12/6 
KT78 7/8 
KT88 99/- 
KTW61 8/6 
KTW8210/- 
KTW83 5/9 
KTZ41 6/- 
1.63 8/9 
LN162 8/6 
118309 9/- 
I.N819 16/- 
15339 16/- 
L7.329 6/8 
ME140014/9 
MHD4 8/8 
3011,4 12/8 
MHLDB 7/6 
M012/144/- 
MX40 12/6 
N78 88/4 
N108 27/10 
N339 2 81 2/6 
PABC80 7/8 
PC88 9/6 
PC88 9/8 
PC96 8/3 
PC97 8/8 
PC900 8/8 
PCC84 8/- 
PCC86 6/6 
PCC88 9/9 
PCC89 9/6 
PCC189 9/8 
P0F80 6/8 
PCF82 6/- 
PCF84 8/- 
PCF88 9/- 

PCF801 7/- 
PCF802 9/- 
PCF806 8/9 
PCF80011/8 
PCF80812/O 
PCL81 9/- 
PCL82 7/- 
PCL83 
501,84 7/8 
PCL86 8/8 
PCL86 8/6 
PCL88 16/- 
PEN46 7/- 
PEN46DD 

12/- 
PEN48 4/- 
PEN4b3DD 

19/6 
PENA4 19/6 
PEN/DD 

4020 17/8 
PFL20012/- 
P1.33 19/8 
51,36 9/6 
5181 7/8 
PL81A 10/6 
51,82 6/6 
PL83 6/6 
P1.84 8/8 
P1302 12/- 
PL600 12/- 
P1.604 12/6 
P1.508 27/10 
P1.609 28/9 
P1.802 16/- 
7.9184 7/9 
PX4 14/- 
PY32 9/8 
5733 9/6 
PY80 6/3 
5581 6/8 
5582 6/- 
PY89 5/8 
5588 8/8 
55800 8/8 
PY801 8/8 
5290 9/6 
QP21 6/- 
QQV03/10 

Q87I{/20 
10/8 

Q8150/166/6 

QV04/7 8/- 
R10 16/- 
011 19/6 
R16 34/11 
R17 17/6 
R18 9/6 
R19 6/8 
R20 11/9 
R52 7/6 
RK34 7/6 
8542 12/6 
8561 8/8 
TDD4 8/3 
TH4B 10/- 
TH233 / 
TP2620 8/9 
UABC80 6/9 
UAF42 9/6 

UBC41 7/6 
UBC81 7/- 
UBF80 6/9 
UBF89 6/8 
UBL21 9/- 
17C92 5/6 
UCC84 8/- 
17CC86 6/6 
UCF80 8/8 
17CH21 9/- 
UCH42 9/9 
UCH81 6/8 
UCL82 7/- 
UCL83 10/- 
17541 9/6 
11542 9/- 
UF80 6/9 
11586 8/9 
1.11813 9/- 
UF89 6/8 
17141 9/6 
111413 12/6 
UL84 6/6 
UM80 6/- 
UR1C 10/6 
17175 7/- 
0178 14/- 
131.19 7/3 
UU12 4/6 
UY1N 9/- 
11E21 9/6 

0541 6/9 
UY85 6/6 
1510 9/- 
1712/14 7/6 
1718 16/- 
1717 6/- 
U18/20 10/- 
1119 34/6 
1722 7/9 
1726 18/- 
1128 11/9 
1131 6/- 
U33 29/6 
1736 18/8 
1737 84/11 
1346 16/8 
049 11/9 
U50 6/8 
1152 4/9 
1778 4/9 
1178 3/6 
0107 18/8 
17191 12/8 
0261 18/- 
11281 8/- 
U282 8/- 
17801 11/- 
11829 16/- 
17403 8/8 
0404 7/6 
17801 18/- 
174020 8/9 
VP4B 10/8 
VP13C 7/- 
VP23 2/8 
VR75 24/- 
VR106 6/- 
VR160 6/- 
VT81A 7/- 
517111 7/3 
V17120 12/- 
VU120Al2/- 
VU1S3 71- 
876 5/9 
W107 7/- 
W729 10/- 
X41 10/- 
X61 5/9 
X86 6/- 
X66 7/8 
X81M 30/8 
Z329 18/8 

All goods are new and subject to the standard 90 -day guarantee. We do not handle manufacturers' 
seconds, nor rejects, which are often described ea ''new and tested" but bave a limited and un- 
reliable life. Businese houre Mon.-Fri. 9 -5.30 p.m. Bate. 9.1 p.m. 
Terms of business. Cash with order only. Post /packing 8d. per item. Orden over 95 poet/ 
packing free. Same day despatch by Bret close mall. Any parcel insured against damage In transit 
for only Od. extra. Complete catalogue of valves, transistors and components with conditions of 
sale, price 10d. poet free. No enquiries answered unless B.A.E. enclosed for reply. 

A LONG COOL LIFE 
for your valuable components with the 
S.D.C. DeC range of SOLDERLESS breadboards 

S-DeC 

T-DeC 

µ-DeC 

Available as single packs with accessories and 
control panel @ 29/6d or the DeCSTOR double 
pack containing 2 S -DeCs, accessories, control 
panel, all in a plastic storage container. Only 67/6d. 
A 4 DeC pack is available, only 117/6d. 

Now available to the amateur. 208 connection points. 
38 independent junctions. Accommodates I.Cs using 
standard carriers. Three times the capability for only 
twice the price! Unit pack with control panel 50 / -d. 

Primarily for use with integrated circuits; further 
details on request. 

T -DeCs, S -DeCs and Accessories are all obtainable 

from leading suppliers throughout the U.K. 

In case of difficulty complete the coupon and 

mail without delay. Post to: 

S.D.C. Electronics (Sales) Ltd., 
34, Arkwright, Astmoor Industrial Estate, 
Runcorn, Cheshire. Tel: Runcorn 5041 
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Please send me: 

T-DeC 

I T -DeC Pack S -DeC Single Pack 

DeCSTOR Pack 4 -DeC Pack 

Tick here if you require further details of the p.-DeC I 
/ enclose PO /Cheque /Money Order value £ / / d. I 
Money refunded If not satisfied. 

I Name 

Address 
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DISCOUNT WAREHOUSE 

ALL ITEMS OFFERED ARE FULLY GUARANTEED 
AND BACKED BY COMET. 
OPEN TO THE PUBLIC 9 to 5.30 p.m. daily (9 p.m. 
Thursday and Friday evenings) and 5 p.m. Saturdays. 
COMPLETE FREE PRICE LIST CONTAINING OVER 
800 ITEMS ON REQUEST. 

Rec. Retail Comet 
Price Price 

AMPLIFIERS 
DULCI 207 Stereo Amplifier £25 0 0 £19 0 0 

DULCI 207M Stereo Amplifier 
takes magnetic P/U .. £30 0 0 £21 19 0 

DULCI 220 Princess .. .. £44 2 0 £34 19 6 

GOODMANS Maxamp .. £54 0 0 £42 10 0 

New LEAK Stereo 30 Plus .. £52 0 0 £41 10 6 

New LEAK Stereo 30 Plus 
In teak case .. .. .. £52 0 0 £4119 6 

New LEAK Stereo 70 .. £63 0 0 E50 19 6 

LINEAR LT.66 Stereo 
Amplifier .. .. .. £15 15 0 £13 10 0 

QUAD 33 Preamplifier .. £43 0 0 £34 19 6 

QUAD 303 Stereo Main 
Amplifier .. .. .. £55 0 0 £45 19 6 

ROGERS Ravensbourne 50 

watt Stereo .. .. .. £59 10 0 E4019 6 

ROGERS Ravensbourne 
In teak case .. .. .. £64 0 0 £54 9 0 

ROGERS Ravensbrook .. £41 0 0 £34 19 6 

ROGERS Ravensbrook 

in teak case.. .. .. £46 10 0 £39 19 6 

TELETON 203E .. .. £28 7 6 £23 7 6 

TRUVOX TSA.200 .. .. £54 12 0 £42 9 0 

WHARFEDALE GP 50 

Mark I1 P.A. Amplifier .. Special £50 0 0 

Price 

TUNERS 
ARENA 211 Stereo with 

decoder .. .. .. £39 18 0 £34 19 

DULCI FMT.7FM Tuner .. £22 1 0 £19 0 

DULCI FMT.7S FM Stereo 
Tuner .. .. .. .. £29 8 0 £23 0 o 

GOODMANS Stereomai 
AM /FM Stereo Tuner .. £82 10 5 £69 19 6 

LEAK Troughline Tuner with 
multiplex .. .. .. £51 10 6 £39 19 6 

QUAD Stereo FM Tuner .. £51 0 0 £43 19 6 

ROGERS Cadet Mark Ill 
£20 12 6 £17 13 0 

ROGERS Ravensbourne 
Tuner with Decoder .. £60 15 3 £52 2 0 

TRUVOX FM 200 /IC Tuner .. £52 0 0 £42 0 0 

TUNER -AMPLIFIERS 
ARENA 2400 with Decoder .. £90 6 0 £69 19 6 

ARENA 2500 complete with 
Decoder .. .. .. £97 0 0 £79 0 0 

(NEW) GOODMANS Model 
3000 with stereo decoder .. £77 14 7 £66 0 0 

TELETON MX.990 Stereo Tuner /Amplifier with AM 
FM Multiplex Stereo Radio c/w two Speakers, each 
speaker containing 81n. bass, 21n. tweeter 

£64 13 2 £49 19 6 

TELETON F.2000 AM /FM 
Stereo Tuner /Amplifier 2 x 

5 watts RMS with silicon 
transistors .. .... .. £43 0 0 £35 19 6 

TELETON R.8000 AM /FM 
Stereo Tuner /Amplifier 2 x 

6 watts RMS, complete with 
2 speaker boxes .. .. f60 19 6 £49 19 6 

Rec. Retail Comet 

Price Price 

TELETON 7AT1 Stereo Tuner/ 

Amplifier AM /FM 50 watts 

RMS Stereo Decoder with 

0 0 £95 0 

TELETON CMS.400 AMI 
FM Multiplex Tuner/Amp- 
lifier with 2 speaker boxes 

and turntable .. .. £126 0 0 £99 0 

THE GOODMAN 3000 MUSIC AUDIO SUITE 

A complete Audio Suite with Stereo Radio, complete 

with Speakers, Turntable and magnetic cartridge. 
All wired and ready to go. Beautifully finished in 

Teak .. £140 9 0 £115 9 

Rec. Retail Comet 

Price Price 

GARRARD SL.75 .. £35 12 5 £26 19 6 

GARRARD SL.95 .. £45 9 1 £34 19 6 

GARRARD 401 .. £31 14 2 £25 10 0 

0 GARRARD 3000 .. £11 4 1 £9 10 0 

GARRARD 3500 .. £12 4 0 £10 1 10 

GOLDRING Lenco GL.68 £22 7 2 £16 19 11 

GOLDRING Lenco GL.75 £35 15 5 £29 19 6 

GOLDRING 75P .. £46 18 8 £39 0 0 

GOODMANS Model 3025 

Complete with Magnetic 
Cartridge .. .. .. £37 14 9 £31 19 6 

THORENS TD.125 .. .. £63 4 9 £55 0 0 

THORENS TD.150 .. .. £28 16 11 £25 7 0 

THORENS TD 150A .. .. £35 14 6 £29 10 0 
4 THORENS TD.150B .. .. £32 17 6 E26 19 0 

THORENS TD.150AB .. £39 16 9 £32 19 8 

THORENS TD.124/11 .. .. £45 18 1 £40 7 0 

Bases, plinths and covers stocked to suit all the above 
turntables. 

HI -FI STEREO TAPE DECKS AND 
0 TAPE RECORDERS 

0 AKAI X -150D deck 4 track .. £130 2 4 E109 0 0 

6 AKAI X-360 4 track .. .. £339 0 0 £204 0 0 

6 
AKAI X -360D deck 4 track .. £290 0 0 E243 0 0 

AKAI 1710 4 track w/o acc... £109 0 0 £99 19 6 
0 

AKAI 1800 4 track .. .. £158 0 0 £133 0 0 
6 AKAI 1800SD 4 track.. .. £199 0 0 £167 0 0 

6 AKAI 4000D deck 4 track .. £99 10 0 £79 19 6 

9 AKAI X -V 4 track .. .. £180 0 0 £151 0 0 

AKAI M -9 4 track w/o acc. £195 0 0 £139 19 6 

MARCONI 4214 twin track 

0 Tape Recorder .. .. £35 16 0 £31 0 0 

6 MARCONI 4216 4 -track 
Tape Recorder .. .. £41 5 0 £35 19 6 

0 
MARCONI 4218 Stereo 

6 
Tape Recorder .. .. £88 0 0 £77 19 6 

6 MARCONI 4238 4 track 
0 Tape Recorder .. .. £58 11 0 £49 19 6 

PHILIPS battery operated 

0 tape recorder Model 4200 £35 6 0 £21 19 6 

6 SHARP 504 battery /mains 
tape recorder, complete 
with all accessories 

6 
guaranteed 5 years .. £35 5 3 £24 19 6 

6 TELETON 7D 70 Stereo Tape 
Deck .. .. £85 10 3 £62 0 0 

6 TELETON FXB501D Stereo 
O Tape Deck and preamplifier £65 0 8 £49 0 O 

TELETON 401X FM Multiplex 

0 Stereo tuner /amplifier 20 

watts RMS .. .. .. £67 2 6 £49 O 0 

TRUVOX R54 3 speed 4 -track £72 2 0 E52 2 0 

TRUVOX R52 3 speed 2 -track £72 2 0 £52 2 0 

PICKUP ARMS 

0 GOLDRING Lenco L75 £12 6 6 £10 10 0 

6 GOLDRING Lenco G65 £7 13 6 £6 10 O 

6 SME 3009 with S2 shell £27 19 2 £23 17 6 

6 SME 3012 with S2 shell £29 0 0 £25 17 6 

CARTRIDGES AT DISCOUNT PRICES 

SPEAKERS 

CELESTION Dicton 10 .. £21 13 1 £17 16 

CELESTION Ditton 15 .. £31 3 7 £26 5 

DULCI AS3 Speaker .. .. £8 8 0 £6 19 

GOODMANS Maxim .. £20 15 6 £16 19 

GOODMANS Mezzo II .. £30 18 0 £25 13 

GOODMANS Magnum -K .. £40 2 0 £29 19 

GOODMANS Mirimba .. £26 0 0 £16 19 

GOODMANS Mambo .. £22 6 6 £18 11 

GOODMANS Loudspeaker 
System. Model 3005 (per 
pair) .. .. .. .. £25 0 0 £21 0 

KEF Celeste .. .. .. £29 0 0 £23 19 

KEF Concord .. .. .. £43 10 0 £36 0 

LEAK Sandwich .. .. £43 10 0 £32 19 

LEAK Mini- Sandwich .. £29 15 0 £21 19 

QUAD ELECTROSTATIC .. £66 0 0 £55 0 

WHARFEDALE New 

"Airedale" .. .. .. £69 10 0 £57 14 

WHARFEDALE Denton .. £16 6 0 £12 19 

WHARFEDALE Super 
Linton .. .. .. £21 0 0 £16 19 

WHARFEDALE Melton .. £29 10 0 £22 19 

WHARFEDALE New 

Dovedale 3 .. .. .. £39 10 0 £30 19 

WHARFEDALE Rosedale .. £55 0 0 £45 0 

WHARFEDALE UNIT 3 

Speaker Kit .. .. .. £10 17 6 £9 10 

Bowers and Wilkins Speakers also available at dis- 
count prices. 

TURNTABLES 
GARRARD SP.25, Mark II .. £15 11 11 £11 10 

GARRARD AP.75 .. £23 18 7 £17 19 

GARRARD SL.55 .. £13 17 9 £11 2 

GARRARD SL.65 .. £18 8 4 £14 19 

COMET DISCOUNT WAREHOUSE 
Reservoir Road, Clough Road, Hull. Tel 407906 Customers are welcome to call personally. 
68a Armley Rd (Artist St) Leeds LS12 2EF Tel 32055 I Ample Car Parking facilities 

Comet guarantee that all prices quoted are genuine. All items offered available at these prices at the time this issue closed for press. 
Add 9/- for post and packing on all orders. Make cheques, Money Orders payable to "COMET". 
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M. Et B. RADIO 
15a HUNSLET ROAD, LEEDS LS10 1JQ 

Telephone: 0532 -35649 

R210 RECEIVER. Modern 14 miniature valve receiver. 2- 16Mc /s in 
7 bands each 50in. film strip scale. l0 /100Kc /s xtal calibrator. BFO. 
CW filter. Internal 24V psu. Supplied c/w handbook and home -made 
mains psu. £30, eau. 25/ -. 
VHF MOBILE TX/RX. Miniature valve trans- receiver with 12V 
transistor power unit. Double conversion receiver. Xtal controlled 
but easily converted to tuneable. High or low band models (2 or 4 
metres). Please state which when ordering. Positive or negative earth. 
Supplied c/w circuit and notes. TESTED £9.10.0, carr. 27/6. 
TRANSISTORISED 2 -METRE CONVERTERS. 2 RF stages. 
Various IF frequencies. Please state preference when ordering. 
£7.15.9, plus 5/- pp. 
12 VOLT TRANSISTOR INVERTERS. Gives 240V DC at 40 
watts. Ideal for caravan fluorescent lighting. £6, plus 7/6 pp. 
Various other transistor inverters. Please send SAE for details. 
RADIOTELEPHONE press to talk microphones. Used. 5/ -, plus 
2/- pp. 
SPRING LOADED mobile whip base sections. Chrome finish. 
Brand new. 6/6, plus 1/6 pp. 
GRANADA 4. Transistor amps in cabinet with speaker. Tested. 
62/6, plus 7/6 pp. 
GPO Telephones with dial, 17/6, plus 6/- pp. Modern style telephone 
42/6, plus 6/- pp. 
QQV03 /10 6/- tested. V06/40A 37/6 tested. 800piv 16 amps silicon 
diodes on heat sink, 6/-. BY128 2/6. 2 x OC35s on heat sink, 10 / -. 
0C35 on small heat sink 5 / -. 1/- pp. 
STETHOSCOPE HEADSETS. Brand new. Ideal for stereo or mono. 
Low imp. 27/6, plus 3/6 pp. 
2 -METRE TRANSISTOR P.A. £7.10.0. 
Transistor amplifiers, modulators, mic pre-amps. VHF transmitters. 
Scopes. Aerials. Valves. Etc. 
TELEMETER. A well finished cabinet containing lots of useful items 
for the constructor. Tape unit and head, 2 motors, speaker, auto and 

mains transformers, miniature valve I.F. 
unit etc. Ideal for stripping or modifying. 
77/6 plus 7/6 
carriage. 

STEREO CABINETS. A beautifully fin- 
ished polished wood cabinet supplied in 
original carton. NEW. 47/6 plus 6/6 carr. 

LISTS 6d., plus SAE. 

.1,17CA TIM It I 

reetwwwirecremeemors 

MOE 
Now in its 

over 

15,000 
copies sold 

-fil second printing 
Radio Communication Handbook 
832 pages of everything in the science of radio communi- 
cation. The Handbook's British origin ensures easy 
availability of components. The standard work in its field. 

69s post paid 

R.S.G.B. INTERNATIONAL RADIO 
ENGINEERING a COMPONENT EXHIBITION 

Royal Horticultural Society's New Hall, 
Greycoat Street, Westminster, S.W.1. 

Come and see everything in international radio, from a 
threepenny resistor to a thousand pounds worth of ssb 
equipment. The world's Premier Radio Show in London. 

OCTOBER 1-4, 10 a.m. to 9 p.m. 
Don't miss this one! 

Free Publications list, plus free details of the 
RADIO SOCIETY of GREAT BRITAIN 
from RSGB PUBLICATIONS 
35 DOUGHTY STREET, LONDON, WC1 

BIGGEST BREAKTHROUGH IN RADIO KITS! 
THE REVOLUTIONARY APOLLO "6" CAN BE BUILT 
SPECIALLY made for the thousands of dis- 
criminating people who want the finest easy - 
to -build radio ... at a reasonable price! This 
is a different breed -it will startle you! 
EIGHT MONTHS AGO our two designers 
were briefed to produce a radio kit that would 
fill these technical demands :-DEMAND-A. 
IT SHOULD BE POSSIBLE TO BUILD 
PAINLESSLY IN ONE EVENING . 
ANSWER -the Apollo "6" has simplified, 
well illustrated step -by -step plans. 

CONTAINS FEATURES THAT 
CAN'T BE BOUGHT IN READY 
MADE SETS -AT ANY PRICE 

receives medium wave Et trawler 
broadcasts. 
every component brand new -no 
surplus rejects or "seconds ". 
uses latest Silicon Planar Epitaxial 
Epoxy transistors. six stage stable reflex -2 R.F., 1 

Diode demodulation, 3 A.F. 
simplified illustrated plans. 
from partsto programmes in an evening 
...PLUS MANY MOREI 

No soldering iron is necessary and you don't 
have to have a magnifying glass and a pair of 
tweezers. DEMAND -B. IT SHOULD 
WORK FIRST TIME ... -ANSWER - 
Apollo "6" uses latest rugged Silicon Tran- 
sistor Circuitry and every single transistor, 
diode . capacitor, resistor, inductance etc. is 

brand new and fully tested -no 
surplus parts, no manufacturers 

rejects, no manu- FOR facturers"seconds", 
and uses tEver 

U 
RReady" battery. 

DEMAND -C. IT C 
MUSTHAVETHE 
POWER TO OPE- 
RATE OPTION- 
AL LOUDSPEAKER ...DEMAND 
-D. IT MUST GIVE GOOD 
RECEPTION IN DIFFICULT 
AREAS DEMAND -E. IT 
MUST WORK ON ITS OWN 
INTERNAL FERRITE ROD 
AERIAL . . . ETC. ETC. 
ANSWER -Th pollo "6" does 
all this -and much morel 
REVOLUTIONARY SILICON 
PLANAR EPDXY CIRCUIT 
DESIGN 
Apollo "6" will probably be bang 
up -to -date well into the seventies! it 
bristles with latest technical innova- 
tions. Six stage stable reflex N.P.N. 
and P.N.P. circuit consisting of 2 Radio Fre- 
quency stages, 1 Diode demodulation stage 
and 3 Audio Frequency stages. Uses latest 
Silicon Planar Epitaxial Epoxy transistors 
(similar to types used in America's Space 

IRON CLAD GUARANTEE 
Should you not be completely satisfied 
with your purchase when you receive it 
from us, your money wil /be refunded in 
full, at once and without quibble or 
question .. . 

oject). The first two transistors give 
amplification of 100 to 400 each, (at 
only 100 Microamps collector current 
approx). Output transistor gives amplification 

PHOENIX ELECTRONICS (Dept.PW4) 

of 235 to 470. Stable refiexing gives the Apollo "6" 
staggering selectivity, uncanny sensitivity, true -to -life 
sound reproduction -in fact its range, power and 
selectivity must be experienced to be believed. 
Enter a new magic world of reception - station after 
station (home and abroad). 
THRILLING SOUND OF AN SOS AT SEA 
Listen to the thrilling sound of an SOS at sea -tune in 
to a world you've never heard before ... NOTE. Because 
members of our own Staff (and their friends) are enthu- 
siastic and have already bought Apollo "6" parts we 
know demand will be enormous. DON'T DELAY - 
SEND FOR YOURS NOW, send 59/6+3/6 P. & P. for 
all parts, illustrated plans, personal listening earpiece 
etc. (all parts can be bought separately) 
MONEY BACK GUARANTEE (see panel). 

Orders despatched in strict rotation. 
18 Little Preston St, Brighton, 1. Sussex. 
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NEW! HSL.700 MONO 
TRANSISTOR AMPLIFIER 

A really high 
fidelity mon- 
aural amplifier 
with perform- 
ance charac- 
teristics to 
cult the most 
dlecriminat- 
lug listener. 
8 translator 
circuit 
with in- 
tegrat- 
ed pre- 
ampli - 
fier assembled 
on special printed sub 
panel. AD161 -ÁD182 operating 
In symmetrical complementary pair. Output transformer 
coupled to 2 ohm and 16 ohm speaker sockets. Standard 
phono input rockets. Full wave bridge rectifier power 
supply for AC mains 200 -240v. Controls: Bass, Treble, 
Volume /ou /offs Function selector tor PU1, PU2, Tape, 
Radio. The H8L.700 is strongly constructed on rigid steel 
chassis bronze hammer enamel finish, size 95 x 6 x 48 in. 
Performance figures: 
Sensitivity: PU1.60m /v. 58K input impedance. 

PUS- 110m/v, 1 meg input impedance. 
Tape- 110m/v, 1 meg input impedance. 
Radio- 110m /v, 1 meg input impedance. 

Output power measured at lKc --8.2 watts RES into 3 
ohms, 5.8 watts REM into 16 ohm. Overall frequency ree- 
ponse 30 s /s-18 Kc /e: Continuously variable tone controls; 
Bass, + 8 db to - 12 db at 100 c /s. Treble, + 10 db to 
-10 db at 10 Kc/s. The HBL.700 has been designed for 
true high fidelity reproduction from Radio Tuner, Gramo- 
phone deck and Tape Recorder preamp. Supplied ready 
built and tested, complete with knobs, attractive anodised 
aluminium front escutcheon panel, lull circuit diagram 
and operating instructions. 

TRANSISTOR STEREO 8 + 8 MK II DE LUXE STEREO AMPLIFIER 
A.C. mains 

200 -240 
volts. Us- 
ing heavy 
duty fully 
isolated nine trans- former 
with 

rec- 
tificat ion 

giving adequate 
smoothing with negligible 

hum. Valve line up: -2 x ECL88 Triode Pentodes. 
1 x EZ80 as full wave rectifier. Two Dual potentiometer. 
are provided for base and treble control, giving bass and 
treble boost and cut. A Dual volume control is med. 
Balance of the left and right hand channels can be 
adjusted by means of a separate 'Balance' control fitted 
at the rear of the chassis. Input sensitivity is approximately 
300m /v. for full peak output of 4 watts per channel (8 
watts mono), into 3 ohm speakers. Full negative feedback 
in a carefully calculated circuit, allows high volume level. 
to be used with negligible distortion. Supplied complete 
with knobs. Chassis else 11'w x 4'd. Overall height 
including valves 6'. Ready built and tested to a high 
standard. PRICE 8 gus. P. @ P. 8/-. 

Our Special £7.19.6 Pri P. @ P. 7/8. 

LOUDSPEAKER BARGAINS 
61n. 8 ohm 18 / -. P. @ 1'. 3/-. 7 x 41n. 3 ohm 211 -. P. & P. 
4/ -. 10 x Bin 3 ohm. 27/8. P. & P. 8 /, E.M.I. 8 x 6 hi. 
3 ohm with high flux magnet 21/ -. P. & P. 4/ -. E.M.I. 
135 x 81n. 3 ohm with high lux ceramic magnet 421- 
(16 ohm 46/ -). P. & P. 8/-- E.H.I. 13 x S)n. 3 or 16 ohm 
with two inbuilt tweeters and crossover network 4 gus. 
P. A P. 8 /-- 
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 16 ohms. 
Current production by well-known British maker. Now 
with Hiflux ceramic lerrobar magnet assembly 05.10.0. 
P. & P. 7/8. Guitar models: 25w. 08.0.0, 35w. 58.0.0. 
E.M.I.B1in. HEAVY DUTY TWEETERS. Powerful ceramic 
magnet. Available in 8 or 8 ohms 15/- each; 16 ohms 18/6 
each. P. & P. 2/8. 
151n. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. 3 or 16 ohm 87/6. P. & P. 6 / -. 

S5 OHM SPEAKERS 
3 1in. 14/-, P. @ P. 2/6; 7 x 41u. 21/-. P. @ P. 4/ -. 

SPECIAL OFFER 
HI -PI Celestioa Speaker Unit. Size 6 s 41n. Powerful 
11,000 line magnet with specially treated cone sur- 
round. 10-12 ohm impedance. Few only at 20/ -. 
P. & P. 3 /8. 

QUALITY PORTABLE TAPE RECORDER CASE. 
Brand new. Beautifully made. Only 49/6. P. & P. 8/6. 
DUAL PURPOSE BULK TAPE ERASER AND TAPE 
HEAD DEMAGNETISER 85/ -. P. & P. 3/ -. 
CRYSTAL MIKES. High imp. for desk or hand use. High 
sensitivity. 18/6. P. @ 1'. 1 /6. 
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR 
PRICE Si!-. P. & P. 1/6. 

&T O. TYPE 25 MINIATURE RELAYS --48 volt. 4 a /P. 
c/o contacte. 1 amp rating. Coll resistance 5,800 ohms. 
Sise approx. } x 15 x 1 }n, high. 8/8 each. P. @ P. 1/6. 

SPECIAL OPFER! PLESSEY TYPE 29 TWIN TUNING 
GANG. 400pF + 148pF. Fitted with trimmers and 
5:1 integral slow motion. Suitable for nominal 470 kc /e 
I.F. Sise approx. 2 x 1 x 1 4In. Only 8 /8. P. & P. 2/6. 

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS. 
Giving 13 alternatives. Primary : 0- 210 -240v. Secondary 
combinations. 0.6- 10- 16- 20- 26 -30- 360 -80v. halt wave 
at 1 amp. or 10 -0-10, 20 -0-20, 30 -0-20v. at 2 amps full 
wave. Sise Sin. long x 8 5in. wide x bin. deep. Price 82/8. 
P. & P.8 / -. 
MANS TRANSFORMER. For transistor power supplies. 
Prl. 200/240v. Sec. 9-0-9 at 500 mA. 11/ -. P. & P. 2/6. 
Pris 200/240v. Bec. 12 -0-12 at 1 amp. 14/8. P. & P. 2/6. 
Pig. 200/240v. Sec. 10 -0-10 at 2 amp. 27/6. P. & P. 3/6. 
BRAND NEW MAINS TRANSFORMERS for Bridge 
Rectifier. Prl. 240v. AC Sec. 240v. at 60mA and 6.2v. at 
1.6 amp. Stack else 21 x 1 x 2 5In. 10 /6. P. & P. 3/8. 
(Special quotations for quantities.) 

HIGH GRADE COPPER LAMINATE BOARDS 
8 x 6 x n /rs in. FIVE for 10 / -. P. & P. 2/, 

Now wing Silicon Transistors in first five stages on each 
channel resulting in even lower noise level with improved 
sensitivity. A really Bret -class HI -F1 Stereo Amplifier Kit. 
Uses 14 transistors giving 8 watts push pull output per 
channel (18W. mono). Integrated pre-amp. with Baas, 
Treble and Volume controls. Suitable for use with 
Ceramic or Crystal cartridges. Output stage for any 
speakers from 3 to 16 ohms. Compact design, all parts 
supplied including drilled metal work. Cir -Kit board, 
attractive front panel, knobs, wire, solder, nuts, bolts- 
no extras to buy. Simple step by step instructions enable 
any constructor to build an amplifier to be proud of. 
Brief specification: Freq. response ± 3dB. 20- 20,000 c/s. 
Base boost approx. to +12dB. Treble out approx. to 
-16dB. Negative feedback 18dB over main amp. 
Power requirements 25V at 18 amp. 
PRICES: AMPLIFIER KIT 210.10.0; POWER PACK 
KIT 18.0.0; CABINET 13.0.0. AS Post Free. 
Also available STEREO 10 +10. As above but 10 watts 
per channel. PRICES: AMPLIFIER KIT S12. POWER 
PACK KIT 23.10.0. 
Circuit diagram, construction details and parts list (free 
with kit) 1/6. (S.A.E.). 

Official etocklete of all 
PEAK SOUND HI -PI EQUIPMENT 

including the 
P.W. DOUBLE 12 STEREO AMPLIFIER as featured 
In Practical Wireless April, May and June Issues. 
Component pack as specified. Total cost 888,6.6 Plus 
P. @ P. 11 / -. (Excluding metalwork, knobs, plugs 
and sockets and Rues.) 

SPECIAL PURCHASE! 
E.M.I. 4 -SPEED PLAYER 

Heavy 85 in. metal turntable. 
Low flutter performance 200/ 
260 v. shaded motor (90 v 
tap). Complete with latest 
type lightweight pick -up arm 
and mono cartridge with t/o 
styli for LP /78. ONLY 68/ -. 
P. @ P. 6/8. 

QUALITY RECORD PLAYER AMPLIFIER MEII 
A top quality record player amplifier employing heavy 
duty double wound maim transformer, ECC83, EL84, 
BEBO valves. Separate Base, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Sise 7in. wide x 31n deep x 61n. high. Ready built 
and tested. PRICE 75/ -. P @ P. 6 / -. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE 57/6. P. @ P. 7/6. 
DELUXE QUALITY PORTABLE R/P CABINET SIKH 
Uncut motor board else 14/ x 12in. clearance tin. below. 
6 })n. above. Will take above amplifier and any B.B.R. or 
GARRARD autochanger or Single Player Unit (except 
AT80 and 0P26). Sise 18 x 16 x Sin. PRICE 79/8.P @ P.9/8. 

8 -VALVE AUDIO 
AMPLIFIER HA84 MK 1I. 
Designed for HI -Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, sise 75" w. x 4' d. x 
4I' h. Incorporates ECC88, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 8 ohm 

speaker, Separate volume control and now with improved 
wide range tone controls giving bees and treble lift and 
cut. Negative feedback line. Output 44 watts. Front panel 
can be detached and leads extended for remote mounting 
of controls. Complete with knobs, valves, etc., wired and 
tested for only 54.16.0. P. @ P, 6 /-. an "FOUR" AMPLIFIER KIT. Similar In appearance to 
HA34 above but employs entirely different and advanced 
circuitry. Complete set of parts, etc. 79/6. P. a P. 8/ -. 

BRAND NEW TRANSISTOR BARGAINS. GET 16 
(Matched Pair) 15/ -; V16/10p 10 / -; OC71 5/ -; OC76 
ÁF117 8/6; 2G339 (NPN) 8/ -. 
Set of Mollard 6 transistors OC44, 2 -0045, AC128D 
matched pair AC128 25/ -; ORP12 Cadmium Sulphide 
Cells 10 /8. All post tree. 

VYNAIR AND REXENE SPEAKER AND CABINET 
FABRICS. Approx. 54in. wide. Usually 35/- yard. Our 
PRICE 13/6 per yard length. P. @ P. 2/8 (min. one yd.). 
S.A E. for samples. 

BRAND NEWI PARMEKO MAINS TRANSFORMERS 
Primary 110v -250v. Secondary 330 -0-330v. 100 mA and 
8.3v. at 2 amps, 6.3v at 2 amps and 8'3 v. at 1 amp. Con- 
servatively rated. Fully impregnated Electrostatic screen. 
Suitable for vertical or drop through mounting. Overall 
vise 40 x 31 a allo. Weight 8 lb. Limited number only at 
87!8. P. & P. 8/ -. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
B.S.R. 1JA25 with latest mono oompatible cart. 08.19.6 

All plus Carriage and Packing 6/6 
LATEST GARRARD MODELS. All types available 1023, 
2025, 8Pß6. 8000, AT80 etc. Send S.A.E. for latest Prices! 
PLINTH UNITS cut out for Garrard Models, 1026, 2026, 
2000, 3000, AT60, SP25. With transparent plastic cover. 
OUR PRICE 6 gns. complete. P @ P. 8/6. 

LATEST RONETTE TIO STEREO/COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. Only 82/6. P. @ P. 2/-. 

LATEST RONETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or stereo records on 
mono equipment. Only 30/ -. P. @ P. 2/ -. 
SONOTONE OTAHC compatible Stereo Cartridge with 
diamond stylus 50/ -. P. A P. 3/ -. 

FEW ONLY! ACOS High -G for EP and LP. Only 10 / -. 
P. @ P. 2/-. 

HIGH CAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak out- 
put in excess 
of 1} watts. 

All stan- 
dard British 
components. 

Built on 
printed circuit panel size 8 x Sin. 

Generous size Driver and Output Transformers. 
Output transformer tapped for 3 ohm and 16 ohm 

speaker.. Transistors (GET114 or 81 Mollard AC128D 
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 2/8 (Free with Kit). All parte sold separately. 
SPECIAL PRICE 45/ -. P. @ P. 3/ -. 
Also ready built and tested, 62/6. P. e P. 2 / -. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound 
mains transformer, EZ80 rectifier and ECL82 triode 
pentode valve as audio amplifier and power output stage. 
Impedence 3 ohms. Output approx. 3.6 watts. Volume 
and tone controls. Chassis else only 71n. wide x 31n. deep x 
gin. high overalL AC mains 200/240v. Supplied absolutely 
Brand New completely wired and tested with valves and 
good quality output transformer. FEW ONLY. 
OUR ROCK BOTTOM 49/6 P8/ -P BARGAIN PRICE 

10/14 WATT HI -PI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84e 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 output transformer to 
match 3-15D speaker and 2 independent volume controls, 
and separate bass and treble controls are provided giving 
good lift and cut. Valve line -up 2EL84s, RCC83, EF86 and 
EZ80 rectifier. Simple instruction booklet 8/8 (Free with 
parts). All parts sold separately. ONLY 57A.K P. @ P. 8/8. 
Also available ready built and tested complete with std. 
input sockets, 59.5.0. P. @ P. 8/6. 

Open all day Saturday H A R V E R S O N SURPLUS CO. LTD. Please write clearly 
Early closing Wed. 1 p.m. PLEASE NOTE: P. & P. CHARGES 
a few aslant.. from south Wirabladsn 170 HIGH ST., MERTON, LONDON S.W.19 Tel.: 01 -640 3986 QUOTED APPLY TO U.K. ONLY. 

Tubs Swim P. 4e P. ON OVERSEAS ORDERS 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED =TEA. 
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there are Catalogues 

Ours is THIS kind... 

... the kind that's 
INDEXED THOROUGHLY. F'rinstance "Aerials Telescopic" 

under "A" and "Telescopic Aerials" under "T ". 

PLANNED LOGICALLY. Having over 8,000 items it needs to be l 

Components are listed alphabetically in logical sections. 

ILLUSTRATED PROFUSELY. Over 1,800 pictures. Some are 
photos, some are drawings, but all clearly show the features you 
look for. 

PRINTED CLEARLY. No eyestrain here. Large easy -to -read 
type, on 330 sensible -size pages -91 x 71-in. (ignore our artist's 
enthusiastic exaggeration I) 

BOUND SECURELY. This catalogue is bound to receive long and 
frequent use. Glossy laminated covers don't show fingerprints, 
don't tear easily. 

PRICED REASONABLY. Just 8/6d plus 3/6d for post, packing 
and insurance. Folk tell us it's worth twice the price! We quite 
agree. 

RADIO 
HOME RADIO IcOMPONENTS) 

Lta 

Yes - the Home Radio Catalogue is a pleasure to buy and and to use 

By the way, every Catalogue contains six 
Vouchers, each worth 11- when used as direc- 
ted, and we supply free a 30 -page Price Sup- 
plement, a Bookmark giving electronic 
abbreviations and, of course, an Order 
Form. 

POST THIS COUPON NOW 
with cheque or P.O. for 121- 

The price of 12/- applies only to catalogues 
purchased by customers residing in the U.K. 
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Address 
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APPEAL 
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HOME RADIO (COMPONENTS) LTD., Dept. PW, 
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PRACTICAL 
WIRELESS 

VOL 45 No 6 
Issue 752 

OCTOBER 1969 

TOPIC OF THE MONTH 
Them -and us 
IMAGINE, if you can, a radio, TV and audio exhibition 
at which the general public (some 700,000 of them) 
are encouraged to enter into the spirit of the event by 
seeing rehearsals of favourite TV and radio shows, 
meet show business personalities, and even try out 
their own talent (or lack of it) in front of the cameras. 
Add to this studios for hi -fi dems., displays of tele- 
communications equipment and special features for 
the amateur radio enthusiast. 

Then consider colour TV promotion which includes a 
7,500 sq. ft. screen showing colour shots of the 
exhibition scene, and colour programmes of shows 
and amateur talent displayed throughout the exhibition 
in special viewing lounges. For good measure, let us 
also imagine supporting social activities such as 
fashion shows, promenade concerts, cable car trips, a 
miniature railway, and an amateur dancing contest. 
Not forgetting the static displays mounted by 120 
manufacturers. 

No, this is not an LSD -inspired fantasy. It is this 
year's German Radio Exhibition at Stuttgart. And while 
the Germans justifiably grow prosperous on ex- 
panding sales, our own dull and unimaginative industry 
slithers further into the doldrums, admittedly hindered 
by restrictive Government measures, and reduced to an 
uncoordinated splatter of exhibitions in hotel suites 
which are held together only by the vague concept of 
"traditional show time" yet from which, perversely, 
the paying customers, the general public, are strictly 
barred. 

With colour on three channels imminent and 
extended v.h.f. radio in the offing, to name just two 
selling tags, the industry is missing an opportunity it 
seems foolish to ignore. From the outside it appears 
that they don't want the business. 

There is, however, one crumb of comfort to readers 
of P.W. We still have the RSGB exhibition. It does not 
have the glamour of a Stuttgart or the glitter of our 
erstwhile public radio shows, but it stands unrivalled 
as an exhibition and social get- together combined, 
where everyone you meet is interested in amateur 
radio. Make a note in your diary -October 1 -4 inc.- 
and support the one event still left. P.W. will be there; 
we hope you will be, too. 

W. N. STEVENS-Editor. 

NEWS AND COMMENT 
Leader 
News and Comment 
On the Short Waves 

by Malcolm Connah ana 
David Gibson, G3JDG 

Practically Wireless by Henry 
Letters to the Editor 
Your Questions Answered 

CONSTRUCTIONAL 
Audio Signal Generator 

by C. John Courtney 
Mono - Stereo Amplifier 

by James Hossack 
Adding Squelch 

by C. R. Bradley 
Medium Wave DX Receiver 

by D. Gibson, G3JDG 
Take 20, One transistor radio 

by Julian Anderson 
Beginner's Transistor 

Capacitance Bridge 
by Keith Johnson 

A Versatile Intercom System, 
Part 3 
by J. E. Barrett 

OTHER FEATURES 
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401 
408 

424, 426 
438 

Printed Circuit Design 
by A. G. Blewett 

Pulse Circuits in Operation, 
Part 5 
by I. J. Kampel 

Basic Semiconductor Technology, 
Part 5 
by M. F. Docker, M.Sc. 

P.W. Guide to Components, 
Part 10 
by M. K. Titman, B.Sc. 
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409 

412 

418 

429 

437 
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NOVEMBER ISSUE WILL BE PUBLISHED 
ON OCTOBER 3rd 

©IPC Magazines Limited 1969. Copyright in all drawings, photographs and articles published In "Practical Wireless" Is fully protected, and reproduction or imitations In 
whole or in part are expressly forbidden. All reasonable precautions are taken by "Practical Wireless" to ensure that the advice and data given to readers are reliable. 
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices are those current as we go to press. All correspondence intended for the Editor 
should be addressed to Tower House, Southampton Street, London, W.C.2. Address correspondence regarding advertisements to Advertising Manager, Fleetway House, 
Farringdon Street, London, E.C.4. Orders for back numbers should be addressed to IPC Magazines Ltd., Back Numbers Department, Carlton House, Gt. Queen Street, 
London W.C.2. 
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nEws AND cDmmENT... 
BROADCASTING IN THE 'SEVENTIES -BBC RESHAPING PLAN 
The BBC plan for reshaping radio 
in a way planned to best meet 
the requirements of the 1970s 
has now been submitted to the 
Postmaster- General for approval. 
It features improved m.w. 
coverage, a further step towards 
v.h.f. expansion and a scheme for 
setting up a 40- station local 
broadcasting network. 

A high priority in the plan is 
to improve m.w. coverage of 
Radio 1 and Radio 4 and this is 
to be achieved by making better 
use of m.w. channels released by 
discontinuing Radio 3 on m.w. 
and by eliminating the English 
Regional "opt- outs" from Radio 4 
which will be no longer needed 
with the proposed new network 
arrangements. 

Radio 1: This is planned as a 
popular music programme with 
news summaries on the half -hour, 
transmitted on m.w. only. Despite 
reallocation of frequencies there 
will continue to be night -time 
interference from Continental 
stations, but the new plan will 
make Radio 1 available to 4+ 
million more people. 

Radio 2: Light music pro- 
gramme with news summaries on 
the hour, transmitted on 1.w. 
and v.h.f. The 1.w. coverage is 
98% during the day and 83% at 
night, a situation it will be diffi- 
cult to improve upon. A BBC 
spokesman told PW that a good 
deal of stereo is planned for the 
v.h.f. channel. 

These two networks will be 
kept separate during the daytime 
and possibly late in the evening 
but will combine during the main 
evening periods. 

Radio 3: This is to be shifted 
completely to v.h.f., but the BBC 
assures us that a m.w. facility 
will be available until such times 
as the m.w. outlets can be phased 
out. Programmes will consist of 
mainly classical music with some 
drama and speech in the evenings. 

Radio 4: Mainly speech, with 
emphasis on news and current 
affairs, and with plays, discussions 
and light entertainment, to be 
transmitted on m.w. and v.h.f. 
Night -time reception on the m.w. 
band will be improved for some 
11 million people.; the daytime 
coverage being substantially total. 

It is proposed that the v.h.f. 
transmitters should also be used 
part of the time for the Open 
University (281 hours per week) 
and the schools and further 
education programmes (5 hours 
per week); the m.w. transmission 
of these latter would then be dis- 
continued. 

This complete overhaul of the 
m.w. services is estimated to cost 
some £400,000, phased over two 
years, including the construction 
of a new 150kW station at 
Stagshaw. 

Audiences: Some interesting 
figures have been supplied by the 
BBC on listening habits. For 
Radio 1 and 2 the main audience 
is during daytime, between 0700 
and 1500, peaking to 14 million. 
After 1500 the audience tails off 
to an average of 1 million in the 
evenings. Radio 4 peaks to 7 
million at 0800 and 1400 and 
again at 3 million at 1800. Radio 3 
has an average audience of only 
100,000, but this is quite evenly 
spaced throughout the hours of 

broadcasting. 
Local Radio: One of the main 

proposals in the plan is to expand 
the present experimental group of 
8 v.h.f. local broadcasting stations 
to a system of 40 stations reach- 
ing nearly 90% of the population 
of England. This would be basi- 
cally a v.h.f. service but during 
the transitional period some m.w. 
support may be provided. The 
first phase would be to launch 20 
stations, covering 70 % of the 
population, within a year of 
approval. 

Additional v.h.f. channels would 
be required to accommodate the 
complete chain of stations. These 
would be in the band of 
95- 97.6MHz in which the BBC 
now only have 7 frequencies, the 
remainder being used for non- 
broadcasting services. These are 
being cleared gradually and will 
be completely free within five 
years. The type of local stations 
envisaged by the plan will have 
an e.r.p. of 5kW and will cost 
around £80,000 each. 

Although these local stations 
would broadcast local news, infor- 
mation and commentary pro- 
grammes, it is anticipated that 
many would want to carry the 
Radio 1 broadcasts as a main 
evening sustaining programme. 
Provision has been made to 
arrange this facility. 

Fourth V.H.F. Service: The 
band 97.6- 100MHz is now used 
exclusively by non -broadcasting 
services. It is planned to make 
these eventually available for a 
fourth national BBC v.h.f. net- 
work at a capital cost of £4 
million. 

Drive Against Car Radio 
Licence Dodgers 

A huge drive against car radio 
licence evaders is likely in the 
near future. A recent estimate 
gives the number of car radios at 
over 3 million, yet only a third 
of that number of licences have 
been issued. 

At present a licence is required 
only if the radio is a fixture in 
the car, that is permanently in- 
stalled and powered by the car 
battery; ordinary portable radios, 
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even if they use a proper car 
antenna, have been exempt. It is 
probable that this anomaly will 
disappear and licences will be 
necessary whenever a radio is used 
in a vehicle. The cost of a car 
radio licence is available for 25s. 
from major post offices. 

£1,000,000,000 
This is not the first prize for 
spotting all the mistakes in News 
and Comment but the output of 
the British electronics industry 
during 1968. The actual output 

rose 19% over the previous year 
to reach a figure of £1,047 million. 

Of this, exports and re- exports 
totalled £222 million while im- 
ports were worth £196 million. 
Consumer electronics are of 
course only a small part of the 
total industry and accounted for 
just under £150 million. The 
armed forces were the single 
largest customer spending £142 
million. Computers and related 
equipment totalled £110 million 
of which £39 million was ex- 
ported. 
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NEWS AND CommEnT. 
Danish Speaker Kits 

P. F. and A. R. Helme have been 
appointed sole UK distributors for 
Peerless Fabrikkerne AIS of Den- 
mark. The company is the largest 
speaker manufacturer in Scandin- 
avia and amongst their range are 
a wide variety of speakers, cross- 
over networks and speaker kit 
systems. 

Illustrated above is the Peerless 
2-8 which consists of a 6 #in. 
woofer and 2 #in. tweeter. Fre- 
quency response is claimed as 
50- 18,000Hz with a handling 
capacity of 8 watts. Price, less 
cabinet and baffle board is 
£6 7s. 10d. The impedance of 
the entire range is 8f2. 
P. F. and A. R. Helme, Summer - 
bridge, Harrogate, Yorks. 

IC FM TUNER KIT 
The first f.m. tuner available in 
kit form using i.c.s. with pulse 
counting techniques is being mar- 
keted by General Avionic Asso- 
ciates Ltd. 

The circuit was developed by 
Marconi -Elliott Microelectronics 
in conjunction with the distribu- 
tors. The pulse counting technique 
eliminates the need for complex 
discriminator and i.f. transformers 
and removes the problems asso- 
ciated with the alignment and 
stability of this type of receiver. 

The tuner has built -in auto- 
matic frequency control (a.f.c.) 
and with the inherent stability 

of the i.c.s. a reliable and easily 
set up circuit is offered to the 
home constructor. The circuit in 
effect contains 44 transistors in- 
cluding those in the integrated 
circuits and although a fairly high 
number of discrete components 
are used, the entire tuner is built 
on a board measuring approx. 
4 x 5+in. The price of the com- 
plete kit is £9 19s. 6d. plus 5s. 
postage from General Avionic 
Associates Ltd., 9 Wimpole Street, 
London, W.1. 

HI -FI AND RADIO 
AMATEURS COURSES 

The Brentford Centre for Adult 
Education is running two courses 
starting in late September which 
will be of interest to readers. The 
first deals with Hi -Fi and Tape 
Recording which includes both 
theory and construction; the series 
will include a section on film 
sound recording. The Radio 
Amateurs Course prepares stu- 
dents for the City and Guilds 
examination which qualifies suc- 
cessful candidates to become 
licensed "Hams ". 

Enrolment is in mid -September; 
further details from the Adult 
Education Office, Hounslow 
Manor School, Holloway Street, 
Hounslow. 

Sony Radio TFM 8o3oL 

New to the Sony range of port- 
able radios is the TFM 8030L- 
a three band portable designed 
especially for the British market. 
At a recommended retail price of 
£29 15s. Od., the radio covers 
m.w., l.w. and v.h.f. bands -in 
the case of the latter a.f.c. is 
incorporated. It will operate from 
three power sources, internal 
battery, car battery or from a.c. 
mains using an optional adaptor. 
The case is finished in a black 
padded leatherette. 

TWO NEW TUNER -AMPLIFIERS 

Two new stereo tuner -amplifiers (it seems wrong to call them radios) 
will be available from late August from Armstrong Audio Ltd. The 
525 FM is a v.h.f. only model, while the 526 AM -FM (illustrated) 
includes coverage of the medium and long waves. 

Both models have an excellent specification: power output of 25 
watts per channel; inputs for magnetic and ceramic pickups and tape 
playback; tape recording and headphone outputs; bass and treble 
controls; bass and treble filters; a loudness control and tape monitor. 
There is a suppression control for f.m. inter -station noise and automatic 
mono -stereo switching on f.m. 

The recommended prices are £87 16s. 9d. for the 525 FM and 
£98 15s. 6d. for the 526 AM -FM. 
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ANY circuits for sine -wave audio signal 
generators have appeared in the popular 
technical journals but few with both sine - 

and square -wave output have ever been presented 
particularly in simplified form and suitable for home 
construction from readily available components. This 
design (Fig. 1) is based on a transistorised Wien 
bridge oscillator published some time ago by Mullard 
Limited. The original circuit employed p -n -p tran- 
sistors and delivered a sine -wave only output of 
approximately 1V r.m.s. The writer has retained the 
original Wien bridge circuitry which has been suit- 
ably modified for operation with silicon n -p -n tran- 
sistors (except Tr2) and to which has been added 
a squaring circuit, switching for sine- or square - 
wave output and an attenuator network. 

CIRCUIT DETAILS 
The oscillator employs a Wien bridge network 

with fixed capacitive elements, frequency variation 
over the range 15 to 100,000Hz being obtained 
by varying the resistive elements (VR1 and VR2). 

audio 
signal TOT 
generator 

C. JOHN COURTNEY 
The n- p- n /p -n -p pair of transistors Trl and Tr2 
between them form a high gain amplifier coupled 
to a n -p -n emitter follower. Feedback is provided 
by the unbypassed emitter resistors of Tr1 and Tr2 
and also via the thermistor (TH) between the out- 
put and the emitter circuit of Trl. The thermistor 
also ensures constant amplitude output regardless 
of small variations in supply voltage and tempera- 
ture. 

For sine -wave output the signals are taken from 
the emitter of Tr3 via S3 and S4 to VR3 which is 
the variable section of the output attenuation net- 
work formed by Tr7 (emitter follower) and the 
switched ladder attenuator R17, R18, R19, R20 and 
R21. This switched attenuator allows r.m.s. output 
levels of 1 volt, 100mV and 10mV, each range being 
continuously variable from zero to maximum. The 
variable attenuator VR3 is a linear control so that 
with a dial calibrated 0 -10 the output signal levels 
can be determined with reasonable accuracy. 

For square -wave signals, an overdriven amplifier 
(Tr4 and Tr5) has been employed ending with an 
emitter follower (Tr6). Note that the large value 
coupling capacitors (C12 and C13) are essential for 
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Fig. 1: Complete circuit of the sine and square wave audio signal generator. 
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a perfectly uniform square -wave right down to 
15Hz. The square -wave signal from Tr6 is switched 
via S4 to the output network. The adjustment of the 
pre -set resistors VR4 and VR5 will be dealt with 
later. 

The generator could be operated from bat- 
teries (12V) since the total current is only 30mA. An 
incorporated power supply does however ensure a 
constant voltage and is more economical if the 
generator is to be run for long periods. No stabilisa- 
tion is necessary as the thermistor (TH) takes care 
of small fluctuations in supply voltage. However, 
more than adequate smoothing is essential to reduce 
a.c. ripple to an amount which can be considered as 
negligible, hence the use of the large reservoir and 
smoothing capacitors C15 and C14 respectively. 

CONSTRUCTION 
The prototype shown in the photographs was 

constructed to fit comfortably into an Electroniques 
Dinki -case type DD6106. A case of similar dimen- 
sions 10 x 6 x 6 in. could of course be con- 
structed from aluminium or mild steel. Details for 
drilling the front panel are given in Fig. 2 and for 
the mounting of components on the panel in Fig. 3. 
The two transistor and components boards are also 
attached to the front panel as in Fig. 4 by means of 
aluminium angle } X fin. Plain Veroboard with a 
0.15in. matrix is used for the component boards. 
Component board 2 contains the transistors and 
components for the squaring circuit (TRs, 4, 5 and 
6) and the output stage Tr7. The output attenuator 
network resistors, R17, R18, R19, R20 and R21 
are wired directly to the switch S5. Component 
board 1 contains the Wien bridge oscillator Trl, 
Tr2 and Tr3 and appropriate components including 
the thermistor TH. Board 2 measures 4 X 34in. and 
board 1, 44 x 3 1in. 

31/8 

2 

zo. 

VRi VR2 

MCY 
16 

iI1 S3, 54 

\\ 51,52 56 
ange on /off 

f V 

1 3' 
- 

3T 

coarb output 
pilot 

4.343 3* 

VR G'tP" 
output 

all dimensions are In Inches 
holes market 'z' are 6 B.A. 

10 

Fig. 2: Front panel dimensions and drilling details. 

The power supply chassis is simply a small sheet 
of 16 s.w.g. aluminium mounted on pillars or 
threaded rod so as to clear the panel components 
beneath it (see Fig. 3). Some idea of the layout for 
components on the two boards and for the power 
supply can be obtained from the photographs. VR1 
and VR2 however call for comment regarding the 
wiring. To obtain the requisite increase in frequency 
with clockwise rotation VR1 and VR2 must be 
wired as shown in Fig. 5. Note that RX which is 

o T i 
SJ 54 _ 

aluminum angle Ira "s4'll 

\1/2 x 1/2 

power supply chassis 

Fig. 3: Layout of panel components, viewed from rear. The 
power supply panel is shown on right. 

component board 2 

component board 1 

VR1, VR2 

1/21n x tin 
/aluminium 
angle 

Perspex 
dial cover 

41e dia. xtgin 

Fig. 4: The two 
transistor and 
component 
boards are 
attached to the 
front panel as 
shown on left. 
Details of the 
Perspex dial 
cover are also 
shown. 

The above photograph shows the internal view of the assembled 
instrument and below, before the power supply unit is fitted. 
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nominally 680 ohms is wired directly to VR1. 
In order to give the finished instrument a nice 

appearance a circular Perspex cover was made for 
the frequency dial. This is optional of course and 
could be cut from celluloid or clear cinemoid. For 
the original, as shown in the photographs, Rin. 
thick Perspex was used; the 4 +in. disc being first cut 
with a fretsaw. The disc was then mounted on an 
electric drill and the edge smoothed and bevelled 
with a Surform tool. The hair -line pointer was also 
fashioned from 1-in. Perspex and fitted to a 1 Zin. 
diameter control knob. 

ADJUSTMENT AND TEST 
First ensure that the Wien bridge section is 

operating correctly and producing a pure sine -wave. 
This can only be done correctly with an oscillo- 
scope for although a small error in wiring or a 
faulty component might not stop the oscillator 
from working, one or the other could be the cause 

Negative 
of C15 and 
C14 earthed 

To on /off switch 
3 -way 

To neon panel tag - - Mains indicator strip 
Fig. 6: Layout and wiring of the power supply. 

of a poor waveform. The maximum output signal 
should be IV r.m.s. plus or minus a few mili- 
volts but can only be accurately checked with a 

valve voltmeter. To obtain 
an accurate 1V r.m.s. sine - 
wave output signal level 
some adjustment to the 
value of the nominally 82 
ohm resistor Ry in series 
with the thermistor TH 
may be necessary. How- 
ever, this should not be 
increased to greater than 
120 ohms otherwise the 
waveform will become dis- 
torted. 

The square -wave mark/ 
space ratio is controlled by 
VR4 and again an oscillo- 
scope is necessary to check 
the waveform. VR4 should 
be adjusted to obtain a 1 

to 1 mark /space ratio. The 
output from the squaring 
circuit is pre- attenuated 
by VR5, which should be 
adjusted to obtain I volt 
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boards 
1 and 2 

To tag strip 
on power 

supply 
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Co-ax 
output 
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tag S4 

Fig. 5: Showing front panel wiring and layout. 
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Fig. 7: Layout and wiring of component board 2 (oscillator). Fig. 8: Component board 1 layout and wiring (squaring circuit 

and emitter follower output stage). All transistor connections are viewed from the underside. 

392 

www.americanradiohistory.com

www.americanradiohistory.com


r.m.s. at the generator output socket with the 
switched attenuator S5 in the 1V position and VR3 
fully clockwise 

The preceding tests are best made at a frequency 
of 1,000Hz as the settings of the controls should 
then hold good for the full frequency range of 
the generator. It is possible however, that the out- 
put attenuator network may require some adjust- 
ment, i.e., a small variation of R18 and R19 may be 
necessary to obtain an exact 100mV and 10mV 
respectively with VR3 fully clockwise. Otherwise 
the output voltages should be within ±5 %, of the 
rated output using the resistor values quoted. 

* components list 

Resistors: 
R1 3.9k0 R13 2.2k0 
R2 8200 R14 5.6k 
R3 1.2k0 R15 22kû 
R4 820 R16 56Oû 
R5 5.6kû R17 68Oû 
R6 5.6k0 R18 56kû 
R7 1kû R19 6.8kû 
R8 680 R20 68Oû 
R9 47kû R21 68Oû 
R10 2.2k0 R22 270n 
R11 1kû RX 68Oû (see text) 
R12 1kû 
all 10% watt. 

Potentiometers: 
VR1/VR2 10k0+ 10k0 

Colvern CLR5018/15F type G 

VR3 5k0 linear, wire wound 
VR4, VR5 10kû miniature pre -set 

Capacitors: 
Cl 1µF paper 
C2 0.1µF paper 
C3 0.01µF paper 
C4 0.001µF paper 
C5 1µF paper 
C6 0.1µF paper 
C7 0.01µF paper 
C8 0.001µF paper 
C9 10001.LF 12V wkg. electrolytic 
C10 500µF 12v wkg. electrolytic 
C11 250µF 12V wkg. electrolytic 
C12 1000µF 12V wkg. electrolytic 
C13 10001.LF 12V wkg. electrolytic 
C14 5000µF 25V wkg. electrolytic 
C15 2000µF 25V wkg. electrolytic 
All paper capacitors, miniature, low working voltage. 

Semi-conductors: 
Trl, Tr3 BSY51 
Tr2 0072 
Tr4, Tr5, Tr6, Tr7 BCY42 

Switches: 
S1 /S2 
S3 /S4 
S5 

two -pole four -way rotary 
two -pole two -way slide 
single -pole three -way 

Miscellaneous: 
Case (see text) 10 x 6 x 6in.; Thermistor TH, STC 
type R53; H.T. transformer T1, Henry's Radio type 
PS12; H.T. rectifier MR, Henry's Radio type 1H3 
contact cooled; 0.15in. matrix plain Veroboard. 

Frequency range 
Sine- orsquare -wave: 

Output level: 

Sine -wave: 

Range 1 

Range 2 
Range 3 
Range 4 

15 to 150Hz. 
150 to 1,500Hz. 
1,500 to 15,000 Hz. 
15,000 to 100,000Hz. 

Max. 1 volt r.m.s. with attenua- 
tion to 100mV and 10mV. Each 
range continuously variable. 

Distortion less than 0.75 %. 

Square -wave: Uniform 15 to 100,000 Hz. 
Rise time better than 1 micro- 
second. 
Mark space ratio 1 to 1. 

Output level: +0.5dB 15 to 100,000Hz. 
Sine- or square -wave. 

Output impedance: Nominal 600 ohms. 

Note: Output load must not be less than 600 ohms on the 
1 volt range. 

Fig. 9: The calibrated dial. This may be scaled -up to Olin. 
diameter to give actual size. 

CALIBRATION 
The calibration of testing instruments always 

presents a problem unless one has another by which 
to check. For really accurate calibration it will be 
necessary to employ another generator and an oscil- 
loscope and use the Lissajous pattern method to 
determine the requisite spot frequencies. This is how 
the prototype of the generator described here was 
calibrated and from which the dial given in Fig. 9 

was obtained. Note that a small adjustment to 
frequency can be made by variation of RX 
(nominally 680 ohms). 

continued on page 395 
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HOME-built transistor designs are invariably 
built on some form of printed circuit, the 
tendency these days being to use the readily 

available SRBP perforated board, or that with 
copper strip bonded to it. 

Although this makes for rapid assembly, the 
result is by no means professional looking, works out 
comparatively expensive, and is not as compact as it 
might be by other means. The copper strip type of 
board costs about 5d. per sq. in., whereas ordinary 
copper laminate board can be obtained at around 
id. per sq. in.; 10 times cheaper! 

Besides these considerations, a great deal of satis- 
faction can be gained by designing and preparing a 
tailor -made printed circuit, the finished job can then 
be said to be completely "home brewed." 

PLANNING AND LAYOUT 
In circuits where the capacitance of the copper is 

not significant, i.e., below v.h.f., such as a.f. low r.f. 
and switching circuits, almost any layout can be 
adopted, but the writer has found the best method 
being to follow the circuit diagram as far as is prac- 
tical, with regard to the relative positions of 
components. 

Knowing the size of the components, and the 
required distance between lead -out wires etc., a 
rough layout and connection diagram can be drawn, 
full size. All points to be connected together are 
supplied with this connection in the form of copper 
"blocks ". Figure 2 shows the final design of a Wien 
bridge oscillator, which is one of the P.C. boards 
used in the construction of an a.f. sine /square 
generator, and shows the use of these copper 
"blocks ". The circuit from which the design was 
evolved is given in Fig. 1. Note that those compo- 
nents not labelled on the theoretical diagram are 
external to the P.C. board. The drawing in Fig. 2 is 
shown full size. 

The optimum position and size of these copper 
"blocks" is determined by trial and error, the writer 
having found that 3 drawings were necessary; (1) 
the rough layout as per the circuit diagram, (2) the 
layout drawn as neatly as possible taking into con- 
sideration component size and best use of space on 
the P.C. board, and (3) the final design, which is 
drawn on tracing paper, having ironed out any 
anomalies that may have arisen in designs 1 and 2. 
Difficulty may be experienced where far -reaching 
feedback paths or cross -connections are required, 
such as in bistable circuits in the latter case. Here, 
the best solution lies in using "link" wires, an 
example of which occurs between the collector of 
Tr3 and the emitter of Tr2 in Fig. 1. 
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C9 R7 C11 R8 

R 

Fig. 1: Circuit of a Wien bridge audio oscillator. The points 
marked A, C, D etc. are explained in the text. 

A link wire is used to connect the thermistor and 
Tr2 emitter together (Fig. 2). Had this not been done, 
a thin copper strip would have had to be designed 
to wend its way through the other copper blocks. 
The link wires go on the side of the board away 
from the copper. 

TRACING AND ETCHING 
The laminate board is cut to the required size with 

a fine saw and the edges cleaned up with a file. The 
copper should now be scrupulously cleaned using 
domestic wire wool. Cleanliness at this stage is most 
important, as any oxide impedes the etching process. 

The final design on the tracing paper is then lined 
up on the board, and with carbon paper interposed 
between paper and board, the design is traced to the 
copper. During this process the paper can be folded 
and stuck at the back with Sellotape, to hold it 
steady on the board. There is no need to mark the 
position of the holes at this stage. Transparent tape 
(Sellotape) is then stuck in strips over the copper, 
so as to cover it completely. The board can now be 
handled with no danger of the design being rubbed 
off. 

Using a steel rule and a sharp modelling knife, 
the areas to be retained after etching (the blocks) 
are now cut out, and can be removed with a pair of 
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tweezers. Care should be 
taken to apply only such 
pressure to the knife that 
is required 4o cut the Sello- 
tape, and not mark the 
copper underneath exces- 
sively. 

The copper side of the 
board is now painted, car 
touch -up enamel is ideal 
for this as it dries rapidly. 
The remaining adhesive 
tape will have acted as a 
mask, and when the paint 
is dry it is removed, again 
using tweezers. to leave 
the accurate design in 
paint on the copper sur- 
face. 

The etching solution 
used comprises 30% ferric 
chloride, 1% dilute hydro- 
chloric acid, and 69% 
water, per unit volume. These chemicals are readily 
available from the larger chemists, and may be 
ordered from the others. The acid can be omitted if 
desired, but is included to spéed up the chemical 
etching process. A depth of about half an inch of 
this solution is poured into a shallow plastic or glass 
container, and the prepared board put in. Avoid 
physical contact with the etchant- rubber gloves 
should be worn to protect the hands. 

Left alone a circuit board such as given in the 
example will take about 45 minutes to etch com- 
pletely, but if the solution is agitated frequently, 
etching can be complete in around 25 minutes. 
Inspection will determine when it is complete, 
ensure there are no "spots" or "hairlines" of copper 
left exposed, and that the edges of the painted areas 
are clean cut in appearance. 

The board is now washed in water to remove all 
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R3 
470 
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560 

Fig. 2: Printed circuit design for the circuit given in Fig. 1. 

traces of etchant, and the paint cleaned off. This can 
be done using a solvent for the paint (acetone in the 
case of cellulose enamels), or by carefully rubbing 
with domestic wire wool. The writer prefers the 
latter method as it makes far less mess, and leaves 
an ideal soldering surface. 

The tracing paper design is now positioned over 
the etched circuit, and the position of the holes 
marked using a scriber. The writer has found a 
3164in. drill ideal to take component lead out wires, 
but any size may be used as required, the only pre- 
caution being necessary is that the holes should be 
drilled from the copper side, to avoid lifting the 
copper foil. 

Not including the original outlay of chemicals the 
board shown cost the writer approximately 2d., not 
including labour, but we don't do it for the money 
anyway do we! 

AUDIO SIGNAL GENERATOR 
-continued from page 393 

The photograph above shows oscilloscope traces of square and 
sine wave outputs at 1kHz, that below shows square wave 

output at 15kHz. 

The oscillograms show actual photographs of the 
generator waveforms displayed on a Cossor 1049 
Mk. III Oscilloscope. 

One final point concerns the h.t. voltage. This 
must be as near 12 volts as possible at the junction 
of R22 and C14, with the generator operating on 
sine -wave output. If not, then adjust the value of 
R22 by a small amount as necessary. The recom- 
mended mains transformer (Ti) only should be used. 

RSGB EXHIBITION 
1 -4 October 1969 

10 am -9 pm daily 

Don't forget to visit the PRACTICAL WIRELESS 

stand at the RSGB EXHIBITION, Royal Horticultural 
New Hall, Greycoat Street, Westminster, London, 

S.W.1. 
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MONO 
JAMES ROSSACK AMPLIFIER 

THE newcomer to stereo, unless he has previously 
been an enthusiast in the field of mono hi -fi and 
consequently knows precisely what his requirements 

are likely to be, is usually a little bewildered by the 
wide choice of equipment available. Most record players 
sold today, even those in the medium or lower price 
range, are fitted with a stereo pick -up cartridge with 
provision for adding an external amplifier, so that advan- 
tage may be taken of the stereo characteristics of modern 
recordings. It would be necessary to construct or 
purchase a small transistor amplifier and speaker, which, 
suitably positioned and wired to the player, will be 
capable of providing a surprisingly inexpensive intro- 
duction to the exciting dimension of "stereo sound ". 
Unfortunately, perhaps because of its simplicity, this 
solution is not always the best one. In the first place, 
there are now two sets of batteries to be replaced 
(assuming the built -in amplifier were also transistorised), 
and, secondly, the volume and tone controls for each 
channel are independent, and have to be manipulated 
simultaneously when alterations of the settings are 
required, with the result that correct balance between the 
two channels is difficult to maintain. It is then that 
thoughts begin to turn to the possibility of procuring a 
single amplifier for both channels. 

There is a further consideration. V.H.F. radio broad- 
casts are now transmitted in stereo over a large part of 
the country, and can be made available by the addition, 
to the average radio or tuner, of a simple decoder 
arrangement, provided a 2- channel amplifier is available 
to handle the resulting dual signals. Finally, and perhaps 
of more direct interest to the experimenter, is the pos- 
sibility of feeding a stereo signal simultaneously to the 
amplifier from microphones, tape head, or even musical 
instrument pick -up coils. For this latter purpose, a fairly 
high -gain amplifier is necessary, and since matching trans- 
formers may have to be used before the input, special 
precautions will have to be taken as regards pick -up 
of extraneous hum and other noise by careful screening 
of the input to this section of the equipment. 

The amplifier which is described here will be found 
eminently suitable for experimental applications of the 
type mentioned, as well as providing a useful stand -by 

View of the assembled amplifier. 
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amplifier for a hi -fi stereo system. It was designed, 
originally, for use with a mono v.h.f. tuner, with the 
additional consideration that it could also be used as the 
"second channel" for a cheap record player of the type 
described above. Valves were chosen in preference to 
transistors, because the record player in question used 
a valve line -up. 

Although v.h.f. stereo broadcasts had not reached the 
writer's area, and a mono amplifier was therefore con- 
sidered at the time to be sufficient, it was decided to make 
provision for the future, and sufficient room was left on 
the chassis for the construction of a duplicate amplifier. 
In addition, the original intention having been to provide 
mixing facilities for microphone or tape input for 
announcements, etc, as required, a low- noise, high gain 
audio pentode, together with the appropriate mixing 
controls, was included in the amplifier circuit. Partly to 
preserve the symmetry of the layout, and partly with an 
eye to possible future applications, these mixing facili- 
ties were duplicated when the second channel was 
constructed. The result is a very useful and versatile 
amplifier with a performance in the medium to high - 
fidelity range and an output of about four watts per 
channel, which can, moreover, be built up in sections 
and added to as time and the available budget permit. 

A chassis must be chosen of sufficient size to accom- 
modate, eventually, both channels, together with a power 
supply of ample reserve capacity. The amplifier can then 
be constructed in one of four ways; as a simple record 
player /tuner amplifier for one channel only; as a dual 
microphone and p.u. /tuner mono amplifier with mixing 
facilities; and finally as a stereo amplifier using one or 
both of the preceding arrangements. Further modifica- 
tions to suit the individual experimenter's needs are also 
possible. 

Circuit 
The circuit of the complete stereo amplifier, including 

both microphone preamplifier sections, is shown in Fig. 
1. It will be observed that, though dual -purpose valves 
are used, none of these is common to both channels, 
which can thus be constructed and operated quite 
independently of each other. For descriptive purposes, 
it is convenient to divide each channel into a main 
amplifier and two preamplifiers. The main amplifier com- 
prises one -half of an ECC83 feeding into an ECL82 
triode- pentode, which provides an output power of 
about four watts, with an overall distortion figure of 
under 2% when the normal negative- feedback circuit 
in the output stage is fully operative. The remaining half 
of the ECC83 forms a preamplifier for use with a 
record pick -up or high -output tuner. In order to bring 
the total harmonic distortion figure down to less than 
1.5%, two further negative feedback circuits were in- 
corporated, one over each ECC83 half -triode. Despite the 
resulting reduction in gain, full power output can still be 
obtained with 50 -60mV of input signal. 
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Fig. 1: Complete circuit of the mono -stereo amplifier. 

For inputs down to four or five millivolts, the second 
preamplifier section, involving an EF86 will provide full 
power output, without matching problems, from the 
average crystal microphone, low power tuner, or tape 
head, although certain types of magnetic pick -up or 
microphone may require a matching transformer for best 
results. Independent volume controls permit full mixing 
facilities to be simultaneously achieved on both channels 
if desired. 

Before considering the circuit in detail, mention should 
be made of the system of component identification used 
in Fig. 1. All components associated with the left -hand 
channel are numbered in the usual way; corresponding 
components in the right -hand channel are prefixed by the 
same reference number, but increased by 50. Thus, the 
bias resistors for the left and right channel output 
pentodes (V3B and V53B) are numbered R15 and R65 
respectively. 

Preamplifiers 
The following description refers to the left channel, 

the right one being identical. VI an EF86 is operated 
at full gain, with the usual cathode bias and without 
negative feedback. Consequently, it is rather susceptible 
to overloading, and care should be taken to limit the 
maximum input to about 50mV. Capacitor C5, which 
shunts VR1, the preamplifier volume control, compen- 

22v 

R65 
470 
2W 

1VR53 
25k 

GANGED CONTROLS 

VR2, VR52 (treble) 
VR3, VR53 (bass) 
VR4, VR54, S2 

(p.0 /tuner Vol. on /off) 

OTHER CONTROLS 

VR5 (balance) 
VR6 (balance- 

altemattive to VR5) 
VR1 (left-hand mic. vol.) 
VR51(rtight-hand mic. vol) 

potentials shown are 
approximate (taken 
with 2O611/V meter) 

sates for any harshness due to a non -linear response; if 
exclusive use of a low -level high- quality input is 
envisaged (for example, from a variable -reluctance pick- 
up of 10- 15mV.) C5 may be reduced in value, or removed 
completely. 

For the high -input preamplifier, one -half of V2 
(ECC83) is used, with negative feedback via C14 and 
R17. The volume controls for each channel (VR4 and 
VR54) are ganged, in contrast to the low -level controls 
VR1 and VR51) which are separate. The reason for this 
is as follows: In the "mono" mode, where each channel 
is functioning as a straightforward amplifier, one would 
normally take advantage of mixing facilities to "fade - 
in" for example a microphone announcement or other 
material of the sort. If both volume controls were 
ganged, hum would then be likely to appear in the 
other channel, when operating on stereo, as the micro- 
phone volume control was advanced, since the unused 
input lead would be "floating" above earth potential. It 
is, of course, a simple matter to introduce additional 
switching either to isolate this unused input, or to parallel 
the microphone etc. signal through both channels, as is 
done with the high -level input; and if it is envisaged 
that facilities of this sort will be frequently required, 
ganged controls and switching of the type mentioned can 
easily be incorporated, provided screened cable is used 
throughout. In the prototype, this was not felt to be 
necessary, and the mono- stereo switch Sl is therefore 
a simple one -pole type controlling the high -level input. 
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Main Amplifier 
C6 is the coupling capacitor which feeds both pre- 

amplifier outputs to the second ECC83 half- triode, this 
functioning as the first stage of the main amplifier. Like 
the first half of the ECC83 this triode also has a pro- 
portion of its output fed back, via R8, in order to 
obtain a more linear characteristic. C8 is used to couple 
this stage to the triode section of the ECL82. The values 
of both capacitors C6 and C8 have been purposely 
kept smaller than is usual with a circuit of this type in 
order that some attenuation of bass will be obtained. 
Since bass boost is incorporated at a later stage, the 
overall effect is to provide a "normal" bass response at 
about mid -position of the boost control; but, if boost 
only is desired, with no attenuation, this can easily 
be achieved by increasing the value of these capacitors 
slightly. Do not go however, above about 0.05µF. 

There are no unusual features in the triode -pentode 
circuit. R14 is necessary to prevent parasitic oscillation, 
and should not be omitted. If the amplifier is being 
constructed for stereo operation from the outset, the 
impedance and power -handling capacity of the loud- 
speakers, together with a pair of matched transformers, 
will probably already have been chosen. Even if 
the second channel is to be added at a later stage, 
it is a good plan to obtain a suitable pair of trans- 
formers, similar though not necessarily indentical, since 
matching of components in the two output stages will 
ensure more satisfactory operation of the bass and 
balance controls, which, as explained in the next section, 
are incorporated in the negative feedback line to this 
stage. 

Controls 
The arrangement of the gain.controls (two single and 

one ganged) has already been dealt with. Potentiometer 
VR2, in conjunction with C10, is a conventional treble 
cut arrangement, and provides equalisation for records 
and v.h.f. radio. Treble boost was felt to be unnecessary. 
The arrangement of bass and balance controls, although 
a little unusual, has been found completely satisfactory 
in practice, although it does call for one or two special 
precautions. Examination of Fig. 1 shows that one side 
of the output transformer secondary is taken directly to 
the ECL82 triode cathode, which is earthed via R11. The 
feedback voltage is thus developed directly across this 
resistor. However, no actual feedback can result unless 
the other secondary lead is also at, or near. earth; any 
impedance present at this point being regarded by the 
transformer as if it were directly in series with the feed- 
back line. The mode of operation of VR3 and VR5 will 
now be clear. The latter controls the degree of feedback 
distribution operating on each channel; the former 
renders this feedback frequency -selective, so that, for 
each channel, the setting of VR3, in conjunction with 
the reactance of C12, determines the extent of feedback 
reduction, and hence the boost, at the lower frequencies. 
It will be seen, therefore, that in order to obtain an 
equal degree of lift on both channels in the bass region 
of the response curve, the balance control must be in 
approximately the correct position at the outset, other- 
wise, feedback may be insufficient on one channel to 
permit satisfactory boost to be obtained. 

The second precaution is to ensure that no external 
earth connection is made directly to the speaker or the 
output transformer secondary. This is important if the 
amplifier is being used, for example, in a small hall. 
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* components list 

Resistors: 
R1 R51 100k52 R12 R62 100k5l 
R2 R52 'IMO R13 R63 1 MS2 
R3 R53 2.2kS2 R14 R64 1 k12 
R4 R54 270k52 R15 R65 47052 2 watt 
R5 R55 270k12 R16 R66 100k12 
R6 R56 82M52 R17 R67 2.2M12 
R7 R57 100k12 R18 R68 8.2Mí2 
R8 R58 100k12 R19 R69 220k12 
R9 R59 12k12 R20 R70 470k12 
R10 R60 8.2M12 R21 R71 820k12 
R11 R61 10012 R22 R72 220k12 
(All resistors are # watt carbon, 10% tolerance 
unless otherwise stated) 

Capacitors: 
Cl C51 0.1 µF 
C2 C52 251LF 25V elec. 
C3 C53 0.1)2F 
C4 C54 32µF 350V elec. 
C5 C55 100pF 
C6 C56 0.015µF 
C7 C57 0.022µF 
C8 C58 0.015µF 
C9 C59 0.1µF 
C10 C60 0.022µF 
Cl 1 C61 251),F 50V elec. 
C12 C62 4µF 9V elec. 
C13 C63 0.015µF 
C14 C64 0.027µF 
C15 32µF 350V elec. 
C16 32µF 350V elec. 
(All capacitors paper, 350V wkg. except where 
stated) 

Potentiometers: 
VR1 VR51, 250k12 log. 
VR2 VR52, 50kí2 log. ganged 
VR3 VR53, 25kí2 log ganged 
VR4 VR54, 500kfl log ganged, with switch (S2) 
VR5, 1.5k52 linear 
VR6 (if used), 500kÛ linear (see text) 

Transformers: 
T1 T51 Output transformers, pri. matched to 

ECL82, sec. to 3 or 1552 speaker 
T2 Mains transformer 250- 0 -250V 150 - 

200mA; 5V 2A; 6.3V 5A 

Valves: 
V1 V51 
V2 V52 
V3 V53 
V4 

EF86 
ECC83 
ECL82 
GZ34 or alternative 

Miscellaneous: 
S1 Single -pole rotary or toggle switch; L1 

Smoothing choke, 20H 150mA; several 3, 4, and 
5 -way etc tag strips; Screened cable; Co -axial 
sockets (coloured stereo type); L/S output 
sockets; 6 B9A valve -holders; 1 octal -base 
holder; 1 clip for upright- mounting double can 
electrolytic; 6 pointer knobs. 

Here, facilities are sometimes provided for a low- voltage 
extension speaker connection which dispenses with the 

continued on page 411 
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CN 15 Watts. Ideal for miniature and micro from 
miniature soldering. 18 interchangeable spare 

326 bits available from .040" (1mm) up to 3/16" 
For 240, 220, 110, 50 or 24 volts. 

G 18 warts. F tred 3/32" 31 fm miniature 
work or prodrotion lines later .hangeable 
spare bi.s, 1'e' , 3/16" a.d 1,4" available. 
For 24C, 223 et 110 rot, 32/S. 

E20 watts. F tied with ti4' o-t. 
Interchengeaala spare b. s 1/32", 1/8 ", 
3/16" availacle. For 246.,=1), 110 
volts. F -om , 5/- 

ES25 warts c teed with 143' vie. 

Interch sògaob bin 3/ ". 5116" and 1/4" 
available. Ideal for high peed aroduction 
Mrs. F n 241, 220, 110 î4o 12 volts. 
From 35i J 
F40 warts. fitted 5/16 hit. 
Interchangeable bits 1/4-, 31116 ", 1/8 ", 3/32" 
avail. e. Very high tempareere iron. For . 240, 220. 110, 24 or 2C sr alts From 42!6 
Spare l in ar d efementsio el models 
Iliand rosages immediater mNable front stock. 

110.11111111.1 ME 

Complete precision This k4 -in a rigid plastic 

soldering kit "tool -box" - contains 

Model CN 16 watts 
m minute iron. fitted 
efir bit. interohengeabie 
spare bit's. ff. IV. 
Reel of resin-cored 
solder 
Felt cleaning pad 
Stand for soldering eon 

PLUS 36 -page booklet on 
"How -to- Solder" -a mine 
of information for amateur 
and professional. 

From Electrical and Radio 
snop. o. wwc.m49 6 to Antex. 

°ate '_ fninlature 
soldering 

Iron 

Ste, / 
for your 
miniature 
soldering 
iron. 

NIRSR'III NI I ON 

PRECISION MINIATURE SOLDERING IRONS 

Antex, Mayflower Amiss, Plymouth, Devon. 

Telephone: Plymouth 67377/8. 
Telex: 45296. Giro No. 2581000. 

r7 Please send me the Antex colour 
catalogue O Please send me the following irons 

Quantity Model Bit Size Volts Price 

Model CN 240/2 
15 watts - 240 volts 
Fitted with nickel plated bit (3/32' I and in 
handy transparent pack. From Electrical 
and Radio Shops or send cash to Antex. 31T 

III MN OM MI IN III NM IN MI 

I enclose cheque /P.O. /cash value 

NAME 

ADDRESS 

, 
, , , , 
1 , 
I, 

II , 

P.E.10 

IMEMMIIII.11.1 MIA 
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PLEASE FILL IN THE COUPON FOR * FREE FLOG LIST No. 4 
* A FEW I 

EXAMPLES 

* QUANTITY I 
DISCOUNTS 

* GUARANTEED 
NEW GOODS 

TRANSISTOR RADIOS. Large 11 waveband AM /FM Radios 39 GNS. many refinements, limited number. Recommended list price 
over £60. Many Others Listed from only 40 / -1 
AMPLIFIERS. 10 watt high quality. Type AC 106 Transistor- 9- GNS. iced. Bass and Treble Controls. Complete with built in Mains 
Power Pack. Many Others Listed from only 49/ -1 
AM /FM STEREO TUNER AMPLIFIERS with Stereo Multiplex. Famous make. 
IOW output. Full length S.M. scale. "Rosewood" case. Recom- 
mended list price over £40. Absolutely complete In Sealed case. 
LOUDSPEAKERS. Bookshelf size in Heavy Veneered "Rosewood ", Teak or 
Mahogany. Infinite Baffle Cases with most attractive Tygan Fronts. Size 12 x 8 x 
Bin. High compliance "Piston" wide frequency. 8 ohms Drive Unit (8 watts USA). 
Most excellent reproduction for the price. Ideally matched for 6 GNS. the above Tuner Amplifier. 

I POST NOW FOR FREE "FLOG LIST" 
1 

To Teahnleal Trading Co.. Park Oresesot Paso, Brighton I 
IPlease 

send free Flog List ", without obligation, to 

NAffiB..._..-._....___._.._-__.....-....._..._._._.. ___..._..___._....._.- ......... I Block Capitata Please 
ADDREB/S_..._.__-......._..._.-_._..._.._.. ...__.___.__......._...._...... 

........... ._ _..._ _..... PW10.69 
L 

TECHNICAL 

TRA DING 

ANNUAL STOCKTAKING 

SUMMER 
SALES 

INCLUDING 

"FLOG LIST" ITEMS 

NOW ON AT ALL 

BRANCHES 
CALLERS- ENQUIRIES 

WELCOMED WITHOUT OBLIGATION * LONDON: 10 Tottenham Court Road Tel: MUS 2639 * SOUTHAMPTON: 72 East Street * PORTSMOUTH: 350 -352 Fretton Road Tel: 22034 * BRIGHTON 6 Queens Road * BRIGHTON: Devonian Court, Park Crescent Place 
All Mail Orders to Devonian Court (Orders Recorded 24 hours -Brighton 680722) 

Tel: 25851 
Tel: 23975 

AND 100's MORE ! ! ! 

* Power Packs * Tuners * Cartridges * Amplifiers * Record Player Decks * Transformers * Tape Recorders * Transistors * Stereo Headsets * Potentiometers * Valves * Cabinets * Tools * Aerials * Microphones * Speakers * Test Equipment * Etc., Etc. 

Ja5rrn 
* TAPES * 

We offer you fully tensllised polyester/Myler 
and PVC tapes of Identical quality hi -fl, wide 
range recording characteristics as top grade 
tapes. Quality control manufacture. They are 
truly worth a few more coppers than acetate, 
sub -standard, jointed or cheap importa. TRY 
ONE AND PROVE IT YOURSELF. 

Standard Long 
3In. 15015. 2/3 3In. 225ft. 2/9 
41n. 30011 4/8 41n. 45015. 5/6 
Sin. 600ft. 7/6 SIn. 90015. 10/8 
5} In. 90015. 10/5 Sfln. 1,20015. 13/- 
71n. 1,200ft. 12/5 7In. 1,800ft. 183 

Double Triple 
3In. 300ft. 3/- 41e. 90015. 13/- 
4In. 80011. 5/ -. 51n. 1,800ft. 25/- 
Sin. 1,20010. 15 /- Sfln. 2,400ft. 34/- 
S1in. 1,80015. 19 /- 7In. 3,60015. 44/- 
7ín. 2,400ft. 27/- Quadruple 
Postage 1'- reel. 31n. 600ft. 9/5 
Post free less 5% on three reels. 
Quantity and Trade enquiries Invited. 
NOTE. Large tape stocks at all branches. 

0.0006mFd TUNING CONDENSER 
Proved design, Ideal for straight or 
reflex circuits 9/6 each. 24/- doe. 

ELLIOT SEALED 
CONTACT REED RELAY 
Three circuits closed by 3V or 100MA. 9/8 e 

SLIM TUBULAR MICROPHONE 
For hand holding or frontal euepenelon -lever 
ewltoh -high impedance with lead and plugs for 
cassette tape recorder but suitable for moat 
amplifiera. 19/6. 

600 MICRO AMP MOVING COIL 
METER 
Sin. [huh mounting round meter, ex Government 
but unused and perfect. 17/8. 

PP3 BATTERY ELIMINATOR 
Run your small transistor radio from 
the mains-full wave circuit -made 
up ready to wire into your set and a Bue omble high or low current 

6000mFd 12V 
CONDENSER 
Tubular else 3a. x lin. dia. made by Plessey. 
4/9 each, 48/- dos. 

5A, 3 PIN SWITCH 
SOCKETS 

An excellent opportunity to make 
that bench die board you have 
needed or to stock up for future 
lobe. This month we offer 8 British 
made (Moretti bakelite flash 
mounting shuttered 6A switch 
sockets for only 10 /- plus 3/6 post 
and insurance. (20 boxes poet 
free. 

óin. x óin. Printed Circuit Board 
Ideal for doaens of projects. Heavy copper on 
3/32x. sheet, 1/8 each or 15 /- per dozen. 

MAINS MOTOR 
Precision made - as 
used M record deck. 
and tape recorders - 
Ideal also for extractor 
fan, blower, heaters 
etc. New and perfect. 
Snip at 9 /6. Postage 
3/- for first one then 

1/- for each one 
ordered. 12 and 
over peat free. 
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DIGITAL CLOCK 
An imposing Instrument Ideal for modern 
reception centre or for Managing Director's 
office - definitely a showpiece to create 
interest and efficiency -mains frequency 
controlled so always keepe right time 
without ad)aetmeut -in black semi -matt 
perapex case -made up, tested and guaranteed 
-offered for only the coat of components 889.10.0, pat and Insurance 10 / -. 

ATLAS SLIMLINE FLUORESCENTS 

THE TWENTYLITE 
A Fluorescent lighting 
unit made by the famous 
Atlas company, with 
super Bilent polyester 
filled choke and radio 

euppreseed starter. The tube 
springs in and out and the whole unit la 

beautifully made and finished white massais Amazingly 
economical. If lett on all the time coats only one penny per day 

(uses } unit). Measures Zit. long. le ideal In Kitchen, Bedroom, Hallway, 
Porch, Loft, etc. Don't mime this amazing offer, 89/6 with tube. Assembled 
ready to Metal! Postage and Insurance 6/6 extra. 

1 WATT AMPLIFIER & PREAMP 
6 traoalstore- highly efficient, made for use 
with tapehead G4 but equally suitable for 
microphone or pick up- limited quantity 89/6. 
Full circuit dlag. also shows tape controls 8/- 

OUT OF SEASON BARGAIN 
Famous Nonic electric blanket claimed to be the 
most reliable in Britain. We offer at less than 
wholesale price "Corona de luxe' model, this has 
flame resistant auper safe element and double- 
think fleecy cover attached by press etude -joint 
undo the press etude to wash cover-double bed 
sae 00 x 481n. -with control switch giving choice 
of three beate -a presentation box showing regu- 
lar price 89.8.9- -we offer at 116.19.6, post 
Ins. paid. 

THERMAL CUTOUT 
A miniature device fin. dia. on one screw 
fixing mount -can be used for motor overload 
protection-fire alarm -soldering Iron switch off. 
ate., etc. -16 amp contacts open with flame - 
radiant or conducted heat. 1/8 each, 16/- doe. 
65 100. 

STEREO CABINET 
Bine 25 x 14 x 9 }ln. deep -- speaker compartment 
each end -centre portion with hinged lid and 
removable bottom hare platform for autochanger 
and room for amplfer -two tone (red and grey) 
retine covered by loud speaker ends need metal 
grille-with handle and clips -89/8, carriage 
and packing 16/-. 

DREAMLAND 
CLOCK SWITCH 

The wonderful DREAM.LARD mains operated 
clock switch will automatically switch your 
blanket on and off each evening and you will 
always have a warm bed. It's luminous; 
you can always see the time and It's a really 
beautiful unit. An Ideal gift. Can also control 
tape recorder, radio, lamp, etc., up to 600 watts. 
89/6 plus 3/6 poet d ins. 

FLEX CABLE BARGAIN 
28/0076 triple core P.V.C. covered, circular, normally sold at 1/6 yd. Our price, 
100 yd. coil 68.19.6. Poet and Insurance 6 /6. 

Where postage is not stated then orders 
over a3 are poet free. Below £3 add 2/9. 
/Semi- conductors add 1/- poet. Over £1 
poet free. B.A.R. with enquiries please. 

2 1.kW FAN HEATER 
Three position switching to 
suit changes In the weather. 
Switch up for full heater (2} 
kW), switch down for half 
heat 1 }kW), ...itch central 
blows cold for simmer cooling 
-adjustable thermostat acts 
as auto control and safety cut- 
out. Complete kit 88.16.0. 
Poet and Inc 7/6. 

COPPER CLAD ELEMENT 
1260 watts-41t. long but bent to U shape, Ideal 
for overhead heater -just mount reflector above. 
18/6 each, plus 4/6 post. fig doe. pat paid. 

500W IMMERSION HEATER 
For small process tantra, etc., 200/240V 
4fin. Into tank, 2 }M. outside of tank, 
dia. approx. 1 in., chrome plated 14/6. 
Poet and insurance 4/6. 

ELECTRONICS (CROYDON) LTD 
Dept PW 266 London Road, Croydon CRO -2TH 

Also 102/3 Tamworth Road, Croydon 
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O MONTHLY 

NEWS FOR 
DX LISTENERS 

IHAVE, at short notice, taken the position of 
temporary editor of this column. I would like to 
receive many reports and letters from readers of 

the column so I can estimate exactly what you 
require from these articles. This particular column is 

inclined more towards the DX side of the hobby 
than previous articles and I would be interested to 
hear if this is what the readership requires. 

The Limerick City Short Wave Radio Club now 
issues certificates for the verification of 15, 30 and 
50 countries on the Broadcast Bands. The awards 
can be obtained by sending a list of the QSL's that 
you hold and a ls. postal order to: Limerick City 
SWRC, 7 Colbert Park, Janesboro, Limerick City, 
Ireland. 

Propagation forecast for the month of September 
is as follows: Europe 7 and 9MHz; North America 
17 and 21MHz; South America 17 and 21MHz; 
Africa 11 and 15MHz; Asia 11 and 15MHz, and 
Oceania i l MHz. These figures apply to reception 
in Europe during the period 1700 -2100, figures for 
the remainder of the 24 hours are easily estimated 
if you remember that darkness anywhere on the 
path lowers the frequency whilst daylight increases 
the frequency. 

/ ' % ^ i s 

°j % _%, . 
A 

i.o/i.i ,.\\.. 
/4\ t 1 \v , ; -\,/\ ' ̂ ., ; . A . .. 

AFRICA 
Biafra: Radio Biafra is often heard at this QTH 

on 6144 between 2300 and 2315. 
Liberia: ELWA, Monrovia, Liberia has changed 

frequency to 15095 and can be heard in Arabic from 
2130 until 2200 when they close down. Identifica- 
tion in English is given at close down. 

Morocco: Radio Rabat has three new frequencies 
of 6045, 6170 and 6190. 

Ruanda: The new 250kW relay of Deutsche Welle 
is testing from 0000 to 0300 on 17865. 

ASIA 
Kuwait: The most recent programme schedule 

available for the Kuwait Broadcasting Service is as 
follows: 0400 -0600 English for India on 15150; 
0900 -1100 Arabic for Europe on 15430; 1300 -1905 
Arabic for N. Africa on 21685; 1600 -1900 English 
for Europe on 15405. 

Nepal: Radio Nepal is making test transmissions 
between 0220 -0700 and 1300 -1600 on 11970. 

Syria: Radio Damascus has replaced 15165 by 
15270 for the Foreign Service transmissions from 
1730 -2100. 

UAR: Radio Cairo is requesting reports on its 
test transmissions on 9630. 

Times Frequencies 

in GMT in kHz 

THE BROADCAST BANDS 
Malcolm Cunna 

EUROPE 
Andorra: Radio Andorra is reported to be using 

English from 2300 until 0400 on 5995. I would like 
to hear from anyone who can confirm this. 

Portugal: Radio Portugal has a new transmission 
to Africa at 1715 on 15345 in parallel with 21700. 

NORTH AMERICA 
Hawaii: The Billy Graham Evangelistic Associa- 

tion is planning to build a 500kW Short Wave 
station on the island of Maui. 

Grenada: The Windward Islands Broadcasting 
Service (WIBS) is now using the frequency of 21690 
up to close down at 2245. 

OCEANIA 
Australia: The ABC has changed frequency from 

15180 to 15160 for the 2000 to 0830 transmission. 

SOUTH AMERICA 
Guatemala: Dennis M. Evans, an ex- member of the 

ISWL, is now a volunteer technician at La Voz de 
Nahuala. The station operates on 3360 between 2300 
and 0300 except Tuesday, Thursday and Sunday 
when it opens at 2000. The transmitter used by the 
station is a Philips 1kW. Several reports have been 
received from American listeners and Dennis hopes 
to receive the first report from a European listener 
in the near future. 

Netherlands Antilles: The Radio Nederland trans- 
mitter at Bonaire does not use the frequency of 
9715 despite several reports to the contrary. 

In conclusion here is a list of special Latin 
American holidays (my thanks go to the Cimbrer 
DX Club for this item). These holidays often lead 
to extended schedules and good DX. September 14 

Nicaragua; Sept. 15 El Salvador, Guatemala, 
Honduras, Costa Rica and Nicaragua; Sept. 16 

Mexico; Sept. 18 Chile; Sept. 24 Dominican 
Republic; Sept. 29 Paraguay. October 3 Honduras; 
Oct. 9 Ecuador; Oct. 12 Costa Rica, Ecuador, El 
Salvador, Guatemala, Honduras, Mexico, Nicaragua, 
Argentina and Chile; Oct. 20 Guatemala; Oct. 21 

Honduras. November 1 Guatemala and Peru. 
73s, good listening and hoping to hear from you 

soon. 
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THE AMATEUR BANDS 
David Gibson,G3JDG 

iiiUCH the same conditions as last month pre- 
vail and, alas, no real improvement in 10 
metres. The short skip on 20 has been rather 

more noticeable. There's always something weird 
about hearing odd G stations at S9 on this band. 
One scribe informed that the sunspots were rather 
reluctant to decline and that the count was still 
high. However, at my QTH, 10 metres has been 
very quiet indeed. The JDG solid state tx, running 
a cool 30 milliwatts (v.f.o. and buffer only) has pro- 
duced results on the home receiver but not on 
anyone else's apparently. 

Almost all the logs sent in were for 20 and 15, 
although one or two did reckon to have heard a 
mumble or two on 10. Nobody even mentioned 
topband (shame on you all) and 40 metres was only 
referred to in a highly offensive fashion. Data avail- 
able under plain cover! 

TWENTY /FIFTEEN 
Quads and beams proved useless compared to a 

380ft. long wire according to Robert Dinning (Scot- 
land) who made the practical comparisons. Verti- 
cals on 15 and 20 fared better though. The earth 
system is a car radiator buried 6ft. down below 
the spring line of a nearby river. (What happened 
to the driver ?) The back -up equipment is an 
HA350, RQ10, PR3OX and a pair of stereo head- 
phones. On 20 metres s.s.b. the log reads- CP5DB, 
HB9FC /P /VP9, HBOAG, HP9FC /MM, JX10M, 
KP4AMI, LZ1XA, MP4TCN, OX3MT, OY9LV, 
PJ2CJ, PJ6ZF, TI2TH, VK6FD, VP2KF, YA1DAN, 
ZAIKAA, ZP5CE, 3A1TL, 5A1TL, 5H3MA, 
5Z4DW, 6Y5AK, 8R1G, 9A1K. 

Fifteen s.s.b. produced- AP2MR, CEOAE, 
CN8HL, CR7IC, CT2AU, CX7BF, ELOC /MM, 
ET3USA, FL8DJ, HBOAFM, HRIKAS, HS1AF, 
JA2AHV, JA4WI, JA7GIV, JH1QLW, KZ5MC, 
MP4BGX, PZIBX, UJ8AJ, VK2FU, VK9KY, 
VK9XI, VP8KL, VS6AA, WB6AGZ /MM (U.S. 
hospital ship off 3W8 coast), XE10E, YAIAR, 
YA1DAN, 1J M, YBOACC, YN1FR, 7P8AB. 

John Moore (Leics), found topband and 80 use- 
less, while a peep at 40 produced PY -type signals 
promptly blotted out by BC or EU's. John favours 
15 which, he says, is open to 9M2/9V1 from around 1500 hrs onwards. In the evenings the CR6 /JA contingent are a constant feature. John's best on 15 were- CN8HL, CR6CA, EL2I, ET3USA, 
F6ABP /FC, JA3LVT, JA3MIY, JH1FZM, KG4AA, KV4AD, MP4BHL, VE3ACD, VS6AA, VS9MB 
(Gan), W6FEX, YA1JK, 4X4GT, 4Z4HF, 6W8DY, 
7Z3AB, 9HIR, 9M2BD, 9V1OE, 9X5AA. All these 
s.s.b. except the MP4 on a.m. Gear is a CR100 /2 
plus 60ft. end fed. 

Ian Poole (Yorks), sent a picture of a very neat 
shack. Equipment spotted by your scribe included 
a KW /Geloso converter fed into a 19 set which, in turn, is fed by a 60ft. long wire. (So, it was a big 
picture!) The 15 -metre log reads- AP2MR, 
CEQAE, HS3 ML, KR6VX, MP4TAF, 
VP2AW, VS6AL, XW8CS, YAIAR, YA1SG, 

402 

ZS3HX, 7P8AB, 9M2BD, 9N1MM, 9V1CN. 
If you've been taking "A" level exams and you 

reside at Spalding in Lincolnshire, you stand a very good chance of being K. Tatnall. If you are he, then you'll know all about your modified "Club- man" receiver and 65ft. aerial not to mention you hearing- EA6AR, EA8FG, EP2BQ, EL2Y, HI8LA, HK1BQR, HPIXS /MM, JA1PNA, 
JA1 WEK, JA3ERG, JA3MNP, JA4DGG, JA8DO, KP4DEY, KR6DI, MP4TAF, PY1TX, SVOWJJ, TF2WLJ, VP5AA, VP8KD, VS5PH, VS9MB, YV4RZ, ZF1GC, ZP5CN, 4X4RQ /AM, 5N2ABG, 
5Z4LS, 7Q7RM, 9GIDY, 9M2BO. Oh yes, you heard that on 15 s.s.b. remember? 

Just think, at the exact spot on the whole world map, just exactly where Michael Pipes is living, there's a Trio 9R -59DE as well. By the most amaz- ing coincidence, this is also the exact location of a 66ft. end fed too. And by the very strangest of happenings, while all these other things were together, who should come along but- AP2MR, CE3AIA, DU1LP, FH8CD, HC2MM, HBOGJ, ITO ARI, PY7PT, TA3AB, VU2DK, VQ9EP, VS9MB, 4S7PB, 4U1ITU, 5L2BJ, 5N2ABG, 6W8DY, 9M2BD, 9Q5GE, 9V1PA, 9Y4VT. All s.s.b. on 15. 

ELSEWHERE 
Not many logs for the other bands this month. Stephen Cole wrote while on holiday in Devon where the temperature was 80 degrees plus -and that was in the frig! Back home in Monmouthshire Stephen runs a Trio JR60 and a 25ft. vertical. He sent a fab log for 15 which I'm not putting in (write out 500 times -JDG's a baddie) but the list for 80 reads- F9RY /FC, PY7ASQ, WB2NCS /VP9, W1AW, VS9MB, YV4QG, 9HIBQ, 9Q5EP which just goes to show what's about. 
Let's see now, Carisbrooke, Isle of Wight, JXK converter into a tuneable i.f. at 28 -30MHz into the receiver, a GC -1U. No name at the bottom but the log for two metres looks good. Stations 80 -110 miles away- FIRJ /P, F5NS, (both these in Normandy), G2JF (Ashford, Kent), G3KDG (Devon), G3OZF (Essex), G3UCC (Somerset), GC8AZZ /P (Jersey, C.I.). Further afield in the 140 -160 mile range - F1APK (Brittany), F1TC (Brittany), G3OQB (Shropshire), G8BBB (Cambridgeshire), and G3GZJ at Redruth in Cornwall at 180 miles heard on c.w. The antenna is only a 6ft. length of wire in the bedroom. Just think what an 8 over 8 would pull 

EVENTS 
Happenings for September include -6 -7th, v.h.f. n.f.d.; 14th, 3.5MHz field day; 21st, national finals of the d.f. hunt at Rugby; 21st, 144MHz contest. One mobile rally this month at Magdalene Laver, near Harlow in Essex. See any of you at this one? Owners of R1155 receivers will be pleased to hear of the 1296MHz contest on October 5th. 

DON'T FORGET 
1-4 October, the annual get -together of Radio Amateurs of the RSGB International Radio Engineering and Communications Exhibition, Royal Horticultural Hall, Greycoat Street, Westminster, 

London, S.W.1 (10 am to 9 pm), 

www.americanradiohistory.com

www.americanradiohistory.com


"Listen in" on the World with 
HEATHKIT shortwave receivers 
TREAT YOURSELF TO A WORLD TOUR ... WITHOUT LEAVING HOME/ 

GR-54 

DELUXE 5 BAND SHORTWAVE RECEIVER GR -54 

This receiver offers exceptional performance and many special 

features at such a low price. It covers 2MHz to 40MHz plus 

550KHz to 1550KHz AM broadcast band and 150KHz to 

420KHz aeronautical and radio navigation band. Receives 

AM /CW /SSB, 6 x 4in. PM speaker and sleek, "low-boy" 

styling. Operates on 115 -230V 50Hz AC. 

Kit K /GR -54 £48.16.0. Carr. 9/- 

LOW COST 4 BAND SHORTWAVE RECEIVER GR -64 

Makes an ideal present for the youngster. It has high per- 

formance features plus world -wide reception, shipping, air- 

craft, radio amateurs plus the popular medium broadcast 

band. It covers 1 MHz to 30MHz plus 550KHz to 1620KHz 

AM, with sleek "low-boy" styling, operates on 115 -250V 

50Hz AC. 

Kit K /GR -64 £24.16.0. Carr. 9/- 

GENERAL COVER- 
AGE RECEIVER 
GC-1U 

A welcome traveller 

wherever you go I 

Covers 580 to 1550 

KHz and to 40MHz in 

5 bands with calibrated 

bandspread scales for 

80, 40, 20, 15 and 10 metre amateur bands. 

solid state and self contained for portability. Operates on 

two internal PP6 batteries (not supplied) or 230V AC 

with a suitable power supply. 

Kit K /GC -1U £39.16.0. Carr. 11/- 

Completely 

Free Catalogue I 

See these models and many 

more in our 1969 catalogue. 

Models for Stereo/ H i-Fi, 

Industry, Education and the 

Home Workshop. Heathkit 

-the world's largest selling 

selection of electronic kits 

and equipment. 

r 

AMATEUR BANDS 
RECEIVER RA -1 

Unequalled value for 

the radio amateur. 

Covers 160 to 10 

metres. High quality 

lattice crystal filter for 

optimum communica- 

tions selectivity. Op- 

tional 100KHz crystal calibrator plugs in 

8 valve and 2 diode circuit. Operates on 

AC, 50Hz. 

G R-64 

Kit K /RA -1 £39.16.0. Carr. 9/- 

To 

DAYSTROM LTD., Dept. PW -10, GLOUCESTER, GL2 -6EE. 

Please send me FREE CATALOGUE 

NAME 

ADDRESS 

inside receiver. 

115, 200 -250V 

--1 

Prices and specifications may be subject to change without prior notice 

L 
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MODEL 15 

MICRO 
SOLDERING 
INSTRUMENT 

selected 
for 

SIDESIGN 
CENTRE 
LONDON 

EXTREME VERSATILITY 

Range of 8 interchangeable bits, 
from 3/64" (047e) to 3/16 ", including 
new non -wearing PERMATIPS. 

ULTRA -SMALL SIZE 

Length 7g". Weight A- oz. 

Max. handle dia. 7/16 ". 

EXTRA -HIGH PERFORMANCE 

Heating time 90 secs. Max. bit temp 
390 °C. Loading 15 watts - equals 
normal 30/40 watt iron. 

ALL VOLTAGES 

The ADAM IN range includes five other 
models (5, 8, 12,18 and 24 watts), Ther- 
mal Strippers (PVC and PTFE) and a 

De- soldering Tool. Please ask for 
colour catalogue A /10. 

LIGHT SOLDERING 
DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, CR9 2LL 
Telephone 01 -688 8589 and 4559 
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SENSATIONAL STEREO OFFERS! 

SAVE 
UP TO 

33,0, 
OFF OUR 
STEREO 

SYSTEMS i, I\ 
PH5E/Ma 

As Britain's Largest Specialists our 
tremendous purchasing power enables 
us to offer you the famous makes - 
Garrard, Goidring, Rogers, Dacca, 
Wharfedale, Arena, Philips, etc., etc. - 
at unbelievably low prices. We offer 
over 30 HiFi Stereo Systems utilising 
these famous makes all showing sub - 
atantialsavi ngsoff our normal list prices. 
A NUSOUND STEREO SYSTEM repre- 
sents the finest value for money available 
today. Every system is complete with all 
leads, plugs etc. ,fullyguaranteed and back- 
ed by 100% NuSound after sales service. 
Illustrated literature and technical data sent 
by return of post (Dept. PW /OT). 
24 OXFORD STREET, LONDON, W.1 

Tel: 01 -580 4638, 4639, 5755 
50 yards from Tottenham Ct. Road Tube 

Open 6 days a week 

7 A.J rffe i g ! 4 ( ó) v 
4, N t' n r)til )- 
LONDON'S LEADING 

BARGAIN SPECIALISTS 
FOR THE RADIO HI -f/ r ELECTRONICS ENTHUSIAST 

Special displays of radios, recorders, record decks, tuners, amps., 
meters, speakers, etc., etc. ALL faulty or damaged needing repair - 
AT GIVE AWAY PRICES! 
100's of component bargains from our easy to see and choose from 
self service racks. 

100's OF OLD TYPE VALVES - from 2/ each 
ASSORTED TRANSISTORS 9d each. 7/6 per doz 
Huge stocks of shop soiled and reconditioned second hand 
radios, record players, tape recorders, etc. 

SPOT CASH PART EXCHANGES 
WE OFFER THE HIGHEST RATES IN LONDON 

There's something for everyone 
COME AND LOOK TODAY (Open 6 days a week)) 

ALL THESE ITEMS ARE AVAILABLE TO CALLERS ONLY 

PERSONAL CALLERS TO: 

48 TOTTENHAM CT. RD., W.1 Tel. 01 -636 0647 

W. E. C. LTD. 
New Quality Components 

A MUST for year DEN, GARAGE, 
WORKSHOP. 
Maine Distribution Unit. Grey hammer 
óuieh, steel case 4 x 13A Flat Pin Sockets 
and 5ft. of heavy duty cable. Bench or 
Wall Mounting. 04.19.8. 

SEMICONDUCTORS 
A selection from our list of over 500 types 
0A70 1/8 ea. BC109 4/6 ea. BFY52 5/- 
ea. 0C35 15 /- ea. BF115 4/- ea. 

BARGAIN OF THE MONTH 
18A Fused Flat Pie Quality 

White Plugs. Box of 10 for 01 
Plue p. & p. 4/6 

RESISTORS 
Most values in stock t watt 4d. ea. 
TRANSFORMERS 
15 -0-15V 200 mA Superior Finish 
Shrouded. 12/8 each. 
P.C.H. POTENTIOMETERS 
1K shrouded 2/9 ea. 500 1K 2K 5K 
skeleton 1/9 ea. 
HARDWARE 
Nuts, Bolts, Washers, Tags, Metal, 
Bakelite Sheet etc. 
ALSO IN STOCK 
Relays, Capacitors, Knobs, Switches, 
Terminals, etc. 
Send Stamp for latest Catalogue con- 
taining approximately 2,000 items. 
Terms C.W.O. plus 2/6 p. & p. 

W. E. C. L T D 
74 THE STREET, ASHTEAD, SURREY 
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pulse curcui1s 
in DperD1lDfl 

I. J. KAMPE 
Tn pulse circuitry there are various other forms of ele- 

ments designed to speed up pulses in order to obtain 
a fast trigger pulse from a slow input trigger pulse. It 

is also a frequent requirement that a circuit trigger at a 
pre -determined level, and switch off at a predetermined 
level. The Schmitt Trigger will perform both of these 
functions. 

The most basic Schmitt Trigger is shown in Fig. 5.1. 

In its normal state no input is provided, Trl is therefore 
in the OFF state, and since Vet = Vee, Tr2 is switched 
into hard saturation. If a positive voltage is gradually 
increased at the input terminals, a point will be reached 
where Trl will switch on. The circuit current in the 
OFF state of Trl is given by: 

Ie2sat Vec 

R2 + R3 

since only about 0.1V are dropped by Vee2sat. From 
this the triggering voltage to switch Trl into the ON 
sate may be determined by: 

Vtrig (on) 
ti Vbei + R3 Vcc 

R2 + R3 

When Trl switches on, Vet drops to Veetsat + Vrs 

There is not sufficient voltage to support Vbe2 and 
+12v 

+vcc 

Output 
A 

Output 
B 

Input Tr2 `ice input 

practice there is a slight backlash in such a circuit, i.e. 

it takes a slightly different potential to switch Trl on 
than to switch it off. The loop gain should be greater 
than one for positive switching. 

The Schmitt Trigger can be used in conjunction with 
a ramp generator to form a delay line. If a slowly rising 
positive -going ramp is applied to the input of the 
Schmitt Trigger, the circuit will only trigger when the 
ramp voltage will support Vbei. It will thus be seen 

that there is a delay: the initial trigger pulse triggers the 
ramp to start, and the output is delayed until the 

Schmitt circuit triggers. 
Figure 5.2 is a modified Schmitt Trigger in which a 

potential divider is used to set the base potential of Tr2. 
By making the potential of the divider adjustable by 

means of Vr1, the point at which the circuit triggers 
on a rising input may be adjusted. 

Figure 5.3 also uses a potential divider, but a zener 

diode is employed to give a positively predetermined 
trigger. In this circuit, the states will change when: 

Vicet Vz + Vbes 
A speed -up capacitor CI is used to give Tr2 an 

initial overdrive of base current to drive it into hard 
+ vcc 

Tr1 
BC109 R3 

56011 

Fig. 5.1: A basic Schmitt trigger. 

Output 
B 

Tr 2 
BC1O9 

Fig. 5.2: A Schmitt trigger with variable 
setting. 

thus Tr2 is cut off, causing a positive -going output at B, 

with a corresponding negative -going output at A. Since 

both transistors share the same emitter resistor, during 
the actual switching operation, as the input pulse causes 
Trl collector to go negative, Ie2 starts to reduce at the 
same moment that let starts to increase. The reduction 
of emitter current in Tr2 encourages the current to be 
transferred to the emitter which is now opening up, 
that of Trl. A regenerative effect thus occurs, the 
switching off of Tr2 speeding up the switch on of Trl. 
Fast outputs thus occur. 

Trl will stay in the conducting state for as long as a 
positive voltage is applied at the input. If this voltage is 

reduced, Tr1 will switch off as soon as its Vbe is not 
supported. The switching off of Trl speeds up the 
switch on of Tr2 and again fast edges are realised. In 

Fig. 5.3: Use of a Zener diode to set the triggering 
point. 

saturation initially, relaxing after the initial transient 
with the only base current through the zener diode. 

Schmitt Trigger circuits can have very fast rise and 
fall times, and by modifying the design with lower 
loads or clamping diodes so that the transistors do not 
drive into saturation, switching times better than 
IOnS are possible. 

It should be pointed out that the formulae given on 

the Schmitt Trigger have been chiefly to indicate in the 
explanation how the circuits work. It is very difficult 

to exactly predict switch -on and switch -off voltages, and 
these should ultimately be determined experimentally. 
It is quite usual for circuits such as that of Fig. 5.1 to 
have a backlash greater than 1.5V. The greatly simpli- 
fied expressions given earlier in the text should give 

voltages within the backlash voltage range. 
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part five the trigger and ramp generator 
COMPLEMENTARY SWITCH 

Figure 5.4 shows a fast switch using complementary 
transistors, i.e. similar n -p -n and p -n -p types, although 
they need not be closely matched. An advantage with 
this circuit is that it only draws leakage current until 

-7V -V« 

V.D.R. 

( -5.8V) 

Output 8 

R5 
5.6k 

OV 

Output A 

0A200 
(-3.3V) 

D2 
B2Y88 
C3V3 

Fig. 5.4: A trigger similar to the Schmitt circuit but which draws 
virtually no current when off. 

an input voltage is applied, if the zener current is 
ignored. In fact, with modern silicon planar zener 
diodes (such as the BZY88 C3V3 for D2) it is possible 
to only drive the zener diodes with a few hundred 
microamps, and the same applies to the v.d.r. 

This circuit operates as follows. Since there is a 
closed loop round the emitter -base of Trl when no 
input is applied, Trl cannot switch on. Vc1 is therefore 
at - Vcc volts, and since the v.d.r. ensures that the 
emitter of Tr2 is about 1.2V away from the negative 
line, the emitter -base of Tr2 is under reverse bias. If a 
positive voltage is applied at the input terminal, it 
carries Trl emitter positive, below the earth rail, and 
it then enables Trl to switch on. As it switches on, the 
collector voltages go positive, bringing into conduction 
Tr2. As Tr2 goes on it increases the voltage at the base 
of Trl which further increases the current through Trl. 
There is thus a loop encouraging the two transistors 
to switch sharply on. Output A goes positive and output 
B goes negative. 

Now the zener diode clamps the cathode of Dl at -3.3V, thus preventing the collector of Trl falling 
below about -2.6V, and stopping it from being driven 
into saturation. This will result in minimal stored base 
charge, and will assist a fast turn-off time. When the 
positive input is removed, regenerative action similar to 
that in the switch -on encourages a fast switch -off, 
further enhanced since Tr2 tends to have its emitter - 
base reverse -biased. 

The complementary circuit thus acts in a similar 
manner to the Schmitt Trigger. If the fastest switching 
characteristics are not required and the zener diode and 
the clamping diode are removed, allowing Trl to drive 
into saturation, an excellent switching circuit still exists 
with the virtue of practically no drain current when not 
in operation. For many purposes the circuit will operate 
rapidly enough if the emitter of Tr2 is simply taken to 
the -ve rail through a resistor, R5 then of course not 
being in circuit. The emitter -base of Tr2 will not 
then drive into reverse bias, but with Trl switched off, 
Tr2 will still be switched off, if not quite so positively. 
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A GATED RAMP GENERATOR 
There are a number of uses for rising or falling 

voltage ramps, one of which, as a delay, has already 
been mentioned. Ramp generators are of course, the 
basic elements of scanning systems. 

Figure 5.5 shows a simple gated ramp generator. 
We shall assume initially that capacitor C3 is fully 
charged to Vcc - Vcesat volts. Tr2 is initially non- 
conducting, as is Trl. If a positive pulse is applied via 
Cl, Trl switches on, driving the base of Tr2 negative. 
Resistor R1, being smaller than the input impedance 
of Trl, gives a more specific time constant at the input. 

As Trl collector goes negative it brings into con- 
duction Tr2, C2 acting as a speed -up capacitor. Tr2 
is driven hard on and effectively shunts C3 with its low 
saturation impedance. C3 discharges through the tran- 
sistor provided that the input pulse is long enough to 
ensure this. When the trigger pulse is removed, Trl and 
Tr2 switch off and the shunt across C3 is removed. 
Since the voltage at the base of Tr3 is constant, held so 
by the potential divider of R5 and R6, and since 
Vbe3 may be regarded as constant, the voltage across 
R4 is constant, and a constant current is therefore 
driven into Tr3 emitter. Virtually all of this current 
passes out of the collector and flows into C3. C3 is 
thus charged with a constant current, and produces a 
fairly good linear ramp. The ramp will continue until 
Tr3 goes into saturation, or until the cycle is started 
again by the application of a positive trigger pulse. 

í12V 
+Vcc 

R5 
220k 

Fig. 5.5: A sawtooth or ramp generator. 

If a ramp generator is required to give a continuous 
sawtooth output, a multivibrator might be used to 
supply trigger pulses, or a feedback mechanism from 
the ramp output itself can be used so that when the 
ramp reaches a certain voltage, it switches on a mono- 
stable circuit which gates on Tr2. When the monostable 
releases Tr2, after the C3 discharge period, the ramp 
will start again. 

CONCLUSION 
In this series saturation switching, astable, mono- 

stable, bistable circuits, Schmitt triggers, comple- 
mentary triggers and ramp generators have been 
discussed in detail. It is hoped that the original aim of 
clearly describing pulse circuits in operation has been 
achieved, and that this treatment may have assisted 
the beginner in particular to appreciate some of the 
finer points of transistors in pulse circuits. 
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SOME HIGHLIGHTS 
OF NEXT MONTH'S P.W. 

PEDAL 
STEEL 
GUITAR 
The popularity of "Country 
and Western" style music 
has brought about a new 
kind of electrical musical 
instrument. It stems from 
the Hawaiian steel guitar 
and has become generally 
known as the "pedal steel 
guitar". 
The cost of commercially - 
made pedal steel guitars 
ranges from around £350, 
but the instrument to be 
described in the November 
and following issues should 
not involve a total outlay of 
more than about £30. With- 
in the console body a 

preamplifier is incorporated, 
and the output may be taken 
to a suitable external power 
amplifier. 

IC OF THE MONTH 
Integrated circuits in ever increasing numbers are now 

being offered by advertisers to the home constructor. A 

number of designs have appeared already in PRACTICAL 

WIRELESS in which an IC is incorporated. Starting with 
the next issue we are introducing an "IC of the Month" 
series, each article of which will describe the practical 

application of. a different device. Part V will feature the 

construction of an IC short wave converter. 

AUDIO SUPPLEMENT 
With the increasing interest in audio 
and hi -fi equipment, a special Audio 
Fair supplement will be published in 

next month's issue of PRACTICAL 

WIRELESS. It will include details of 
manufacturers' products and a pre- 
view of things to come at the 1969 

` Audio Fair. 

P R AC I I C A LAll in the November issue on sale 

Friday, October 3 

SSORDR YOUR COPY NOW 
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oracticallyire 
ess 

HENRY commentary by 
AT the risk of riding my 

hobby -horse too hard, I 
must revert again to the sore 

subject of audio output power. 
Not all the pundits agree on 
power nomenclature, it seems, 
though all deprecate the copy- 
writers who make a six-watt 
struggler appear (in the brochure) 
too dangerous to couple to any- 
thing less than a pair of hundred - 
watt speakers. 

"The greater the power, the 
more dangerous the abuse," 
quotes Editor John Crabbe in 
Hi -Fi News. Edmund Burke's ar- 
gument is inside -out when apply- 
ing politics to audio. The less the 
actual power the more it is made 
to sound good. Just now there is 
another trick way of defining 
power output. From America (of 
course) comes IHF± 1dB. If a 
manufacturer of an amplifier can 
specify "so many watts, IHF± 
1dB" he is giving himself a scope 
for variations wide enough to 
admit a London 'bus. ±1dB with 
a 100W amplifier is like saying 
"anything between 79 and 126 
watts ". And those "watts ", re- 
member, are music power, not 
your true -blue British r.m.s. 

What have I said? R.M.S.? 
That's taboo now, according to 
Mr. Myall, of Wow and Flutter 
fame. He would like to know, 
what are "Watts r.m.s. ". Me too! 

The product of root -mean- 
square voltage and current is 
average power, or equivalent con- 

We couldn't hear the dratted noise 
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stant power. If we wish to express 
a varying power in the form of 
an equivalent constant power, it 
must be equal to the average 
value, not root -mean -square, 
which is 0.707 of peak. If the 
phrase "continuous sine -wave 
power" is to be taken literally, 
then half the peak value (imply- 
ing a sinusoidal drive voltage) is 
neither r.m.s. nor average. 

Continuous, in the terms of the 
audio boys, really means over a 
period of many cycles. It implies 
that the driving force, i.e. the 
sinewave voltage, is continuous, 
not that the power is flat and 
even over a long straight graph 
of output. The power must vary 
cyclically, or we couldn't hear 
the dratted noise it makes. 

So we are asked to interpret 
r.m.s. power as "power arising 
from the r.m.s. voltage of 
a continuously applied sinewave 
signal ". 

We can accept that the power 
waveform is sine, and half the 
peak value becomes the average. 

None of this helps us if the 
manufacturer, or his indefatig- 
able Boswell, the copywriter, uses 
EIA terms. The Engineering In- 
dustries Association of America 
has a standard which permits the 
manufacturer to quote power 
output at mid- frequency at a dis- 
tortion content of 5 %. And if 
IHF±1dB admits a London 'bus, 
this so- called standard would leave 
room for a couple of hansom 
cabs also. 

Frank Jones gives the best 
analogy I have seen to explain the 
difference between the various 
power specifications. Imagine, 
he says, you are in a car and 
wish to overtake a lorry. Your 
engine must produce power to 
accelerate and let you pass. With 
continuous power, you could just 
accelerate in time to avoid bash- 
ing your brains out on an on- 
coming bonnet. By comparison, 
no other type of power would be 
so effective. 

No. 61 

Power 

Complex 

You could just accelerate in time... 
Music power has excellent 

initial acceleration, but there is 
no sustaining strength, and the 
engine "dies away" as you are 
abreast of the juggernaut. EIA 
power would simply mean that 
as you put your foot down, the 
engine would make a horrible 
noise, but get you nowhere, and 
IHF ± 1 dB would not allow you 
to pull out and pass; neither 
would any form of peak power. 

He does defend one practice 
that has a slight whiff of embel- 
lishment. Doubling up the power 
because you are in stereo is 
legitimate because ". . . a stereo 
amplifier should be capable of 
handling power on both channels 
together, or on either channel by 
itself. Peaks can occur on one 
channel only." Too true, especi- 
ally with some of the gimmicky 
records dealers have been un- 
loading since r.p.m. was abolished. 

So how do we specify power, 
when there are so many ways 
we can be fooled? Mr. Crabbe 
suggests we ask for continuous 
power for a set period of time, 
say two seconds. He does not 
mention distortion, nor specify 
the test frequency. 

All this, and my hobby -horse 
hasn't even worked up a sweat. 
What about the vexed question 
of power handling (speakers) or 
the myth of transistor sound 
which usually means that the 
speakers now have to handle a 
wider response and cleaner tran- 
sients . . . what about . . . well, 
your turn, Joe. How do you 
figure in the power game? 
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ADDING 
C.R BAAOLEY 

SQL4ELC4.LI/U` 
ATIRTUALLY all radio receivers and tuners in- 

corporate a.g.c. ( automatic gain control), also 
known less accurately as a.v.c. (automatic 

volume control). This works by utilising an other- 
wise wasted by- product of detection, the d.c. level 
produced by the carrier signal. This voltage 
depends on the strength of the carrier and is not 
affected by any sound modulation of the carrier. It 
is generally prevented from reaching the radio's 
audio stages by a capacitor after the detector. The 
principle of a.g.c. is to return this voltage to one or 
more r.f. stages in the receiver where it will 
progressively reduce gain by biasing one or more 
stages away from the normal Class A working point 
towards cut -off. Thus the carrier level reaching the 
detector is kept fairly constant over a wide range 
of received signal strengths. 

The effect is that the radio is more satisfactory to 
use, a.g.c. can counteract atmospheric fading of 
radio signals, and the effect of moving a portable 
radio. One can tune across the wavebands without 
being "blasted" by strong signals and missing weak 
ones. Stages which are a.g.c. controlled and subse- 
quent stages are not overloaded by strong signals. Of 
course a.g.c. cannot produce any improvement in the 
radio's maximum gain or signal -to -noise ratio and in 
fact must be carefully designed to avoid impairing 
these qualities. 

A.G.C. circuits often work over a very wide range 
and tend to be taken for granted. It is interesting to 
disconnect the a.g.c. line from the detector and con- 
nect it to the radio's earth temporarily. The effect on 
reception of, say, Radio Luxembourg (while fading) 
is instructive, but be prepared for sound "blasting" 
if trying this on a radio with a powerful audio output. 

SQUELCH 
There is one defect in all a.g.c. circuits which can 

be remedied by a squelch circuit. The a.g.c. circuit 
cannot "know" whether a weak sig- 
nal or no signal is being received. 
Therefore the r.f. stages work "flat 
out" (full gain) when there is no 
signal, and the radio reproduces 
interference and circuit noise at 
unpleasant volume, this is especi- 
ally noticeable when a car radio 
gives a burst of crackle when driv- 
ing under a bridge which shields 
the signal, and when a loud hiss 
(circuit noise) is heard between 
stations on a v.h.f. receiver. A 
squelch circuit removes this annoy- 
ance by muting the audio output 
until a carrier of predetermined 
strength is received. The squelch 
circuit to be described is a relay 

IFT1 
w 

HT- 

R7 

L 
with transistor amplifier which is connected to the 
radio a.g.c. line. When there is no a.g.c. feedback, 
indicating that no signal is being detected, the relay 
closes and its contacts are arranged to mute the 
receiver audio. 

Valve and transistor a.g.c. circuits must be con- 
sidered separately as the voltage levels are slightly 
different. Figure 1 shows the essential a.g.c. compo- 
nents of a typical a.m. transistor radio using p -n -p 
transistors. The r.f. transistor is normally biased in 
Class A by R1' which supplies emitter -base current 
via i.f.t.l secondary. A strong signal detected by D1 
produces a swing in the positive direction in the r.f. 
transistor's bias, i.e., the emitter -base current is re- 
duced and the transistor moves towards cut -off. Thus 
the voltage across the 8µF smoothing capacitor which 
is sensed by the squelch unit varies as follows: 

. No signal: -1.5 volts approx. 
Strong signal: 0 volts approx. 

If the a.g.c. circuit is similar but n -p -n transistors 
are used, the voltages are positive. 

Figure 2 shows a squelch circuit suitable for both 
p -n -p and n -p -n transistor radios. A simple current 
amplifier driving a relay would not be sufficient due 
to the relay hysteresis or voltage lag between ener- 
gised and non -energised conditions. To reduce hys- 
teresis the relay coil RL is driven by a Schmitt 
trigger, Tr2 /Tr3. 

The a.g.c. supply is tapped off by VR1. If the 
a.g.c. voltage is sufficiently high (no signal), Tr1 
draws current through R1 and away from Tr2. Tr2 
and Tr3 share load resistor R3 and therefore the 
circuit resembles a long -tailed pair in that as Tr2 
turns off, Tr3 is biased on by the initial reduction in 
voltage drop across R3. But Tr2 and Tr3 are also 
coupled in the same sense by R4. At a certain 
threshold value of input to Tri, the loop gain of the 
trigger exceeds unity and Tr3 is suddenly turned full 
on by Tr2. When the input to Trl drops below the 

0C45 or 
AF117 IFT2 Dl 

or 3 

OC71 or 

5k() 
Volume 

OC81D 

0.05}íF 
HT+ 

To squelch 
circuit 

8.2kÚ 

Fig. 1: The basic a.g.c. components of a typical a.m. transistor radio. 
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To A.G.0 
supply 

__{' Squelch 
level 

R1 
680kÛ 

Tri 
2N2926 
green 

or 
BYi 
9V 

Fig. 2: Squelch circuit suitable for transistor radios. 

threshold value, Tr2 suddenly turns on and turns 
Tr3 off. With the circuit shown, the threshold input 
current to Tri was about 1/25th of a microamp and 
the hysteresis was too small to measure. Since Tr3 
turn off very rapidly, diode D1 is included to protect 
it from reverse transients induced in the relay coil. 

The relay contacts are arranged to mute the audio 
when the relay is energised. This can be done in a 
variety of ways e.g., by breaking the h.t. supply to 
an audio stage or bypassing audio at some point to 
earth through a capacitor somewhat larger than the 
nearest audio coupling capacitor. For audio stages not 
working at peak level it is safe to interrupt the 
audio at the loudspeaker in the following manner. 

Where there is an audio output transformer; wire 
the relay contacts to short the speaker terminals 
together when the relay is energised. Where there is 
no output transformer; wire the relay contacts to 
open- circuit the loudspeaker connection when the 
relay is energised. These rules must be observed to 
avoid damage to the audio output stage. 

HT HT 

EF93 

%270f1 

T0.05 
yF 

I 2.2MÛ - vw 

Fig. 3: The basic a.g.c. components of a typical valve radio. 

The essential components of a valve receiver a.g.c. 
circuit are shown in Fig. 3. The EBC91 valve con- tains a detector diode which provides both a.g.c. and audio. There are many variations on this arrange- 
ment; sometimes separate diodes provide a.g.c and audio. When a strong signal is received, the detec- 
ted audio and a negative voltage appear at the top end of the volume control. The 0.005µF capacitor 
couples the audio to the grid for further amplifica- 
tion. The negative voltage passes through the 2.2MS2 resistor and the secondary of i.f.t.l to the grid of r.f. valve EF93. As this is a variable -es pentode, applica- 
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To 
receiver 
earth 

Squelch 
level 

o-- 
Relay contacts wired 
to mute audio output 
when relay energised 

Fig. 4: The modified squelch circuit for valve radios. 

* components list 

Resistors: 
R1 680k0 R310052 
R2 10k52 R4 8.2k1 
All 10 %, watt miniature 

Semiconductors: 
Tr1 2N2926 green (Fig. 1) 

2N3702 (Fig. 2) 
Tr2 2N2926 green 

Tr3 AC128 
D1 Anygermanium 
diode e.g. 0A70 

Miscellaneous: 
VR1 1 M52 carbon pot. with switch; RL 6V 2700 
miniature Siemens relay, one set of contacts used. 
9V battery; Aluminium chassis; tagstrip; battery 
clips; knob for VR1, etc. 

tion of increased negative bias progressively reduces 
the gain of the stage. Thus the voltage across the 
0.05µF decoupling capacitor varies as follows: 

No signal: -3 volts approx. 
Strong signal: -6 volts approx. 

Actual voltages may be considerably different, 
depending on the circuit. The important point is 
that the a.g.c. voltage increases when a strong signal 
is received as opposed to the opposite action in a 
transistor radio. For valve circuits, the squelch cir- 
cuit must be rearranged slightly as shown in Fig. 4. 
Tr1 is now a high gain p -n -p transistor which 
supplies current to Tr2 when a high a.g.c. voltage is 
sensed across VR1. The delay coil is therefore 
energised when there is no radio signal as before. 
CONSTRUCTION 

The layout of the squelch circuit is not critical 
and it can be built small enough to fit inside 
almost any radio. The author's prototype was laid 
out on a tagstrip bolted to a piece of aluminium 
without any attempt at miniaturisation as shown in 
Fig. 5. This layout is for the circuit in Fig. 2 and the 
necessary re- arrangement for the circuit in Fig. 4 can 
be deduced easily. A piece of the aluminium chassis 
is bent up to carry the squelch level control VR1. The 
tagstrip must be clean and dry around the base con- 
nection of Tr1 as the circuit will trigger on the 
slightest leakage current here. Just touching the base 
and collector leads of Tr1 with a fingertip causes the 
relay to energise. 

None of the components are critical and there is no 
harm in trying substitutions. Tr1 and Tr2 were chosen 
for high gain and low leakage and similar cheap sili- 
con types should work. Tr3 is a general -purpose 
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Fig. 5 (below): The component layout of 
the circuit shown in Fig. 2; this will have 
to be slightly modified for the circuit in 

Fig. 4. 

Fig. 6: A.G.C. circuits of valve receivers 
using (a) a ratio detector and (b) a 

discriminator. 

aGC. 

+ 

To squelch circuit 

To receiver A.G.C. 

germanium type and an 0C8í would be a possible 
substitute. A miniature Siemens 6 volt relay was used 
as it is available cheaply. A 24 volt 4O0û relay was 
also made sufficiently sensitive to work in the circuit 
by stripping it of three of its four contact sets and 
carefully weakening the one remaining spring. Any 
relay coil that will pull in on about 12mA will work 
in the circuit if the d.c. resistance is below 1 kSZ. 

If the relay does not energise, try reducing R2 to 
82kfl and /or increasing R1 to 820141 or 1MS/. If 
the relay remains constantly energised with no input 
to Trl base, try increasing R2 or reducing R1 to 
500k12. These adjustments should only be necessary 
with lower gain transistors and/or a less sensitive 
relay and result in a less sensitive circuit. 

CONNECTION TO RADIO 
The possible ways in which the relay contacts can 

be arranged to mute the receiver audio when the relay 
is energised have been mentioned and a suitable 
arrangement can easily be made. With valve receivers 
it is best to leave low level audio circuits alone to 
avoid introducing hum and muting is best achieved 
by interrupting the h.t. supply to the output valve. In 
this case a 0.1µF capacitor should be wired across 
the relay contacts to minimise sparking. 

On a.m. receivers, the a.g.c. decoupling capacitor 
to which the squelch circuit is connected is easily 
located by reference to Figs. 1 and 3. It is usually 
just "one resistor away" from the live end of the 
volume control. 

On f.m. receivers, the way in which the a.g.c volt- 
age is derived depends on the type of detector used. 
Figure 6 shows the a.g.c_ circuits of typical valve 
receivers with ratio and discriminator detectors. The 
a.g.c. controlled stage(s) work in the same way as in 
the a.m. circuits Figs. 1 and 3 and the a.g.c. voltage 
varies as before for p -n -p transistor, n -p -n transistor 
and valve stages. 

For normal squelch use, VR1 is set so that the 
relay just energises when no signal is received by the 

(a) 
Ratio detector 

squelch circuit (b) 
Discriminator 

radio. Any reasonable signal will then cause the relay 
to de- energise but it is often useful to set VR1 so 
that only strong signals can break through the 
squelch. In this way, the crowded medium wave band 
can be "weeded out" so that it is reduced to a few 
strong local stations separated by silence. 

Although the squelch circuit is very sensitive, it is 
necessary to switch it off in order to receive very weak 
signals that do not produce any noticeable a.g.c. 
voltage. 

The circuit draws about 15mA when the relay is 
energised. In normal use the relay will not be ener- 
gised for long periods and several week's life can be 
expected from a PP3 battery; the author's circuit con- 
tinued to work with a battery voltage as low as 4 
volts. It is important to switch off the circuit when 
the radio is off or the battery will soon be drained, 
especially with the valve radio circuit where the 
relay would remain energised. 

MONO -STEREO AMPLIFIER 
continued from page 398 

usual twin wiring, and relies on a single wire, with earth 
return. The amplifier, as shown, will not operate satis- 
factorily under these conditions. 

Power Supply 
This is quite conventional. The only points to note 

are that the mains transformer and smoothing choke 
are sufficiently large to handle the current required. 
The rectifier specified (GZ34) is the octal -based near- 
equivalent of the popular EZ81, which can equally well 
be pressed into service if desired. A B9A holder is 

required in place of the octal base. If this valve, or an 
EZ80 is used in preference to the GZ34, a separate 
6.3V heater winding will not be necessary on the mains 
transformer, as the heater -cathode insulation of these 
valves is sufficient to permit using them with the 
heater winding which supplies the remaining valves. 
The EZ80 is on the low side to handle the power neces- 
sary for stereo operation but will be sufficient, initially, 
for a mono version of the amplifier, and has the same 
base connections as the EZ81, with which it can be 
later interchanged. Smoothing capacitors C15 and C16 
should be of the rated capacity, or slightly larger. De- 
coupling capacitors C4 and C54 are essential for stabi- 
lity, and should not be omitted, although, if space is at 
a premium, they may be reduced to 16µF at the rated 
working voltage. 

to be continued 
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MEDIUM WAVE 

RECEIVER 
D. GIBSON G3JDG 

DESIGNS for various types of receiver have com- 
monly appeared in the popular construction 
journals. However, these have fallen into two 

categories, those for the short wave amateur bands 
from 1.8 to 30MHz, and those more specialist types 
intended for the higher frequencies such as 144MHz. 

To date, the medium wave enthusiast appears to 
have been sadly neglected, and the purpose of this 
article is to offer ideas on which a specialist receiver, 
intended specifically for the 0.5 to 1.5MHz segment 
of the r.f. spectrum, may be founded. 

The circuitry provided offers a medium wave solid 
state receiver, but there is room for improvement 
both in performance and construction. It is intended, 
therefore, that this article should stimulate ideas for 
further experiment and improvement rather than offer 
circuitry which should be copied parrot- fashion. 

DESIGN CONFLICTIONS 
Any design is, of necessity, a compromise. In deal- 

ing with a medium wave receiver the same conflic- 
tions arise as for any receiver. Perhaps the two most 
important are sensitivity and cross -modulation 
characteristics with second channel interference run- 
ning a close third. Other problems, such as noise, 
selectivity and spurious responses must be consid- 
ered. 

Aerial 
input 
°A1 

C1 
0.1 

RF coil 

RF 
Gain 

A2 

VC1 
310 

bE 

Cl 
40p 

i 

C2 

R4 
R1 R3 220 R5 
2.2k 1k 22k 

B F115 
Tri 

v Rr 

R2 
27k 

Mixer coil 

C3 
0.1 

VC2 
310 

, 

/ TC2 
40p 

An inherent weakness in superhet design is image 
interference. The receiver shown minimises this by the choice of a high i.f. frequency- 1.6MHz instead of the more usual 465kHz. Selectivity is good because there are two tuned circuits prior to the mixer. The i.f. bandwidth at the 6dB points is approximately 2kHz, this narrow bandwith assists in selectivity and a reduction in noise. 

An a.m. signal, which is the normal type on medium waves, has two sidebands each containing 
identical information. Thus if we receive only one, it is possible to achieve intelligibility, a technique 
used in this design. 

The narrow i.f. bandwidth is achieved by the use of a half -lattice crystal filter containing two crystals. 
The result is a filter having response characteristics 
with very steep sides. 

In order to minimise cross -modulation problems 
the gain of the receiver is purposely kept low ahead 
of the mixer, the main gain coming after the crysta' 
filter. 

In designing the receiver it was envisaged that the 
average constructor would not have access to expen- 
sive test equipment and many would not possess 
wobbulator or oscilloscope, two items needed tc align an i.f. section accurately. Thus, in the present 
circuit, a commercial i.f. strip is used which is pre- 
aligned and on setting up in the completed receive] 

C4 

0.1 

C5 R10 
R7 01T 470 

2.2k 

B F115 
Tr2 

R11 
680 

r 
R6 
27k 

C6 
0.1 

R8 
4.7 

C7"30p 

On/Off -12V 

-12V to AF amp 

To tag 3 on IF 

Tr4 

R13 
10k 

1 - - 

1 1 1 ¡ 

Ill 30p L - - -__ _ L 3- Gang tuning__ 
Fig. 1: The front end circuit of the prototype receiver. Alternative circuits are given elsewhere in the article. 
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* components list 

Resistors: 
R1 2.2kS2 
R2 27kS2 
R3 1kS2 
R4 22052 
R5 2 2kS2 

R6 27k52 
R7 2 2kí2 
R8 4 7162 
R9 4 7ki2 
R10 47052 
R11 68052 
R12 4.7kí2 

R13 10kS2 
R14 22kS2 
R15 i kS2 

R16 10k52 
R17 1kí2 
R18 68kS2 
R19 10k52 
R20 33kí2 
R21 2.2kí2 
R22 47052 
R23 56052 
R24 4.7k0 

R25 1142 
R26 5652 
R27 1S2 

R28 152 

R29 18kí2 
VR1 5kí2 lin. 
VR2 50kí2 log. 
VR3 5k52 log. 
VR4 5kí2 lin. 
VR5 10kí2 lin. 

All resistors 10% PA/ miniature, all potentiometers 
miniature carbon 

Capacitors: 
Cl 0.111F 
C2 0.1µF 
C3 0.114F 
C4 0.1µF 
C5 0.1µF 
C6 0.1µF 
C7 30pF 
C8 101.4F 6V electrolytic 
C9 100pF 
C10 10pF 
C11 30pF 
C12 1014F 6V electrolytic 
C13 10µF 6V electrolytic 
C14 100µF 6V electrolytic 
C15 100µF 15V electrolytic 
Cl 6 100µF 15V electrolytic 
C17 100µF 15V electrolytic 
C18 20011F 15V electrolytic 
C19 1,000µF 12V electrolytic 
C20 1,000µF 12V electrolytic 
VC1/VC2/VC3 310pF swing variable 3 -gang 
capacitor 

TC1/TC2/TC3 40pF trimmers (air spaced if 
possible) 
Cx see text 
Cz see text 
All capacitors 125V wkg., miniature foil or 
polyester unless otherwise stated. 

Semiconductors: 
Tri BF1 1 5 t (or 0C170 or 2N3819, 
Tr2 BF1 5 f see alternative circuits) 
Tr3 2N706; Tr4 2N706; Try 0081; Tr6 OC81 D; 
Tr7 0081; Tr8 AC127 
D1 6.2V 5% zener diode, 250 mW. 

Inductors: 
R.F. coil Denco blue tran- 

sistor coil 2T using BF115s 
Mixer coil Denco yellow or OC170s 

transistor coil 2T in front end 
Oscillator coil Denco white 

transistor coil 2T 

R.F. coil Denco blue min- 
iature dual purpose valve 
coil 2T using 2N3819s 

Mixer coil Denco yellow in front end 
miniature dual purpose 
valve coil 2T 

I.F.T.1 S1/T11/1.6 Denco 
Miscellaneous: 

I.F. strip IFA /1.6 /SSB Mk. Il, Electroniques; 
S- meter, 0 -1 mA, Eagle; 100 -3552 loudspeaker; 
two open- circuit jack sockets; tuning dial assem- 
bly, Electroniques SM2; case and chassis, 
Philpotts Metal Works, Chapman Street, Lough- 
borough; panel labels, Sherrard's Training Centre 
Digswell, near Welwyn, Herts.; plain Veroboard, 
0.1 in. matrix and matching pins, r.f. board 
2 x 31 in., a.f. board 11 x 3/ in.; three terminals; 
five knobs; two toggle on -off miniature switches; 
one single pole changeover switch; two PP1 

batteries; battery clips. 

From 
Tr 2 

collector IFT1 

30 -200p 
see text 

R16 10k see text 

S' Meter -12V 
R17 ^0 -1mA M er 

4 5 

C15 
100 

15V 

Meter zero 

R15 1k IF 
STRIP BFO pitch 

R25 OC81 
1k 

R26 \_ 
50 Tr7 

OC81D 

-12V 
via 

on/off 
switch 

1000 
12V 0 ó 

C20 
1000 

12V 

+ve 

IF Gain 

BFO o,44,0_, 
on/oft? t7 

18 AGC 
in/out 

161 14 f 120 

Czmw 
see text 

VR3 
ce ; 

AF Gain 
R22 TO 470 

Phone 
jack 

e Phon 

jackti 

AC127 

R23 
500 

+ve 

Fig. 2: The i.f., detector and audio stages. R17 is 1K in the prototype but its value will depend upon the d.c. resistance of the meter 
chosen. 
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requires only one core to 
be adjusted for maximum 
response. 

FRONT END 
The front end of the 

receiver uses four transis- 
tors, all n -p -n types. It is 
a little unusual in that the 
circuitry is turned upside 
down to comply with the 
positive earth, a require- 
ment of the i.f. strip. 

A warning here. The 
transistors in the r.f. and 
mixer stages are Mullard 
types BF 115. These tran- 
sistors have four leads. 
There are some transis- 
tors marked BF 115 cur- 
rently on the market, 
usually offered cheaply, 
which have only three 
leads. These three -lead 
types are not suitable, 
having been tried and 
found to lead to instabil- 
ity. For those readers who oA1 

intend to use this design 
as a basis for further ex- 
periment, it is strongly RF coil 
urged that only brand new 
manufacturer's semicon- 
ductors be used. 

Another important con- RF Galn S 
sideration is the choice of o device for the oscillator. o 
The type specified is a 
2N706 and not a 2N706A. 
The latter type was found 
to emit rather more spuri- 
ous squeaks than could 
be tolerated. Four 2N 
706As were tried and all 
gave similar results where- 
as the problems vanished 
when the 2N706 was used. 

The r.f. stage uses a 
Denco blue coil inductiv- 
ely coupled to the aerial via a parallel -wired potentio- 
meter. This method of r.f. gain control was adopted 
in favour of the more common configuration of vary- 
ing resistive values and varying voltages fed to the 
transistor because it offers an improvement in cross - 
modulation performance. 

L L 

To tag 1 

on 
IF strip 

From 
emitter - 
follower 
(Tr4) 

+ve 

Fig. 3: An alternative front end using f.e.t.s. Although this circuit lacks gain, the use of 2N3829's 
should be an improvement. 

To tag 1 

on 
IF strip 

From 
emitter - 
follower 
(Tr4) 

+ve 

Fig. 4: Circuit for the front end using p -n -p transistors. A /though providing better gain it suffers 
from cross modulation. 

ALTERNATIVE FRONT ENDS 
In order to investigate the claims that field effect 

transistors (f.e.t.$) gave improved cross -modulation 
performance, a front end was constructed using 
2N3819 f.e.t.s in the r.f. and mixer stages. The oscilla- 
tor and emitter follower sections were left as shown. 

Although these devices certainly gave improved 
performance in one direction, they lacked gain and 
were therefore abandoned in favour of bipolar 
devices. There are f.e.t.s available which are superior 
to the 2N3819 and doubtless these would prove 
satisfactory, perhaps the 2N3829 which is a "hotted" 
up version of the 2N3819. 
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Fig. 5: The transistor connections for the types mentioned. 
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Fig. 6: The modification of i.f.t. 1. 
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For constructors who are unhappy about the use of 
n -p -n devices in upside down circuitry, a p -n -p front 
end was tried using the trusty Mullard 0C170. This 
circuitry gave greater gain than that shown in the final 
circuit but by the same token proved more suscep- 
tible to the terrors of cross modulation. It must be 
admitted, however, that sensitivity with the circuit 
configuration gave most impressive results when using 
ten feet of twin lighting flex as an aerial. 

For the experimentally minded, the other two front 
ends tried are shown in Figs. 3 and 4. Again, these 
were wired up on a strip of Veroboard in superb "rats 
nest" style and would doubtless benefit from a little 
thought for further improvement. 

One last point regarding the f.e.t. A friend working 
at a university offered to check the actual gain of an 
f.e.t. and with an untuned load found this to be only 
3dB, a result verified by his learned tutor. 

LOCAL OSCILLATOR 
The oscillator uses a standard Denco coil but note 

that this is the white one intended for an i.f. of 
1.6MHz. It is coupled to an emitter follower, also a 
2N706, which gives good isolation between the 
oscillator proper and the mixer stage. This isolation is 
further enhanced by the use of very low value 
coupling capacitors, nominally 30pF. 

The use of a separate oscillator is common in 
communications receivers to avoid any slight varia- 
tions in the load offered by the mixer from detuning 
the oscillator slightly or "pulling" it off frequency. 
The emitter follower is an admitted luxury but the 
circuit works very well and no pulling can be detec- 
ted in the prototype. 

Both oscillator and emitter follower are fed from a 
stabilised supply obtained with the aid of a 6.2V 
250mW zener diode decoupled by a 680n resistor and 
a 10µF 6V electrolytic. This is not the most stable 
of supplies but the use of further transistors in either 
series or shunt stabilising circuitry was not considered 
necessary, and to date this decision has proved 
correct. 

A transistor mixer requires very little in the way 
of oscillator injection voltage and 'thus the low volt- 
age to the oscillator stage plus the very low coupling 
capacitors are entirely adequate. No advantage was 
evident when either or both were increased. The 
coupling capacitors were increased in value up to 
1,000pF with no apparent increase in performance 
and strangely enough, no apparent pulling of the 
oscillator. 

The i.f. strip has two crystals with the resultant 
response centred on 1.62MHz and not 1.6MHz which 
is the frequency for which the oscillator coil is inten- 
ded. No deleterious results have come to light so far, 
the oscillator core allowing a wide adjustment of 
frequency. For the purist, intent on squeezing the 
very last ounce of performance out of the circuit, then 
theoretically the padder capacitor should be made 
variable so that the slight variation in frequency can 
be adjusted with due regard for the correct LC ratio. 
In this case, it would be in order to use an 82pF 
silver mica capacitor in parallel with a 30pF trim- 
mer, preferably a beehive type so that these very 
slight adjustments can be catered for. 

THE I.F. STRIP 
Coupling to the i.f. strip is via an i.f. transformer 

mounted separately on the underside of the chassis. 
The secondary winding is capacitively coupled to the 

i.f. transformer on the strip. The value here is nomi- 
nally 30pF. Increasing the capacitance will result in a 
greater transference of signal but will load the i.f. 
transformer on the strip more heavily. The result is 
that although "better" results are obtained from the 
loudspeaker, the shape of the response curve is distor- 
ted and it thus becomes again a matter of compro- 
mise as to how much shape distortion can be 
tolerated. 

In an effort to check this to the limit, the collector 
of the mixer transistor was taken directly to the input 
of the i.f. transformer on the strip itself, thus by- 
passing completely the separate i.f.t. The resultant 
distortion of the i.f. shape factor was quite marked 
but selectivity was still reasonable. 

A very important point is the adjustment of the 
strip's input i.f.t. This has two cores which can be 
adjusted by a special plastic tool. Under no circum- 
stances should the top core of this transformer be 
touched. Only the lower core, accessible from the 
bottom of the can, should be adjusted. This is very 
important since the other, the top core, is carefully 
pre -aligned by the manufacturers for the correct res- 
ponse from the crystal filter. 

The strip is colour coded by little blobs of paint. 
These correspond to the numbers shown in the dia- 
gram. To avoid any error here, a table has been 
included showing which colour corresponds to which 
number. This information is also included in the 
Hobbies Manual which the manufacturer also 
markets. 

The resistor shown in series with the meter, i.e., 
between the meter and point 4 on the strip was 
found superfluous with the particular meter used. 
Originally a 51(12 skeleton preset was wired in directly 
behind the meter for adjustment. A separate front 
panel control permits the meter to be set to zero. 

In the manufacturer's circuitry for the strip there is 
an error in the wiring of the a.g.c. on /off switch. 
This should be wired as shown in the circuit diagram 
and not as in the Manual. 

The original circuitry also showed a 0.1µF capaci- 
tor wired directly across the a.f. gain potentiometer. 
The omission of this component will result in an in- 
crease in signal but will also be accompanied by an 
increase in noise. Varying the value of the capacitor 
will produce pro -rata results. 

A.F. SECTION 
The a.f. amplifier section was derived from an 

early Mullard design which was modified and ruth- 
lessly pruned of components until the bare minimum 
workable circuitry remained. Considerable experiment 
was called for to get the circuit to function satisfac- 
torily in both performance and current consumption. 
With the values as shown, the circuit draws approxi- 
mately 8mA in its no- signal condition. Current on 
peaks is far greater than this. 

Two jack sockets are wired in immediately follow- 
ing the preamplifier stage. This was to allow head- 
phone reception for one or two listeners or to take a 
lead out to a tape recorder. The speaker remains in 
circuit when these jacks are in use and it might be an 
idea to utilise jack sockets with spare contacts which 
could be arranged to break the supply to the other 
three transistors in the interests of battery economy. 

In its present form the receiver covers from 0.5M 
Hz to 1.5MHz over a 180° dial. It has three separate 

-continued on page 434 
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BASIC 
PART 

SEMICONDUCTOR 

E ifCNNOl06Y Dv M.EDOCH R, M.Sc. by M.F.DOCKER, M.Sc. 
PREVIOUS articles in this series have shown how 

semiconducting materials can be made to rectify 
alternating current, respond to light signals by 

producing a varying current when the illumination is 
altered, and so on. These devices have all been two 
electrode ones, or diodes. Their electrical behaviour has 
been shown to be connected with the internal, atomic 
energy levels of the materials used, and with the dis- 
tribution of impurity concentrations within the devices. 

Discovering the transistor 
Shockley, Bardeen and Brattain together with other 

research workers sought for many years to find a solid 
state device which would produce amplification of 
power; in other words a solid state version of the 
thermionic triode valve. They were aiming to make a 
device which had been theoretically predicted by 
Lilienfeld. In 1948 they disclosed the invention of an 
amplifier, different from the one that they were trying 
to make, but none the less an amplifier. They called it a 
transistor, a contraction of the term TRANSfer 
resISTOR. It was not until several years later, in the 
1960s, that the device they were seeking, the field effect 
transistor, was found. This had to await the advent of 
higher purity materials than were at that time available. 

The device which they did make was a variant of the 
point contact diode. They placed two metal cat's 
whiskers close together on the same chip of germanium. 
One of the diodes thus formed was forward biased and 
the other reverse biased. The amazing fact that came to 
light was that the current between the two metal contacts 
depended strongly on the current flowing into the 
forward biased junction. A large current could be made 
to flow across a high impedance reverse biased junction, 
amounting to a high power outout, simply by altering 
the current flowing in a low impedance forward biased 
junction, a low power input. The solid state amplifier 
was here to stay ! 

Basic transistor operation 
In order to explain the transistor action it is con- 

venient to discuss the p -n -p junction transistor. This is 
a descendant of the point contact transistor and the 
methods used in their manufacture will be described 
later. At present it suffices to say that it consists of an 
n -type base region, corresponding to the semiconduc- 
ting chip in the point contact device, and two p -type 
regions called the emitter and collector corresponding 
to the forward and reverse biased junctions respectively. 
The cross section of a typical device of this form is 
shown in Fig. 1. The two p -type regions have to be 
placed very close together in order to get a good 
transistor action. 

The voltages (batteries) shown in this figure corres- 
pond to those used in the basic common emitter 
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transistor circuit. The emitter to base junction is 
forward biased by making the emitter positive with 
respect to the base, and the collector to base junction 
is reverse biased by making the collector negative with 
respect to the base. 

Emitter Base Collector 

p n p 

Fig. 1: Basic physical representation of a junction p -n -p tran- 
sistor. The connections here correspond to the common emitter 

mode (emitter earthed). 

At the forward biased emitter -base junction there is a 
flow of holes from the p -type region to the n -type 
region and a flow of electrons in the opposite direction. 
However the impurity concentration of the emitter is 
arranged to be much greater than that of the base so 
that the number of electrons flowing from the base 
to the emitter can be ignored in the simple treatment of 
the transistor. In more rigorous treatments of the 
device the "injection efficiency" of the emitter is 
involved: this is defined as the ratio of the current 
flowing across the emitter base junction due to the hole 
flow to that due to the electron flow together with that 
due to the holes, or more simply it is the ratio of hole 
current to total current. 

Now consider what happens to the holes which are 
injected into the base region. If the base region were 
infinite in length all the individual holes would eventually 
recombine with the majority carriers, electrons, which 
are present in large numbers in the base region. However 
the holes can travel on average a certain distance 
through the base region before recombining. The time 
they exist in the base region is called their lifetime and 
is again an average concept. In the transistor the base 
region is made as narrow as possible so that a large 
fraction of the injected holes are able to diffuse to the 
collector junction. 

At the collector junction they come under the 
influence of the electric field across the depletion layer, 
and because of their positive charge they are attracted 
to the collector which is negative with respect to the 
base. 

Once the holes reach the collector they constitute 
the emitter to collector current. The holes which re- 
combine with electrons in the base region result in the 
number of electrons in the base region decreasing. 
However the concentration has to remain constant in 
order to maintain equilibrium so electrons flow into the 
base from the external power supply, contributing to the 
base input current. 

www.americanradiohistory.com

www.americanradiohistory.com


If by open circuiting the base no electrons are allowed 
to flow into the base region from the external circuit, 
only a very small emitter to collector current will flow. 
However if a small base current is permitted to flow 
an emitter to collector current many times this will be 
able to flow. In this way current amplification has been 
achieved. The ratio of the number of holes crossing 
the base junction to the number suffering recombination 
is called the beta of the device and given the symbol ß. 

Power gain 
It is now possible to see how a power gain can be 

achieved. Considering the circuit of Fig. 2, called the 
common base mode of transistor operation, it is seen 
that the emitter current is almost the same as the 
collector current as just explained. The input current 
is the emitter current and the output current is that 

le 

L 
r 

Ic 

1 

Fig. 2: Circuit showing the common base transistor arrange- 
ment (base earthed this time). 

flowing from the collector. However these are nearly 
the same in size, the ratio of collector to emitter current 
being called the alpha of the device and given the 
symbol a. So how has a power gain been achieved? 

Remember that the collector junction is reverse 
biased so the base to collector voltage Vbc is large, 
perhaps 10V in a small transistor or 100V in a larger 
device. However the base to emitter voltage Vbe is 
very much smaller, typically 0.3V for a germanium 
device and 0.5V for a silicon device. Consequently 
there is a power gain between the emitter input and 
the collector output of several hundred times. 

A simplified relationship between the a and the 13 of 
the transistor can easily be found. From the explanation 
so far given it is clear that the emitter current is equal 
to the sum of the collector and base currents. Con- 
sequently from the definitions of a and E3 the following 
equations can be written: 
a= Ic /Ie= Io /(lo -}-Ib)= Ie /(Ic +Ic /ß) =ß /(ß +1). 
Alternatively the equation can be written in the form 

ß= a /(1 -a). 
The equation fora shows that it is always less than 1 

as 13 is always positive. A typical transistor could have 
a current gain, ß, of 100. Consequently the value of a 
for this device would be 0.99. Obviously a large change 
in ß gives rise to only a small change in a. 

The manufacture of transistors 
Various processes are used in the manufacture of 

transistors in order to produce devices of different 
capabilities in respect of frequency response, speed of 
switching, power dissipation, maximum collector voltage 
and so on. However many of the procedures are 
common to those used in the manufacture of diodes. 

The starting point in the production of a transistor 
is once again a highly purified slice of silicon or ger- 
manium or perhaps some other semiconductor as 
mentioned previously such as gallium arsenide which is 
being increasingly used in the manufacture of devices. 

Into this material the appropriate impurities are intro- 
duced in order to obtain the junctions upon which the 
action of the transistor depends. 

The grown junction transistor 
The grown type of transistor is produced by the same 

process used to prepare the grown diode. Either the 
impurity content of the melt from which the crystal 
is being grown is altered to obtain p- and n -type 
regions, or else the rate at which the crystal is pulled 
is altered giving the rate growth process. In either case 
very close control over the process has to be exercised 
in order to obtain a transistor which conforms to the 
required specifications. 

A grown junction transistor might be made in the 
following way. Initially the collector is grown using a 
comparatively high purity n -type melt and a suitable 
seed crystal. After a short length of this material has 
been grown p -type impurity is added to the melt in 
order to over- compensate for the n -type impurity 
giving a net p -type behaviour to the region. A very short 
region of this material is proced to give a thin base. 
Finally the emitter is grown by adding an excess of 
donor impurity in order to give a region of low resis- 
tivity and a high injection efficiency. Typical resis- 
tivities of the collector, base and emitter regions might 
be 10, 1 and 0.02 12 /cm. respectively. The resistivities 
of the regions of course vary inversely with their 
impurity concentration, low resistivity corresponding 
to a high impurity concentration. This process can be 
repeated several times in the growth of one crystal so 
that many transistors can be produced together. 

The next step towards a finished transistor is to cut 
the crystal into slices. This means that the junctions 
have to be located, and this is done by etching the 
crystal, when the junctions are easily seen under a high 
power microscope. The transistor slices are then cut 
and divided up into small dice, perhaps one millimetre 
square, to give the individual transistors which are 
then mounted on to metal headers. Finally the leads 
are attached by soldering or by alloying and the com- 
plete transistor is encapsulated in its case and hermetic- 
ally sealed to prevent contamination by airborne 
impurities. 

The alloy junction transistor 
One of the most popular types of transistor is the 

alloy junction device. This is made in the case of a 
germanium p -n -p device by attaching two indium 
"dots" to an n -type germanium dice. This is then raised 
to an accurately controlled temperature of around 
600° C for a short time. The indium dots melt and 
dissolve some germanium from the dice until they are 

Base 
0 os' 

Collector 
0.002 

O005' 

0.02' 
Fig. 3: The structure of a typical p -n -p alloy junction 

transistor. 

Emitter 

saturated. After a short time the heating is removed and 
the wafer allowed to cool. The indium solidifies again 
but the germanium near the edge of the molten indium 

-continued on page 423 
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TAKE 2 
JULIAN ANDERSON 

A series of simple transistor projects, each 
using less than twenty components and 
costing less than twenty shillings to build. 

FAVER 

since I first started playing about with 
transistors about eight years ago I wanted to 
build a one -transistor radio, operating a loud- 

speaker without an external aerial. This was not 
possible in those early days as there were no tran- 
sistors on the market with sufficient gain. A few 
months ago I had a crack at this again using the very 
high gain silicon transistors now costing about a 
couple of bob each, the result is published here. 

I don't want to mislead anyone, the volume is low 
but it is sufficient for a child's or bedside radio. 

THE CIRCUIT 
With the prices of nearly all components falling 

-and transistors falling most rapidly, many readers 
will think that it would be cheaper and easier to use 
two transistors and do away with some of the other 
parts. They are perfectly correct, but until there are 
laws forbidding slavery in transistors there is a lot 
of satisfaction in getting the last ounce of work out 
of them. 

The signal is picked up on the aerial winding L1 
on the ferrite rod and tuned by VC1. L2 transforms 
the signal and feeds it to the base of the transistor, 
CI acting as a d.c. blocking capacitor. The amplified 
r.f. signal appears at the collector and finding its 
path blocked by the inductance of Ti, passes 
through C2. Now C2 and L3 are chosen so that they 
form a tuned circuit, which is slightly damped by 
the other parts of the circuit, and it encourages the 
r.f. through it. The diode D1 detects this signal and 
after being smoothed by Cl passes to the base of 
Tr 1. The amplified a.f. signal appears at the collector 
and Tl acts as the load, transforms it and feeds it to 
the speaker. C2 is too low in value to pass much a.f. 
but any that does is taken straight to the earthy side 
of the circuit by L3. RI provides the bias for the 
transistor and will vary with the one chosen; it is 
best found by experiment but will probably lie 
between 47kS1 and 1 MSZ. 

COMPONENT NOTES 
Almost any m.w. ferrite rod aerial may be used 

but the larger the better. If you want to wind your 
own, the aerial winding should consist of about 70 
turns and the secondary, wound either beside or on 
top, of about 7 turns. Any transistor output trans- 
former will suffice for Tl, most of these are centre 
tapped but this should be ignored. L3 is the primary 
of an i.f. transformer; take off the can protecting this 
and cut off the small capacitor if one is fitted; in this 
case the centre tap and secondary are ignored. The 
larger the loudspeaker the better and although suffi- 
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ONE TRANSISTOR RADIO 

Fig. 1: The circuit of the one transistor radio. 

* components list 

R1 -see text 
Cl 0.04µF 
C2 100pF 
VC, 250pF variable 
VC2 -see text 
Tri 2N2926 or similar 
D1 0A70, 0A79, 

0A81 etc 

Ti Transistor output 
transformer 

L3 i.f. transformer 
Ferrite rod with m.w. 

winding 
9V battery, loudspeaker, 

Paxolin board 

cient volume is obtained with a 2in. speaker, the 
larger ones are far better. A volume control, if 
needed, is best fitted across the secondary of the out- 
put transformer -a 10fZ pot should do. If this were 
fitted into any other part of the circuit it would 
affect the working conditions. 

CONSTRUCTION 
Care must be taken in the layout. Owing to the 

very high gain it is easy for the circuit to break into 
oscillation and L3 must be kept well away from Ll 
and L2 and the collector of Trl must be away from 
the aerial coil. This explains VC2; regeneration can 
be applied by feeding a tiny part of the signal back 
to the aerial coil, but the value of such a capacitor 
will be in the order of 0.5pF and its value is critical. 
It is best to keep the two apart as much as possible 
and then with a wire fixed to Trl collector to 
lay this near the winding. If the radio fails to oscil- 
late reverse the connections of L2. If Veroboard is 
used even the capacitance between the strips may 
send it into uncontrolled oscillation. 

The current consumption is between 4mA and 
15mA and a battery should last a fair while under 
these conditions. 

After switching on, adjust the core in L3 for best 
results over the section of the band you will 
normally be using. 
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Part 9 last month dealt with temperature- sensitive 
transducers. This month a number of transducers 
sensitive to other physical effects are described. 

Proximity Detectors 
Proximity detectors are used to sense mechanical 

changes in objects, including the measurement of 
length, position and movement. Among the most 
prominent components used for these applications 
are microswitches, reed relays, capacitive and induc- 
tive probes. 

M icroswitches 
The simplest form of proximity detector is the 

mechanically operated microswitch and these devices 
are widely used for control and safety applications. 
Basically they are mechanical switches operated by 
a small movement of a plunger and a typical micro - 
switch is illustrated in Fig. 8. Single or double contact 

Fixing 
holes 

Plunger 

Fig. 8: Typical microswitch. 

terminals s 

versions are available including normally open, nor- 
mally closed or changeover. The contact is usually 
made by a wiping action rather than a contact 
closure as in relays and thus microswitches tend to 
be self cleaning and consequently more reliable. The 
actual movement is a sprung snap action which 
generally requires a small button plunger movement 
of less than 0lin. 

Most microswitches are available with various 
add -on lever movements for depressing the button 
and some are also available for rotary activation. 
These are illustrated in Fig. 9 and can usually be 
modified by the designer to fit a particular require- 

(a) Lever (b) Roller 
Fig. 9: Microswitch movements. 

(c) Rotary 
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M. K.TITMAN, B.5c.(Eng) 
ment. As the force requirement to operate the button 
is usually from 2oz. to l0oz. for small microswitches, 
the mechanical advantage of a lever allows 
extremely sensitive, low force operation. Indeed low 
torque devices requiring torques of less than 1 oz. 
are available. 

Contacts are usually of silver or gold and in 
common with relays maximum current and voltage 
ratings are given. However it must be remembered 
that the actual power which can be reliably switched 
is considerably less than the product of these two 
maximum ratings. Maximum contact ratings vary 
from 0.2A, 250V d.c. and 2A, 250V a.c. to 1A, 250V 
d.c. and 10A, 250V a.c. Power levels for these 
contacts would generally be 20W and 100W respec- 
tively for reliable operation. Contact and mechanical 
life are generally 105 to 108 operations. 

Since microswitches are mechanical in operation 
they are inherently unreliable components as they 
have a definite lifetime. However they are widely 
available at prices from 5s. to 20s. for domestic 
types, to 10s. to £10 for robust and special purpose 
industrial units. Disadvantages include the low speed 
of operation -usually less than 500 operations per 
minute -and the switch bounce associated with 
contact closure. Operating time including snap 
action and switch bounce is usually 5- 15msecs. 

Microswitches are used in electronic equipment 
for safety applications such as the disconnection of 
dangerous h.t. voltages when panels and casings are 
removed and also as the switching element of push 
buttons. They are particularly suitable for button 
arrays where their size contributes to high button 
density on front panels. In domestic and industrial 
applications they are used to sense the closure of 
doors and guards and as limit switches for machinery. 

Reed Relays 
Reed relays in conjunction with permanent 

magnets are being used increasingly in applications 
where high reliability and noncontact conditions 
are required. Since the construction, rating and 
design limitations of reed relays have been discussed 
in Part 7 in this series we will consider only the 
transducer aspects of their operation. 

The reed operation when activated by a perma- 
nent magnet is shown in Fig. 10. It should be noted 
that the axis of the magnet should be in the same 
plane as the reed axis for correct operation. As the 
magnet approaches the reed the contact is closed 
(Fig. 10(a)) and the minimum distance for reliable 
operation for a given magnet and reed is termed the 
just operate distance. When the magnet moves away 

419 
www.americanradiohistory.com

www.americanradiohistory.com


N 

s 

I 
Just operate 11 

(a) distance 

N 

S 

Just release 
(b) distance 

Fig. 10: Reed relay operation. 

from the reed the contact opens (Fig. 10(b)) and 
this distance is known as the just release distance and 
is greater than the just operate distance. Typical 
spacings are 0.2- 0.4in. and 0.3- 0.6in., just operate and 
release distances respectively, for small 0.2in. dia- 
meter, lin. long magnets and average reeds to 1 -2in. 
for larger 0.5in. diameter 2in. long magnets. 

Permanent magnet and reed combinations are 
used as proximity detectors for applications where 
high speed switching or noncontact operation is 
required or for high reliability. Reed switching times 
are an order better than microswitches at 1- 5msecs 
and operating rates are higher with maximum 
greater than 100 operations per second. Lifetime is 
also increased to 107 -108 operations, however the 
contact ratings are considerably reduced at 3 -10W. 

Capacitance Probes 
Whilst capacitance probes are not generally avail- 

able as components they are useful as proximity 
detectors particularly for metal detection. They con- 
sist of a, plate connected to an oscillator circuit 
whose capacitance, with respect to the earthed object 
being detected, increases as the probe approaches. 
This alters the oscillator frequency and by feeding 
into a tuned circuit and detection stage a voltage 
variation is achieved which can operate a meter or 
switch a relay. The operation is illustrated in the 
block diagram of Fig. 11. 

B 
A 

Fig. 11: Capacitance probe system. 

Osc Tuned 
circuit V 

The advantage of this form of proximity detector 
is that a proportional signal results and can be used 
for measurement and in addition the probe is very 
robust and easily constructed. Disadvantages are 
that the probe requires additional circuitry for con- 
trol purposes and can be affected by atmospheric 
conditions such as humidity. 

Inductive Probes 
Inductive probes are used for precise linear 

measurement and a typical probe is shown in Fig. 12. 
The inductance of the coil is varied by the move- 
ment of the plunger which moves the coil core. The 
inductance variation is used to vary the frequency 
of an oscillator and the frequency variation is 
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Coil 

Fig. 12: Inductive proximity transducer. 

monitored by a frequency to d.c. converter. Hence 
a proportional signal can be achieved and used for 
position or thickness measurement. The spring load- 
ing of the plunger allows a continuous surface 
or thickness variation measurement to be made. 

Such transducers are generally used for fine linear 
measurement in the region of 0.001in. to 0.02in. 
Consequently they are precision made and extremely 
expensive. They are not robust and consequently 
are not generally used for control applications. 

Pressure Transducers 
By far the most interesting pressure transducers 

to the electronic engineer are those used for sensing 
and producing acoustical air pressure variations. 
However since loudspeakers and microphones have 
been discussed in a previous part in this series no 
further discussion is necessary. The remaining pres- 
sure transducers are not generally used in electronic 
equipment as components and have specialist 
applications only. Consequently they will be discussed 
only briefly. 

Mechanical Pressure 
Transducers 

Standard pressure gauges are used as electrical 
transducers when fitted with electrical contacts, 
mechanically operated. Two basic configurations 
are used as illustrated in Fig. 13. The Bourdon 
pressure gauge consists of an elliptical cross -section 
tube which tends to uncoil as the pressure increases 
and this results in the pointer moving: at a specific 
point the contacts close. Both normally -open and 
normally -closed versions are available as well as 
changeover types. 

Scale 

I / 
Pointer / 

Contacts 

Contact 
adjustment 

Contacts 

Cross 
section Diaphragm 

Pressure 

(a) Bourdon tube (b) Diaphragm 

Fig. 13: Mechanical pressure gauge and transducer. 

The diaphragm pressure gauge is the basis for 
most pressure transducers and in Fig. 13(b) the 

4- Pressure 
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electrical output is obtained from contacts which 
close when a pressure increase forces the diaphragm 
outward. Adjustment of the pressure at which the 
contacts close is achieved by screw adjustment of 
the contact. Since the diaphragm displacement is 
proportional to pressure any form of linear dis- 
placement transducer may be used. The basic 
methods used however are: the alteration in air gap 
of a transformer which gives a variation in trans- 
former output; the resistance method in which car- 
bon piles are used and connected in bridge form 
with resistors to give a balanced output; and the 
piezoelectric method which uses changes in the 
characteristic of a crystal and hence an oscillator 
frequency to give the required output variation. 

Many miniature pressure transducers utilise a 
semiconductor strain gauge element connected as a 
bridge to give a proportional electrical output signal. 
Such a device is illustrated in Fig. 14. The pressure 

Fig. 14: Miniature pressure transducer. 

range for all these devices is dependent largely upon 
the mechanical properties of the diaphragm and 
varies from 0 -10 p.s.i. to 0 -1000 p.s.i.. Prices vary 
considerably and are generally in the range £5 -£50. 

Load Cells 
Load cells are basically diaphragm pressure 

gauges using piezoelectric, semiconductor strain 
gauge or potentiometric electrical outputs for the 
direct measurement of force or weight. Such devices 
are generally available in miniature form at prices 
from £5 to £25. 

Light Operated Transducers 
Since light operated transducers can be used in 

a wide range of measurement and control applica- 
tions a very large number of devices is available. 
The applications include density measurement and 
control, colour matching and mixing, exposure 
meters, counting and pulse speed measurement and 
control, proximity detection, infra -red sensing and 
security applications. Three basic types of photo- 
electric cell are used and these are known as photo- 
voltaic devices, photoemissive cells and photocon- 
ductive elements. 

Photovoltaic Devices 
These are essentially e.m.f. generators and are the 

only devices which do not require an externally 
applied voltage. The voltage generated across the 
cell terminals is proportional to the light intensity 
and although small can be used to drive a current 
meter since it is generated at low source impedance. 

Selenium Cells 
The selenium cell is one of the most widely used 

light sensing mechanisms especially since its spec- 

tral response is very like that of the human eye. 
The response peaks in the region of yellow -green 
and falls off in infra -red and ultra- violet. 

The construction of a selenium photovoltaic cell 
is illustrated in Fig. 15. The selenium is spread whilst 

Protective window 

Retaining annulus 

Base plate 

Selenium layer 

Barrier layer 

E ectrical 
connection 

Translucent 
gold coating 

Insulated frame 

Fig. 15: Selenium photocell construction. 

molten across an aluminium base plate and then 
annealed. The annealing produces a barrier layer 
on the surface on to which is deposited an extremely 
thin layer of gold to form a translucent surface 
electrode. The surface is then protected by a trans- 
parent glass or plastic window. Since the voltage is 
produced by light impinging on the selenium surface 
the cell is essentially a surface operated device and 
for high power output levels a large surface area is 
required. This can be an advantage in some appli- 
cations since it can average light intensity over a 
large surface. 

The mechanism by which the e.m.f. is generated 
depends upon the semiconductor characteristics of 
the device. The barrier layer formed on the surface 
of the selenium produces a barrier potential between 
the translucent conductor and the selenium and 
this is broken down by photon bombardment: the 
greater the light intensity the greater the breakdown 
and consequently the higher the e.m.f. produced. 
Since the impedance is low only low e.m.f. levels 
are generated but the current is sufficiently large to 
drive sensitive current galvanometers. Alternatively 
the e.m.f. can be amplified to give reading and 
control signals. However the response characteristics 
can vary with external influences and with time and 
in consequence they are generally only used for 
non -critical measurements and control functions. 
Another disadvantage is that the cells suffer from 
fatigue when subjected to light for long periods. 

Selenium cells are widely available at prices rang- 
ing from 10s. to £5 depending on construction and 
size. They are also available in multifocus panel form 
and as simple panels. The are fairly large and 
commonly lin. square or larger in panel size since 
they are primarily intended to give direct readings of 
light intensity to galvanometers. 

Photovoltaic cells are also manufactured using 
alternative semiconductor materials in order to 
operate in other spectral regions. Notable amongst 
these materials are cuprous oxide and iron selenide. 
Another important device is the gallium arsenide 
photovoltaic detector which has an extremely high 
amplification factor and is considerably more sensi- 
tive than photomultipliers. These devices do not 
suffer from lack of sensitivity at high light levels 
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and can operate at temperatures in excess of 100 °C. 
They are however very expensive. 

Photoemissive Devices 
Photoemissive devices are valve -like structures in 

which the flow of electrons is regulated by the light 
intensity on the cathode. The cathode is surfaced 
with a light sensitive material such as caesium, 
which when bombarded with photons releases elec- 
trons which are attracted to the anode which is 
maintained at a high positive potential. Figure 16 
illustrates this construction and the circuit shows the 
load resistor. The assembly is encapsulated in a glass 
envelope and is either evacuated or filled with an 
inert gas such as argon. 

Glass 
envelope 

+ve 

-ve 

(a) Construction (b) Circuit 

Fig. 16: The photoemissive valve. 

The vacuum photocell is used for precision lumin- 
osity measurements since the current flow is inde- 
pendent of anode voltage provided this is maintained 
at a sufficiently high level to catch all the electrons 
emitted from the cathode. The current is also linear 
with light intensity which makes it particularly suit- 
able for critical measurement and indication. A 
further important advantage is that the vacuum 
cell can operate at frequencies up to 10MHz. 

The gas filled photoemissive cell operates in the 
same manner as the vacuum cell but providing the 
anode is at a sufficiently high potential electron 
collisions with the ionised gas particles releases fur- 
ther electrons. Consequently a current magnification 
is achieved and a magnification of 10 is possible. 
However these cells suffer from lack of linearity 
and are limited to operating frequencies below 
10kHz. 

The spectral response depends upon the cathode 
material and response peaks from the infra -red 
region (caesium on silver oxide) to the ultra -violet 
(caesium antimony) can be obtained. Disadvantages 
of this type of device are generally due to their 
large size and relative fragility. They are widely 
available at prices ranging from £1 to £15. 

Photoconductive Elements 
These are basically light dependent resistors of 

which cadmium sulphide and cadmium selenium 
cells are widely used. Most of the photovoltaic 
devices can also be used in conductive modes of 
operation such as selenium and silicon. A typical 
miniature cadmium sulphide cell is illustrated in 
Fig. 17 and the deposited CdS track can clearly be 
seen. 

AH9 

Cadmium sulphide 
track 

Metal or plastic 
case 

Clear window 

Fig. 17: The cadmium sulphide cell. 

When no light reaches the conductive element the 
resistance is high and this is known as the dark 
resistance and the minimum value for a particular 
device is quoted. Typical values are from 100kfl to 
10M52. The resistance decreases rapidly with light 
intensity falling to values of from 5051 to 2kfl. Since 
they are capable of high power dissipation -from 
200mW to 1W-they can be used at current levels 
which are sufficient to drive meter movements or 
relays. Consequently they can be used in conjunc- 
tion with low voltage batteries in direct control 
systems, for example the automatic exposure control 
of cameras. They are also small and very robust 
which makes them particularly suitable for portable 
apparatus. 

The spectral response is generally biased towards 
the red and infra -red regions but covers the visible 
spectrum. The peak is in the orange -red region. 
However since the response continues into the infra- 
red region precautions must be taken when this is 
not required. The operating temperature range is 
wide and -40 °C to +70 °C is normal. Cadmium 
sulphide cells are readily available at prices ranging 
from 5s. to 40s. and are available with either end 
view operation, as illustrated, or with side view. 
The variation in price is determined largely by 
method of construction and quantity requirements. 

Photodiodes 
and Phototransistors 

The photodiode is essentially a photovoltaic device 
since it operates by current flow due to incident 
light breaking down the barrier potential of the 
diode junction. However since the current flow is 
dependent upon light it can be operated in the 
photoconductive mode. Both germanium and silicon 
photodiodes are available but silicon devices have 
now largely superseded germanium devices due to 
the wider operating temperature range and increased 
power dissipation. In addition modern fabrication 
techniques have resulted in a higher frequency res- 
ponse of up to 150kHz compared with germanium 
devices having cut -off frequencies of 3- 10kHz. The 
dark current is in the region of 50nA -101/A for 
silicon devices and 15 -30012,A for germanium. 

The spectral response peaks in the red to infra- 
red region but covers the visible spectrum up to 
ultra -violet. Since the sensitivity is high in the infra - 
red region they can be used as infra -red detectors 
in such applications as fire and smoke detection. 

The phototransistor is essentially a photodiode 
which amplifies the current generated at the base - 
emitter junction by incident light. Consequently the 
operation and spectral response are similar whilst 
the power output is considerably increased. The 
frequency response however tends to be limited and 
is usually less than 100kHz. 

Figure 18 shows typical encapsulations for plastic 
encapsulated silicon diodes and transistors. Gener- 
ally the lens is also of plastic, moulded to give the 
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Window I Window 

(a) Photodiode 

Plastic 

(b) Phototransistor 

Fig. 18: Photodiode and phototransistor encapsulations. 

correct focal characteristics. Glass encapsulations 
are used for applications where humidity is critical. 
The circuit symbols are shown in Fig. 19 for both 
p -n -p and n -p -n phototransistors. 

Both photodiodes and phototransistors are readily 
available at prices ranging from 10s. to 60s. Multiple 
arrays for such purposes as computer character 

(b) 
Photodiode NPN phototransistor PNP phototransistor 

(c) 

Fig. 19: Photodiode and phototransistor circuit 
symbols. 

Fig. 20 (left): Circuit symbol for the fight-activated 
s.c.r. 

recognition and readouts are also available and the 
price depends largely upon the complexity. Photo- 
diode and phototransistor arrays are now used for 
a large number of applications such as paper tape 
and card readers, interfaces and even in an extremely 
complicated matrix form as a television camera tube 
replacement. 

Light Activated S.C.R. 
The gate diode of an s.c.r. can be operated by 

incident light by the same mechanism as the 
phototransistor and consequently these devices are a 
logical extension of phototransistor applications. 
Since the s.c.r. or thyristor behaves essentially as 
a switch these devices cannot be used for light 
intensity measurement but are extremely useful in 
power control circuits. Light activated s.c.r.s (1.a.s.c.r.) 
can directly switch power levels up to 2kW and 
are therefore the most powerful light operated com- 
ponent. They are used in industrial applications for 
motor and heat controls as well as high power lamp 
controls. The circuit symbol is shown in Fig. 20. 

Since the applications of 1.a.s.c.r.s are limited 
they tend to be relatively expensive control elements. 
Prices range from £2 to £20 and only a few of the 
major semiconductor suppliers manufacture them. 
However as their application becomes more widely 
known it is expected that prices will fall. 

The Future 
Transducers are perhaps one of the least known 

groups of electronic components in the electronic 
industry. Since they largely measure and monitor 
physical phenomena in fields unfamiliar to the elec- 
tronic engineer this is to some extent understandable. 

Conversely as they are essentially electronic, engin- 
eers of other disciplines are likewise uninterested. 
However it is in this group of components that 
some of the most spectacular advances may be 
made, since they can be linked directly with elec- 
tronic complexes such as computers. This should 
give increased stimulus to their development, par- 
ticularly since the breakthrough of thyristors into 
the domestic equipment field will increasingly require 
direct transducer control. 

Among the advances likely in the very near future 
are integrated circuit photodiode arrays to replace 
television camera tubes, especially for computer 
interface uses such as character recognition and 
drawn information. Similarly pressure sensing and 
temperature controlling elements will be incorpor- 
ated in linear integrated circuits to give direct elec- 
tronic outputs. All these advances will be stimulated 
by increased interest by electronic and other 
engineers and it is for this reason that an under- 
standing of transducer mechanisms is essential in 
electronics today. 

TO BE CONTINUED 

BASIC SEMICONDUCTOR TECHNOLOGY 
-continued from page 417 

recrystallises into the main lattice. As the recrystallised 
germanium contains indium as an impurity it is of the 
p -type near to both of the indium dots. Consequently 
at the boundaries between each of the p -type zones and 
the n -type zones there are p -n junctions and the device 
is now a p -n -p alloy junction transistor. Fig. 3 shows 
the structure of such a p-n -p alloy transistor. 

The two dots used for the emitter and collector 
regions are either punched from a very thin sheet of 
indium or else formed in small drops from molten 
indium. The collector is made several times larger than 
the emitter to improve the efficiency of collection of 
the holes injected into the base from the emitter. In 
this way only a small percentage of holes are lost by 
diffusion to the surface of the base region where they 
recombine with electrons on the surface. 

In the alloy junction transistor difficulty is experienced 
in precisely controlling the width of the base region 
during manufacture. The slightest variation in the 
heating process can produce a base which is too wide 
or too narrow. If it is too wide the frequency charac- 
teristics of the device are poor because injected holes 
take a long time to cross to the collector junction, and 
also the alpha of the device will be reduced because the 
number of recombined holes increases with the transit 
time across the base. If the base is too thin the maximum 
voltage which can be applied to the base -collector 
junction will be reduced since if too large a voltage is 
applied the collector junction depletion layer will reach 
right through to the emitter and short out the transistor. 
This means that it is difficult to achieve a very close 
tolerance during manufacture and in many cases de- 
vices are prepared in families and selected into in- 
dividual types after they have been completed. Finally, 
the device has leads attached and is then encapsulated 
in a suitable container depending on the power dissi- 
pation expected in the device. 

Despite their limitations this type of transistor is 
used extensively in low frequency amplifiers, power 
control circuits and so on, although they are slowly 
being replaced by the newer epitaxial devices. 

TO BE CONTINUED 
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LT E R S ... The Editor does not necessarily endorse the views expressed by correspondents. 

Ex -Meter 
Why do radio enthusiasts place 

the S meter so high in the list of 
receiver requirements? On tuning 
the bands, one so often hears 
remarks like, "... coming in S7 
here, Jack ... using AR88 plus 
40m dipole." Very well, Jack 
knows his signal is getting out, 
but he knows nothing about his 
field strength at that location. 
No doubt he and his contact 
both relate it with S readings, so 
they continue with the ragchew 
quite happily. 

Looking closer at this business, 
we fmd that on a receiver, when 
a particular level of signal is 

present at the aerial terminal, a 
particular reading is given on the 
S meter; but this is only true if 
the r.f., i.f., and aerial atten. cir- 
cuits are in the same condition as 
when the S meter was calibrated, 
i.e. all gains unchanged and all 
r.f. and i.f. circuits in tune. Even 
with such a receiver, we find that 
different aerials will give different 
S readings for the same field 
strength. To give useful signal 
strength information to a contact, 
all front end controls must be set 
to maximum gain, and average 
S meter reading taken over a 
short period, and the result sent 
back with full details of the 
aerial type, length, height, direc- 
tion along with details of its 
special peculiarities due to sur- 
rounding objects. From what I 
hear on the bands, nothing ap- 
proaching this is given, which is 
understandable. Personally I dis- 
like touching the controls after 
reaching a good balance between 
r.f., i.f., and a.f. gains. I am not 
against operators having a rough 
guess at the signal strength, but 
am merely pointing out that there 
is no need for a S meter. If one 
wants to start using instruments 
then use a proper field strength 
meter and give the figures in 
volts /metre -not in meaningless 
S units. 

Someone may say "Well I use 
the S meter to find a peak while 
tuning in weak signals ". Speaking 
for myself, I have rarely come 
across any DX which did not 
require slight offset tuning to 
avoid adjacent channel inter- 
ference or to increase intelli- 
gibility. 

Take my advice, disconnect 
that worthless gadget, add a 
switch and a shunt, and use it to 
measure something worthwhile- 
like the h.t. current in each sec - 
tion!-R. Mitchell (Glasgow). 

Take 20 
I have built the electronic organ 

by Julian Anderson (August 
issue) and while I am extremely 
pleased with the results, I feel that 
the claim that it can be built for 
twenty shillings is highly mislead- 
ing as my components cost 39s., 
the 2N2646 alone cost 16s! 

I realise one can buy compon- 
ents at one shop cheaper than at 
another, but the differences are 
small. Would it not be better for 
the author to either confine him- 
self to the limit or to change the 
title of the series ? -S. King 
(York). 

The author replies 
The business of costing projects 

is very difficult and this is why 
prices are rarely given. The object 
of Take 20 is to provide each 
month a simple constructional 
project which will fall within the 
pocket of most readers. I am sorry 
that Mr. King had to pay 39s. 
for his components but I can 
assure him that this project was 
costed out from components 
available from advertisers in 
PRACTICAL WIRELESS. In the 
August issue 0081 transistors 
were advertised for prices be- 
tween 2s. and 5s. (excluding un- 
tested cheaper ones). Many shops 
charge 6d. for resistors yet the 
same ones are available for under 
2d. from other advertisers. 

The reasons for these price dif- 
ferences are not usually due to 
one retailer making a thumping 
great profit but because a lot of 
the components sold are surplus 
in one form or another. 

Because of this readers are well 
advised to obtain as many lists 
and catalogues as possible, 
especially if component cost is a 
major consideration in whether to 
build a project or not. 

Can I take this opportunity to 
thank all the readers who have 
written to me on Take 20 giving 
various suggestions -these are 
genuinely welcome especially the 
ones asking for particular pro- 
jects.-Julian Anderson. 

Availability of Integrated 
Circuits 

We continually hear that new 
integrated circuits are being intro- 
duced and that soon most con- 
structional projects will be based 
on them. 

Your excellent magazine has 
given a number of circuits utilis- 
ing i.c.s. yet the component 
stockists in my area do not have 
them and I am told that manu- 
facturers are reluctant to make 
these generally available. 

I wonder why this is so? I am 
sure that in the past amateurs like 
the readers of P.W. have contri- 
buted to the growth of the elec- 
tronics industry, why should we 
now be deprived of the latest 
devices for experimenting ? -d. 
Pope (London E.12). 

Jack's alright 
I agree in the main with your 

comments in the June leader, al- 
though I would prefer to see 
your magazine carry on using 
cycles. However, one point which 
did strike me was your comment 
on DIN plugs. As one who has 
spent many hours making special 
leads and soldering phono plugs 
I see a need for standardisation. 
However, I wonder why not the 
GPO Jack, which has been used 
by the BBC and others for years. 
The two versions, two way and 
three way, provide most normally 
needed connections, in addition 
to which they are very strong, 
easy to fit and enable switched 
sockets to be used. Equivalent 
DIN plugs and sockets are also 
usually at least 2s. more than 
their counterpart jack sockets. - 
R. J. Paulton (Birmingham, 26). 

Old Name? 
I wonder how many readers 

have thought about the name 
Practical Wireless? "Wireless" as a 
word has almost fallen from our 
vocabulary and "Radio" has 
taken its place, yet our most pro- 
gressive magazine sticks to its 
title. I am not complaining, in 
fact I think it is rather a pleasant 
link with the early days -but it is 
a bit odd isn't it ? -K. Matthews 
(Cambridge). 
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LETTERS The Editor does not necessarily endorse the views expressed by correspondents. 

Can't stand the din! 
Whilst agreeing with most of 

your June editorial concerning 
changing standards your apprai- 
sal of the DIN plug does nothing 
but arouse my utmost wrath. 

Admittedly the "dreaded DIN 
plug" does have the advantage of 
multiple connections compared 
with, for example, that other hor- 
ror, the cheap 'n' nasty phono 
plug. However just thinking 
about all those close packed pins 
waiting for the stray strand of 
wire or blob of solder to short 
them out makes me shudder, not 
to mention those two pieces of 
metal casing which will inevitably 
collapse between the fingers or 
that tenacious plastic cover which 
never budges an inch (sorry 25.4 
mm!!) in an emergency. Even one 
of my friends -a most staunch 
supporter of the beast, was some- 
what daunted when, after care- 
fully rewiring all the DIN sockets 
on his tape recorder to the inter- 
national convention, he found 
that the machine would not 
match anyone else's leads, 

Anyone with any great respect 
for his equipment should stick to 
that good old stalwart, the stan- 
dard jack plug. Reliable, almost 
indestructible and easy to con- 
nect, with switched sockets, 
screening and 3 -way (stereo) sys- 
tems all easily available this is 
quite simply unbeatable. And if 
this is a little on the expensive 
side another frequently neglected 
plug (and, incidentally, the only 
other species known to survive a 
year of university parties, dances 
and amateur dramatics!) is the 
metal TV co -ax plug, which I 
and several friends have indepen- 
dently concluded to be the next 
best thing, both on grounds of 
performance, availability and 
cheapness. 

So all I have left to say to you, 
DIN plug is go home and never 
darken these shores again! -J. 
Dowson (Trinity College, Cam- 
bridge). 

* * * 
It is with regret that I see you 

are lending your support to the 
abominable DIN plug system. 
The spread of these connectors 
is one more example of the cur- 
rent trend towards choosing the 
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worst conceivable alternative and 
making it a "standard "; a trend 
which has already given us mean- 
ingless mains flex coding and an 
inconvenient unit of length 
(millimetres, used for dimensions 
of cabinets), and will doubtless 
introduce peak music power be- 
fore long. 

Quite apart from the poor con- 
struction, reliability and endu- 
rance of the DIN plugs available 
at present -a thing which could 
be remedied -the system possess- 
es inherent faults. The plugs must 
be angularly aligned, which in 
their usual inaccessible position 
is difficult. The simultaneous use 
of different pins results in a loss 
of versatility. Some twelve dif- 
ferent plugs exist, which makes 
separate leads necessary for each 
function even when functions are 
not required together; and within 
the common five -pin 180° plug, 
variations are still necessary to 
accommodate the morass of rev- 
ersed connections, pin bridges 
and series resistors. Did some- 
body say standard ? -R. A. Lyons 
(Reading, Berkshire). 

[We agree that the DIN plug 
system is not perfect but at least 
it is a standard -something that 
UK audio manufacturers have 
not bothered to devise as yet. - 
Editor.] 

No Mars bar here 
Now you DX experts, having 

on your splendid equipment 
received hosts of stations, look 
about 11 pm towards the east! 
There is a splendid prize for you, 
the acme of man's most earnest 
endeavours, to contact any in- 
telligent beings, outside his own 
planet. It is the red planet Mars! 

I believe that Lowell's ideas are 
nearer the truth even today, than 
are all those of his opponents! I 
am convinced there are a few 
Martians left, safely ensconced 
within some great castle -like 
refuges, inside covered craters. 

Go down the garden path to 
your quiet den. Put on your 
phones. At once the sweet silence 
is subdued by babel. Yet may 
there not still be some small un- 
explored "windows "? Through 
one of these a clattering, stac- 
cato, intensive message may be 

received? The well informed 
operator will know it can be from 
nowhere on earth. He will be the 
lucky guy to receive the first 
"message from Mars!" 

During the quite early days of 
wireless, during Martian opposi- 
tions, there were quite earnest 
and some even desperate attempts 
to contact Mars. "Popular Wire- 
less" even made a 24 -valve set 
as early as 1924. The results were 
rather inconclusive. Some people 
actually claimed to have received 
signals; even the great Marconi 
did! Nothing however could be 
proved 'absolutely. Equipment to- 
day is so much more powerful, 
that success may be at last at- 
tained! 

With my little one to four 
valve sets I myself have tried. My 
finest results have generally ended 
with a sweet little voice announc- 
ing, "this is Sydney, etc, etc." That 
however was a well worth while 
achievement. - A. Trowbridge 
(Middlesex). 

The secret of success 
I'm in rather a desperate situ- 

ation at the moment and I won- 
der if any of your readers could 
help? 

Having used valves in all my 
constructional projects up till 
now I have been blessed with 
about 99 % success, but being 
more and more tempted by gleam- 
ing transistors (and incidentally 
the almost complete absence of 
valve designs in P.W.) I decided 
to have a go with semiconductors. 
So far I have attempted about a 
dozen designs of one sort and 
another and the only one that 
worked was a crystal set! 

My latest project has been a 
complementary push -pull ampli- 
fier -could I get anything out of 
it? -not a !!!! I adjusted biasing 
resistors, substituted transistors, 
checked the wiring till I was blue 
in the face and I still couldn't 
even get a mA of quiescent cur- 
rent. Meanwhile my friends 
design these contraptions, which 
always work perfectly, and then 
even sell their designs but still 
not a sausage out of my own 
designs. 

Please, what is the secret? - 
Richard Ross (Warwickshire). 
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60 r.p.m. Geared Motor. This lea powerful unit, 
driven by a mains motor of similar type to, but 
rather larger than the average Tape Deck or 
Record Player motor. The gear boxes may be 
detached. It is, in fact, a unit meaauring approxi- 
mately 3i x 21 z 1lln. thick. The final drive shaft 
is lin. wide, lin. long. 361 - 
A Micro Meter bargain. Limited quantity only, 
centre zero 60 -0 -60 micro amps. This le a Weston 
Meter enclosed in clear perepex can for flush 
mounting. Dial size approximately 21ín. wide. 
The scale is not engraved but has a red part In the 
centre and a green part to the left of centre. Beale 
could be cleaned oft and re- written to cult your 
particular requirements. Regular price probably 
over £5 each, our price 89/6 each. 
Battery Record Player. Made by Collaro. This is 
made up on a unit plate with speed selector and 
pick -up. The turntable is a heavy one and mea- 
sures approximately 911m. Pick -up is fitted with 
the famous "Studio' cartridge. Price 89/8, 
postage and insurance 6/6. 
E.H.T. Condenser. 28Kv. 0-0011 mid. Suitable for 
transmitting test conditions BA at 300k /c. Bake- 
lite case. 18/6 each. 
86 Watt Tubular Element. Very well made unit. 
The element is wound on a porcelain former then 
encased In a braes tube terminated with beaded 
leads 12in. long. Normal mains voltage. Price 
6/- each or 64/- per dos. 
Preis to Make Switch. Double pole, 6 amp contacts 
or can be used as single pole, 10 amp, contacts 
260 volt working. Single hole fixing. 8/6 each, 
84/- dozen. 
Door Switch. Contacts open when plunger is 
depressed. Prevents lights being left on. 15 amp 
contacts, 230 volt working. Made by Arrow. 8/8 
each, 86/- per dozen. 
Rotary Appliance Switch. 18 amp, 290 volt on 
moulded ceramic base. Operated by pointer knob 
(not supplied). 2/. each, 18/- per donen. 
1 /40th h.p. Motor. Made by the French (Cassor) 
Company. This Is an excellent totally enclosed 
motor, powerful enough to operate small lathe, 
drilling machine, washing machine, etc. It's speed 
Is 1,450 r.p.m. Made for normal 60 cycle, 230/250 
volts mains, totally enclosed, size 28 x Suin. die. 
with lin. of fin. spindle. Price 19/6 plus 4/6 
postage and Insurance. 
Burglar Alarm Kit. Protect your home and family 
by frightening away the Intruder. With our circuit 
a mains operated bell rings loudly directly the door 
or window le opened. Kit compmee 12 reed 
switches, 12 magnets, relay, mains transformer and 
bell with circuit. Price 49/6. 

NICAD 
RECHARGEABLE 

BATTERIES 
3.6V 600mA sloe 11 x Ihln. din. type ref DKZ600. 
Really powerful, will deliver 1 amp for S hour. 
Regular price 82/8. Our price 17/6 each. New and 

NntedOtr v lttages 
available, single cell 

1-2V e0 cell 

ELECTRIC CLOCK 
WITH 25 AMP SWITCH 
Made by Smith's, these unite are 
as fitted to many top quality 
cookere to control the oven. The 
clock is mains driven and fre- 
quency controlled so it is ex- 
tremely accurate. The two small 
dials enable switch on and off 
times to be accurately set. Ideal 
for switching on tape recorder.. Offered at only a 
traction of the regular price-new and unused only 
89/8, lees than the value of the clock alone -post 
and insurance 2/9. 

te ! INDICATOR LAMP 
Panel mounting, consists of neon lamp in 
red Plastic lens with resistor In leads for 
mains operation. 8/6 each. -84/- dosen. 

BECKASTAT 
This is an Instant ther- 
mostat, elmply plug 
your appliance Into It 
and Its lead into wall 
plug. Adjustable set- 
ting for normal ale tem- 
peratures. 18A loading 
Will nave Its cost in a 
season. 19/6. Post and 
Insurance 2/9. 

ELECTRIC TIME SWITCH 
Made by Smiths these are AC maim 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 
period.. 59/6, post and ins. 4/8. Additional time 
contacts 10 /- pair. 

The Full-Fi STEREO SIX 
The amplifier 

sensation of the year 

You will be amazed at the 
fullness of reproduction and 
at the added quaitiee your 
recorde or tuner will 
reproduce. Built into metal 
cabinet elegantly styled and 
teak finished to blend with 

modern furnishings, this amplifier twee an integrated solid state circuit with 
an output power of 0 watts R.M.B. split over the two channels. The amplifier 
Is Ideal for use with normal pick -upe and tuners, It has a double wound 
mains transformer and ganged volume and,tone controls -also switching 
for Mono to Stereo, tuner or pick -up. Other controls include "treble lift 
and cut ", "balance" and separate malin on /off switch. Price de 19.9.0, 
plus 7/8 post and insurance. Speakers (with tweeters) In oiled teak llnieh 
cabinets to match amplifier, 18.8.0 per pair. 

DRILL CONTROLLER 
Electronically changes speed from 

approximately 10 revs. to maxi- 
mum. Full power at all speeds 

by finger -tip control. Kit include. 
all parte, case, everything and full 

instructions. 19/8 plus 2/6 post and 
insurance. Or available made up 

89/6, plus 2/8 post. 

THIS MONTH'S SNIP 
3 STAGE PERMEABILITY TUNER 

This Tuner is a precision instrument made by the famous 
"Cyldon" Company for the equally famous Radiomobile Car 
Radio. It le a medium wave tuner (but set of longwave coils 
available as an extra If required) with a frequency coverage 
1820 Ke /e-525 Kc /s and intended to operate with an I.F. 
value of 470 Kc /s. Extremely compact (else only 22 x 2 x Sins. 
thick) with reduction gear for fine tuning. Snip price this 
month 18 /6. with circuit of front end suitable for car radio or 
oa a general pur nee tuner for use with Amplifier. Post Free. 

Horstmann "Time and Set" Switch 
+' "lilp (A 15 amp Switch.) Jost the thing If you want to come home .,1,1 to a warm house without It costing you a fortune. You can 

delay the switch on time of your electric fire., etc., up to 
14 houes from setting time or you can use the switch to give 
a boost period of up to 8 hours. Equally suitable to control 
processing. Regular price probably around 16. Special snip 
price 89/8, p. a Ins. 4/6. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 
4 x 13 amp socket. In metal box to take standard 15 amp fused plugs. Supplied complete with 6 feet of heavy cable and 

13 amp plug. Similar advertised at 16. Our price 89/6,+4/6 P A I. 

VARYLITE 
Will dim Incandescent lighting up to 800 watts from full brilliance 
to out. Fitted on M.K. flush plate, same size and fixing a. eten- 
dard wall switch so may be fitted In place of this, or mount on 
surface. Price complete In heavy plastic box with control knob 
18.19.6, 

BUY TIME SLOT METERS 
If you hire out equipment such as TV seta by the hour then 
these slot meten are what you require. We have 8 types, 
8d. an hour, 1/- an hour and 1/6 an hour. Brand new. Made 
by the famous Weston Company. Price 18.19.6, postage and 
Insurance 6 /8. 

SOLDER GUN 
A must for every busy man. Olvee 

almost instant heat; also Illumi- 
nates job. 100 watt 220/240v. 89/6 

(saves you over SO / -), post 8 Ins. 4/6. 
BIG JOB 260 watt model 99/6 (saves 

you over 88.10.0), post a Ins. 6/8. 

FLEX BARGAINS 
Screened 8 Core Flex. Each core 14/0078 Copper 
PVC 'mutated and coloured, the 8 cores laid 
together and metal braided overall. Price 18.16. 
per 100 yds. coll. 
18 Amp 8 Con Ron -link Flex. 70/0078 Insulated 
coloured cons, protected by tough rubber sheath, 
then black cotton braided with white tracer, A 
normal domeet)c flex as fitted to 8 Kw. fires. 
Regular price 8/6 per yd. 60 yd. coll 64.10.0, or 
out to your length 2/6 per yard. 
10 Amp 8 Con Non -kink Flex. As above but cores 
are 28/0076 Copper. Normal price 2/8 per yd. 
100 yd. coll 17.10.0. or cut to your length 1/9 yd. 
6 Amp 8 Core Fles. As above, but 2 Cone each 
23/0078 as used for Vacuum Cleaners, Electric 
Blankets, etc. 29/6 100 yd. coll. 

THERMOSTAT WITH PROBE 
This has a sensor attached to a 16A switch by a 
141n. length of flexible capillary tubing -control 
range is 20 °F to 160 °F so It Is suitable to control 
soll heating and liquid heating especially when in 
bucket. or portable vessel, as the sensor can be 
raised out and lowered Into the vessel. This ther- 
mostat could also be used to sound a bell or other 
alarm when critical temp. is reached in stack or 
heap subject to spontaneous combustion 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 18/8 each. 

Postage and Insurance 2/9. 

HI Fl BARGAIN 
PULL 71 12 INCH LOUDSPEAKER. This ie undoubtedly 
one of the finest loudspeakers that we have ever offered, pro- 
duced by one of the country's moat lemon. maker.. It has 
die -cast metal trame and Is strongly recommended for HI-FI 
load and Rhythm Guitar and public address. 
Flux Densltlty 11,000 gauss-Total Flux 44,000 Maxwells - 
Power Handling 16 watts R.M.B. Cone Moulded fibre -Freq. 
response 80. 10,000 o.ps.- specify 8 or 16 ohms -Maine re- 
sonance 80 e.p.a -Chassis Diem. 121n.- 121ín. over mount- 
ing lugs -Baffle hole llin. Diana-Mounting holes 4, holes 

Shinn Aá18 speaker offend for only 18.9.6 plum 
f height 

Don't miss this offer. 191n. 80 watt 17.19.6. 

Where postage is not stated then orders 
over 12 are post free. Below 58 add 2/9. 
Semi -conductor add 1/- post. Over Al 
poet free. S.A.E. with enquiries please 

( - ) REED SWITCHES 
Glass encased, switches operated by external 
magnet -gold welted contacts. We can now offer 
9 types: 
Miniature. lire. long o approximately lin. diameter. 
Will make and break up to S amp up to 300 volt.. 
Price 8/8 each. 84/- dozen. 
Standard, lin. long x 3/161n. diameter. This will 
break currents of up to 1 amp, voltages up to 260 
volts. Price 8/- each. 18/- per dosen. 
Flat. Flat type, 21n. long, just over 1/181n. thick, 
approximately lin. 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. Rating lamp, 200 volts. Price 8/- 
each. 18 per dozen. 
Small ceramic magnets to operate these reed 
switches 1/8 each. 18/- dosen. 

ROTISSERIE MOTOR 
Very powerful 7 r.p.m., operates 
from etandard A.C. maim. 29/6, 
plus 3/6 P. d P. 

EXTRACTOR 
Clean. the air 
at the rate of 
10,000 cubic ft. 
per hour. At 

the pull of a cord it extracts 
grease, grime and cooking 
smells before they dirty 
decorations. Suitable for 
kitchens, bathrooms, fac- 
tories, changing rooms, etc., 
We so quiet It can hardly be 
heard. Compact, Bin. casing 
with Shin. fan blades. Suit- 
able wherever It Is necessary to move 
air feet. Klt comprises motor, fan 
blades, sheet steel casing, pull switch, 
mains connector and fixing brackets. 

FAN 

39/6 
+ 6/6 
post 

and ins. 

230 VOLT SOLENOID 
lin. stroke. Bise 211n. x 
lin. x lib. 14/6, postage 
2/9. 

FLUORESCENT CONTROL KITS 
Each kit comprises seven Items- Choke, 2 tuba 
ends, starter, starter holder and 2 tube clip., 
with wiring Instruction,. Suitable for normal 
fluorescent tubes or the new "Groins' tubes for 
fish tanks and Indoor plants. Chokes are super - 
client, mostly resin filled. Kit A -16-20 w. 19/6. 
Kit B- 80 -40w. 19 /6. Kit C-80 w. 19/6. KR E 
-86 w. 19/6. Kit MF1 le for Bin., gin. and 12in. 
miniature tubes, 19/8. Postage on Kite A and B 
4/6 for one or two kits then 4/8 for each two kits 
ordered. Kite C, D and E 4/8 on tint kit then 
3/6 for each kit ordered. Kit MF1 8/6 on first 
kit then 8/8 on each two kite ordered. 

DEAC RECHARGEABLE BATTERY 
1.2V!2000 mA /hr. type (2000DKZ). Oise fin. dia. 
x lin. thick approx. Tremendously powerful, will 
deliver 4 amp for j hour. Regular price over 19 
each. Snip price 19/6 each. NEW AND UNUSED. 

MAINS TRANSFORMER SNIP 
Making a power pack for am- 
plifier or other equipment' 
These transformers have nor- 
mal mains primaries (290: 
240v.) and isolated secondaries 
two types (1) 12v. 600mA. at 
8/6; (2) 15v. 500 mA at 8/6. 

THERMOSTATS 
Type "A' 16 amp. for controlling room heater., 
greenhouses, airing cupboard. Has spindle for 
pointer knobs. Quickly adjustable from 80 -80 °F, 
9/S plus 1/- post. Suitable box for wall mounting. 
6/ -. P. k P. 1 / -. 
Type `B" 15 amp. This to a 171n. long rod type 
made by the famous Sunvle Co. Spindle adjuste 

this from 60- 660 °F. Internal screw 
alters the wetting so this could be 
adjustable over 80° to 1000 °F. Suitable 

for controlling 
furnace, oven, 
kiln, Immersion 

heater or to make tlame-stat or fire 
alarm. 8/6 plus 2/6 pat and Insurance. 

Type "D ". We call this the Ios -stet a. It outs to and, 
out at around freezing point. 2/8 amps. Has many 
uses one of which would be to keep the loft pipe. 
from treesing, It length of our blanket wire (18 yet 
10 / -) is wound round the pipes. 7/6. P. a P. 1 / -. 
Type "B". This is standard refrigerator therm°. 
stet. Spindle adjustment, cover normal refrigera- 
tor temperature. 7/6, Wu 1/- post. 
Type "r'. Glass encased for controlling the temp. 
of liquid-particularly those In glass tanks, vats 
or winks -thermostat Is held (half 'submerged) by 
rubber sucker or wire clip -Ideal for fish tanks - 
developers and chemical baths of all types, 
Adjustable over range 60° to 160 °F. Price 18/- 
plus 2/- post and Insurance. 

ELECTRONICS (CROYDON) LTD 
Dept PW 266 London Road, Croydon CRO -2TH 

Also 102/3 Tamworth Road, Croydon 

427 

www.americanradiohistory.com

www.americanradiohistory.com


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: 

C. £t G. Telecommunication Techns'. Carts. 
C. Et G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students coached until successful 

N EWSELF -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, incl. professional -type 
valve volt meter -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. 

a- 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 171, Intertext House, Stewarts Road, London, S.W.8 

Please send me the ICS prospectus -free and without obligation. 

(state Subject or Exam.) 

NAME 

ADDRESS 

10/69 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

428 

ONLY 

39'6 
R&P.21- 

aü AMAZING MINIDRILL 

FOR 
PRECISION 
MODEL 
WORK 

+ 6 TOOLS 

Indispensable for precision 
drilling, grinding, polishing, 
etching, gouging, shaping. 
Precision power for the en- 
thusiast. Shockproof. Com- 
pletely portable power from 
4} volt external battery. So 
much more scope with 
MINI -DRILL. Super Kit 
(extra power, interchange- 
able chuck) 79/6, p.p. 2/6. 
De Luxe Professional Kit 
with 17 tools 130/- p.p. 4/6. 
Money ref. g'tee. 

MERLIN SUPPLY CO. 
Dept. PW10D, Nailsea, Bristol BS19 2LP 

BI- PRE -PAK LID 
222-224 WEST ROAD, WNBTCLIFF -ON -SEA, ESSEX 

PHONE: SOUTHEND (0702) 46344 

RETURN OF THE UNBEATABLE P.1. PAK. 

NOW GREATER VALUE THAN EVER 

Full of short lead semiconductors and electronic compo- 
cents, 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. 

P 1 PLEASE ASK 
A 
FOR PAK P.I. 

P on 1hia Pek. 
ONLY 0/- 

1 

Transistors Price 
AC126 216 
AC127 2/6 
AC176 5/- 
ÁD149 10 /- 
BC107 -8 -9 2/9 

RBC172 3/- 
10173 3/- 
0022 6/- 

0026 5/ 
0028 10/- 
0035 0/- 

2/6 
0045 2/6 
0083 4/- 

00139 
4/- 16 

OC140 a/6 
OC201 /- 
OCP71 10 /- 
SC108 3/6 

3/6 
2N4284 3/6 
2N4285 3/6 
2N4286 3/6 

2N428 
2N4280 3/6 

3/6 
2N4289 3/6 
3N4290 3/6 
3N4292 3/6 
2N3035 15/- 
28034 10 /- 
2N3819 FET 9/- 

Pak No. NEW, UNMARKED. UNTESTED PASS 
p Integrsted circuits, Sliced type., 678 12 data euppaed with ordens. 10/ 

B80 8 Duel Trenslstors, Sil NP.N 1 O 
Matched output pairs. / 

B82 10 OC45-0081D -OC81 Trenslstors, 10/- 
Mallard glees types. 

B 83 200 Trena. manufactur r'e remote 
o" 1 

O /- types NPN, PNP, 811. and Germ. 
A SIllcon diodes DO -7 Case, Á200 

1 0 B84 1 OO -OÁ202 Polarity marked.0 / 
NEW, TESTED AND MARRED PARS 

B79 41N4007 
Silicon Diode., 100010/- 

P.I.V. 1 Amp Min. Type. 

B81 10 Reed Switches, mixed types 10/- large and small 

B99 200 Capacitors, Electrolytica, paper, 
1 0 / silver mice, etc. Poet and pack- - 

log, thin Pak 2/6. 

* ALL OUR TESTED SEMICONDUCTORS HATE A WRITTEN GUARANTEE * 
Bend for our FREE lists and catalogue of all our products. Check your own 
equivalent with our tree substitution chart. 

Matched Set. NPN/ 

Comp. pairPak 10 /- PR. 
5.77. 

Complementary Set. 

tram.. Pak PBerm. PR. 

NO CONNECTION WITH ANY OTHER FIRM MINIMUM ORDER 10 / -. 
CASH WITH ORDER PLEASE, add 1/- post and packing. 

OVERSEAS ADD EXTRA FOR AIRMAIL 

PRACTICAL INTEGRATED 
CIRCUITS 

Constructional projects in 
Microelectronics for the 
amateur experimenter 

New from Newnes- Butterworth 
by A. J. McEvoy, M.Sc. and 

L. McNamara, B.Sc. 
1969 144 pp. many illustrations 

18s by post 19s. 6d. 

THE BUTTERWORTH GROUP 
88 Kingsway, London, WC2 
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a beginner's 
TRANSISTOR 
CAPACITANCE BRIDGE 
PART1 

KEITH JOHNSON 

ANUMBER of useful LCR bridges suitable for 
the home constructor have been described in 
the past, some with fairly complex circuitry, 

and therefore suitable as accurate laboratory stan- 
dards. The author, however, felt the need for a quite 
simple instrument which would constitute a useful 
addition to the average home workshop. The present 
bridge was built up on Cir -kit board, with used 
components which were immediately to hand in the 
spares box. All parts can, of course, be purchased 
new if necessary. 

Of the three constants, inductance, capacitance, 
and resistance, commonly encountered in electronic 
circuits the one most likely to require test facilities 
which are not immediately available is capacitance. 
Generally, coils and resistors can be satisfactorily 
tested, at least for continuity and resistance, with a 
good ohmmeter. Even larger value electrolytic capa- 
citors of 16µF and above can be roughly examined 
in this way, by comparing the size of the "flick" 
registered on the ohmmeter due to the charging cur- 
rent with that shown by a sound capacitor. D.c. 
leakage is, in this case, detected by the presence of a 
steady current, or a fixed value of high resistance, 
which is generally greater in one direction than the 
other. It is when dealing with small values of capaci- 
tor, in the range, say, from 10pF up to a few micro - 
farads, that difficulties may be encountered with the 
usual meter tests, and it is therefore in this range 
that the present instrument fulfils its most useful 
purpose. 

While the bridge principle will probably be 
familiar to experienced constructors, a brief sum- 
mary of the basic principles involved may not be 
out of place for those encountering this type of 
circuit for the first time. Referring to Fig. 1, a typical 

A 

3V 

R1 
tkfl 

R3 
9kfl 

B 

Wheatstone bridge, the application of a voltage of, 
for example, 3V, between points A and B results in 
no voltage appearing across C and D with the values 
of resistance shown, so that no reading is shown on 
the meter, M. This is because the bridge is in what is 
known as the "balanced state ". In actual fact, the 
voltages at C and D are each 0.3V with respect to A, 
and are therefore zero with respect to each other. 
The circuit would now become unbalanced if, for 
example, resistance R2 were replaced by either a 

R2 
2kI1 

r 
R4 

16kf1 

Fig. 1: A basic Wheatstone 
bridge. 

higher or lower value. In these cases, the voltage at 
D would differ from that at C, and this unbalance 
would be registered by a reading on the meter. 

A little consideration will show that, in Fig. 1, 

the condition of balance is obtained when Rl R3 
R2 R4 

so that R1- R4 R3 when the bridge is in balance. 

This basic circuit can, therefore, be used to deter- 
mine the value of an unknown resistance when the 
other three are known. 

If we now replace R3 and R4 by capacitors, and 
the source by an alternating voltage, the circuit 
becomes that of Fig. 2, where, in the unbalanced 
state, an a.c. signal appears between C and D, result- 
ing in an audible note in the headphones, H. 

Fig. 2: A Wheatstone bridge 
adapted for reactance bal- 
ancing, using an a.c. source 
and headphones for detect- 

ing balance. 

Now, let us consider how to use this arrangement 
to determine the value of an unknown capacitor. 
If R 1= R2, by making the unknown capacitor Cl in 
the figure and substituting different values in turn 
for C2, we would eventually achieve a balanced state 
(as indicated by silence on the phones) when 
C1 =C2, as only then would the above ratios be 
equal. Note that the resistance of a capacitor to d.c. 
is inversely proportional to its capacitance. 
Obviously, this would be a rather clumsy procedure, 
and a much better scheme is to fix C2 at some 
convenient value, not greatly differing from the 
expected value of Cl, and make one of the resistors 
variable. This will enable an equally satisfactory 
condition of balance to be obtained. Then, by 
measuring the value of the resistance at this balance 
point, and either having a calibrated scale, or calcu- 
lating from the above equation, the value of Cl can 
be determined. In practice, since we wish to be able 
to carry out measurements over quite a wide range 
of capacities, C2 becomes a switched bank of capa- 
citors increasing in steps of 10 from IOpF to 100µF. 
In this way, capacitors from 1pF to 100µF can be 
tested, and measurements carried out on cable and 
even valve inter -electrode capacitances. Some typical 
applications are discussed at the end of the article. 

To return to the circuit of Fig. 2, this could be 
made the basis of a very simple bridge, merely by 
employing a 50 Hz mains input (obtained, for 
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example, from the secondary of a mains transfor- 
mer), retaining the headphones for detection 
purposes. However, the slightly more elaborate 
arrangement employed in the present bridge, as 
shown schematically in Fig. 3, was considered well 
worth while. The three main sections are an audio 
oscillator, the bridge itself, and an audio amplifier 
feeding into an indicating meter. The choice of this 
arrangement has three advantages. First, the tester is 
completely portable, being operated from two 9V 
batteries; second, the operating frequency can be 
chosen to enable the most suitable resistance -reac- 
tance combination to be employed on all ranges; 
and third, by amplifying the signal following the 
bridge, the use of a meter becomes possible, enabling 
higher accuracy to be obtained than would be the 
case with a simple audio detector. A further advan- 
tage concerns the testing of a capacitor for leakage. 

Fig. 3: A practical arrangement for a capacitance measuring 
bridge, with an amplifier and meter to give a more positive 

reading than Fig. 2. 

This test is especially important in the case of the 
sub -miniature type of coupling capacitor (usually 4 
or 8µF) used in transistor audio circuits, as a par- 
tially leaky component here can easily introduce 
sufficient bias voltage variation to ruin a transistor. 
The presence of leakage in a capacitor of this type 
is immediately indicated with the present instru- 
ment. 

Oscillator and Amplifier 
Figure 4 shows the oscillator circuit. Only one 

transistor is used, and the transformer can be any 
audio type which is conveniently to hand. Separate 
batteries are used for the oscillator and amplifier, 
so as to avoid unwanted feedback, or the effect of the 
signal being picked up directly from 
the oscillator instead of through the 
bridge. Since the instrument is a null - 
point detector, it can be realised that 
a small amount of pickup of this type 
would have a serious effect on accur- 
acy. Using a separate battery also 
means that the oscillator portion can 
be checked immediately after con- 
struction, which, in any case, is advis- 
able, for some adjustment to the 
values of R1 and Cl may have to be 
made if oscillation is difficult to ob- 
tain. If this is the case, try also 
reversing the connections to the wind- 
ings of the audio transformer, or 
reversing the windings themselves. RI 
and Cl will also vary the frequency, 
so these should be altered, if neces- 
sary, to provide a note of about 800 
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Hz indicated by headphones across R2. The current 
should be approximately lmA. Headphones could 
be used directly to the bridge after this oscillator 
circuit, but some amplification enables a meter to 
be used, as already explained. 

Cl 

Output to 
bridge 

Fig. 4: A simple 800Hz audio oscillator suitable for driving a 

bridge. 

A straightforward push -pull amplifier circuit was 
decided upon, as the transformers and transistors 
were available from an old amplifier which had just 
been dismantled. The circuit is shown in Fig. 5, and 
presents no novel features. It should be tested with a 
speaker first, by injecting a signal from any a.c. 
source. The no- signal current should be about 8mA. 
A diode in series with the secondary of the output 
transformer is used to rectify the d.c. signal and pro- 
vide a d.c. voltage to operate the microammeter. In 
the original bridge, an army surplus moving -coil 

Input 
from 
bridge 

Fig. 5: A push -pull amplifier, detector and meter. 
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0 

_- 

PRpCTICA,L! 

VISUAL! 
EXCITING! 

a new 4 -way method of mastering 

ELECTRONICS 
by doing - and - seeing .. . 

1 
OWN and 
HANDLE a 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

" g: ° 

lOr 
-E - ?- 4M 

2 BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

kit fb 

Pt, g,,, 

READ and 
DRAW and 

U N D E R S T A N D 
CIRCUIT DIAGRAMS 

O 
]CIoo 

Tl 

Or. TO 

ClO 

LTA 
C36 

isoy 

AIO 
O]O 

4 CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC 
CIRCUITS AND SEE HOW THEY WORK ,... INCLUDING .. . 

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

PHOTO ELECTRIC CIRCUIT 
COMPUTER CIRCUIT 
BASIC RADIO RECEIVER 
ELECTRONIC SWITCH 
SIMPLE TRANSMITTER 

A.C. EXPERIMENTS 
D.C. EXPERIMENTS 
SIMPLE COUNTER 
TIME DELAY CIRCUIT 
SERVICING PROCEDURES 

This new style course will enable anyone to really understand electronics by a modern, practical and visual method - 
no maths, and a minimum of theory -no previous knowledge required. It will also enable anyone to understand how 
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc. 

r POST NOW To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please i 

FREE for I send your free Brochure, without obligation, to: we do not employ representatives 

I BROCHURE I NAME BLOCK CAPS I 

I or write if you prefer not to cut page I ADDRESS PLEASE PW10 I 

L L 
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LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS 
All cabinets are new and carefully designed acoustically with speakers moun- 
ted on lin. chipboard baffles. All speakers are ex -TV high quality with hi -Flux 
magnets carefully matched and tested. 

THE COWDREY FIVE. Specially designed Corner Cabinet. 
Fitted rubber feet. 203 x 13 x 7 1In. deep. Finished in teak wood 
grain cloth with Vynair front. Fitted 8 e 31n., 7 x 4In. and three 
510. round speakers wired in series to match. 15 ohm impe- 
dance (handles 15 watts). 
E6.S.O. P. & P. 8/6 each. 

THE IMP. Wedge shaped extension 
speaker cabinet Is fitted with 7 e 410. 

speaker. Covered In walnut wood grain 
cloth with fawn Vynair front keyhole 
slot In back. 71" X 61'. 
Only 85/8. P. & P. 4/6 each. 

SPEAKERS: Else Heavy duty Ceramic Magnets 11 000 line 10In. round, 10 x 61n. 

3 ohm or 15 ohm, MI6, P. & P. 3/6. 8In, round 15 or 3 ohm, 42/8, P. & P. 3/6. E.M.I. 
131 a 81n. 3 ohm, 45/ -,15 ohm 48/8, P. & P.3/6. E. M.1. 31n. tweeter 17/6, P. 6 P.1/6. 
E.M.I. 131 x 81n. fitted two 211n. tweeters. 15 ohm 7718, P. 6 P. 4/8. E.M.I. 133x810. 

(15 ohm) HI -FI quality 65.19.6. P. 6 P.4 /8. E.M.I. Woofers, 61 x 6110. square. 8 ohm, 
59/5, P. 6 P. 4/8. E.M.1. Crossover, 15/6, P. & P. 1/ -. EAGLE Crossover units 3 or 
16 ohms, 16 / -, P. 6 P. 11 -. Bakers 1210., 25 watt 15 ohm 68.6.0, P. 6 P. 3/6. 

THE CAXTON COLUMN. This Is a column cabinet 233 e x 

5 1in. deep fitted with three speakers. Handles 8 watts and will 
Improve the quality of any tape recorder or record player. Finished 
In wood grain cloth with sandstone Vynair front It is a real bargain 
at 5918. P. & P. 10/6 each. 

THE TENNYSON. Wedge shape for 
table or well mounting size 16 x 131 x 

811n. deep, finished In grey cloth with 
matching Vynair front. 12in. Keletron 
speaker is fitted with built -in tweeter. 
64.7.6. P. 6 P. 7/6 each. 

THE SCOTT. The elegant 
tapered cabinet, for table or 
wall mounting measuring 
103 e 16 o 5110. deep. Is at- 
tractively finished in black 

cloth with a striped grey Vynair front. Fitted with 133 x 81 n. 
speaker with volume control. Please state Impedance re- 
qulred-3 or 15 ohm. £4.5.0. P. á P. 7/6 each. Fitted with 
two E.M.I. 13 x 810. speakers and tweeter. 15 ohm Impe- 
dance capacity 10 watts 30/- extra. 

TEAK PLINTH AND PERSPEX DEBT 
COVER for 8P20 etc. 65.6.0. P. & P. 6/- 
VYEAIR Widths from 40 to 841a, 17/6 
yd. off roll. P. & P. 1/9. 1 yard, 91 -. 
P. & P. 1/9. Bend 1/- stamps for samples. 

SPEAKER MATCHING TRANS- 
FORMERS. 8, 7, 16 ohms, 8 watt, 11/6 
P. & P. 1/6. 

MICROPHONES: Xtal Hand Mikes. 
B1201 with stand, 64/8. P. & P. 3/6. 
ACO8 Mike 45, 81 / -. AC08 Mike 40, 
18 /6. Dyn. Mike DM -391, 80/ -. C3121 
Xtal, 12/8. Telephone Pick -up, 10/6. 

P. & P. 1 / -. Xtal lapel Mike, 7/6. Guitar 
Mike, 12 /8. P. & P. 1/ -. 
FERROE RODE: 6 )(114.111., 2 /6; 401 

8/ -; 6 x {1n., 8/6; 8 
P. & P. 1/- each. 

FERROX RODS WITH COILS. 41 x Iin., 
8/6; 8xa /ram., 5/6. P. & P. 1/- each. 

ROTARY SWITCHES: 2 Pole Mains 
Switch, 8/ -; 1 pole 12 way, 2 pole 2 
way, 3 pole 3 way, 3 pole 4 way, 4 pole 
3 way, 8/6 each. P. & P. 1 / , 
TRANSISTOR SPEAKERS 8 ohm lin. 
8/6. 310., 10 /6. P. a P. 1 / -. 

BROADWAY Electronics 

CARTRIDGES 
Stereo: Bontone 9TA H/C Diamond 
47/8. STA Sapphire, 87/6. 8TA Sapphire 
80/ -. Nonette 8106 Medium Output. 
28/6. 8106 High Output 98/8. DC284 
Stereo Compatible 28/6. Acos GP93/1 
Sapphire, 87/6. áP94 /1 Sapphire, 59/6. 
GP81 Diamond 42/ -. áP91 Stereo 
Compatible (High, Medium or Low 
Output), 86/ -. TA800 converta Philipe 
Aá3801, A03306 to B.B.R. SX111. 
Plug -in head complete with cartridge 
50/ -. TA700 equivalent to B.S.R. SX1M 

85/ -. JapaEnese equivalent to B.B.R. 
TCI, 85/-. 
Mono: Area GPO7 /2 will replace Coliseo 
and Garrard Mono cartridges, 18/6. 
T.T.C. Crystal High Gain, 15/ -. B.B.B. 
TCBH Jan. equivalent, 26/ -. Bonotone 
2T88, 15/ -. Poet and Packing 1/6. 

EARPIECES WITH COED and 3.6 mm. 
plug. 8 ohm 
180 ohm with p, 6/8. Xtal. 

{ad. 

PIANO KEY PUSH BUTTON SWIT- 
CHES. 7 button inc. maim on off. 8 
banks of 6 P.C.O.. 8/6. P. & P. 11 -. 

92 MITCHAM ROAD, TOOTING BROADWAY, 
LON DON, S.W.17 Telephone 01 -672 3984 (Closed a / /day Wednesday) 

(Few minutes from Tooting Broadway Underground Station) 

R.S.T. VALVE MAIL ORDER CO. 
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 

Mon. -Sat. 9 a.m. 
-5.30 p.m. 

Closed Sat. 1.30 -2.30 p.m. 
Open Dally to Callers 

Tel. 769 -0199/1649 

1A7 7/9 
1D8 7/6 
1H6 7/- 
1LD6 13/- 
1N5GT 8/- 
1E6 6/- 
184 6/6 
186 4/6 
1T4 4/- 
ßA4 4/- 
3Q4 7/9 
8Q8 7/- 
384 6/8 
ßV4 6/9 
6R4GY 10/6 
61740 6/6 
684G 6/- 
6Y8GT 6/- 
6Z4á 7/- 
8/SOL9 16/- 
ßA7 16/- 
6ARG 12/8 
6.407 4/- 
OAKS 6/- 
BALG 5/- 
BAM6 4/6 
OAM6 8/6 
6AQ6 8/8 
6.42711 16/- 
DATO 4/9 
BAUA 6/- 
6B40 20 /- 
8B8á 2/- 
BBAB 6/- 
BBEB 6/- 
OBRO 9/- 
611J6 9/- 

6BQ7A 7/- 
813E7 17/- 
ABR8 12/6 
6B87 86/- 
8BW8 14/6 
6BW7 18/- 
604 6/- 
13060 6/- 
ME 6/9 
6080 13/- 
BCDgG 84/- 
BCHB 7/6 
BCW4 18/- 
BDB 5/9 
8E5 7/8 
81,1 12/6 
6F6G 8/- 
88G 6/- 
AF8G 6/S 
8F11 6/6 
6F13 6/6 
BF14 12/6 
6F23 16/- 
6F24 14/- 
OF25 16/- 
6128 14/- 
61,32 8/9 
806 8/6 
BHB 3/- 
BJ6H 9/- 
0.156 4/- 
OJ6GT 6/6 
618 8/6 
6J7M 8/6 
6J7G 5/- 
63701 7/6 
BEBOT 6/- 
01(7 1/9 

611714 6/6 
6E70 8/- 
8K7GT 4/6 
OE8 2/9 
BEBM ll/6 
8E80 8/- 
6B80T 7/- 
8K26 15/- 
BL1 18/- 
816G 7/9 
8L18 6/- 
8Q70 0/- 
BQ7GT 8/5 
g8A7M 7/- 
B8C7 7/- 
6807 6/- 
88H7 8/5 
68J7 6/- 
88E7GT 4/9 
OBL7GT 5/- 
68N70T 6/6 
68Q7 7/6 
BU4GT 18/- 
°U6G 7/6 
6V6M 18/- 
BV6G 4/6 
°VOGT 6/6 
6X4 4/6 
6X60 4/6 
6X6GT 0/- 
7E8 11/6 
7B7 7/6 
7C6 22/6 
706 16/- 
7135 8/- 
7H7 6/6 
7R7 18/- 
787 45/- 

7Y4 8/6 
9BW8 7/- 
1001 12/6 
1002 12/6 
1011 14/9 
1018 18 /- 
10F9 10 /6 
10118 ß/- 
10L1 8/- 
1oLD1110/6 
10P13 18/6 
11E3 70/- 
12AT8 4/9 
12ÁT7 6/- 
12AU6 5/9 
12ÁD7 6/9 
121,17 6/8 
12BA8 6/- 
12ßE8 6/8 
12C8GT 6/- 
12E1 20/- 
12J6GT 8/6 
12370T 6/6 
12E7GT 7/- 
1218áT 8/- 
12Q7GT 5/- 
128.7 8/- 
12807 ó/- 
128H7 8/- 
128.17 8/9 
128E7 4/9 
128E7 ó/- 
14H7 9/6 
19AQ6 6/- 
2áD1 10 /- 
2059 14/- 
20L1 30/- 
30P4 20 /- 

20P5 80/- 
26A6 6/9 
25L60T 7/- 
25Y6 6/- 
2824 6/8 
25Z6 8/- 
2526 8/8 
28D7 9/8 
S0C1 6/9 
30C15 16/- 
30017 18/- 
S0C18 16/- 
SOF6 17/- 
8oFL1 16/- 
30FL12 19/- 
8oFL1416/6 
8oL16 17/- 
80L17 17/- 
80P12 16/- 
80P19 16/- 
80PL1 16/- 
80PL1818/8 
80PL1416/- 
86A6 11/6 
36L6 9/- 
86W4 4/6 
8523 10/- 
35Z4(YT 8/6 
8526 6/- 
37 6/6 
42 13/- 
50135 6/6 
6006 6/8 
60CD6681/- 
501,601 8/- 
75 9/8 
78 6/- 

80 7/6 
85A2 7/8 
15062 ll/0 
160C4 9/6 
801 9/6 
807 9/- 
81SU8A 

813 176/- 

9A 16% 64 8 
1626 6/6 
4022AR 67/- 
5765 12/- 
7193 2/- 
7476 14/- 
A61 9/8 
ATP4 2/8 
ATPB 12/- 
ATP7 8/8 
AU2 80/- 
AU6 8/9 
AZ1 8/- 
Az81 10/- 
CBL31 18/- 
OCH36 16/- 
CLSS 80/- 
CNN 18/6 
CY81 5/6 
DAC82 7/- 
DAF91 4/0 
DAF98 7/6 
DCC90 10113 
DF33 8/- 
DP70 9/- 
DF91 4/- 
DF92 8/6 

DF96 7/6 
DH77 4/9 
DE82 7/9 
DE91 6/- 
9E92 9/- 
DR96 7/9 
DL68 86/- 
DL92 6/3 
DL98 4/- 
DL94 6/9 
DL96 7/9 
DL96 7/6 
DM70 6/- 
DY/93 6/- 
DY87 6/- 
E88CC 18/- 
EA60 8/6 
EABC80 6/8 
EAF42 10/- 
EB41 10/- 
EB91 8/- 
EBC88 8/6 
EBC41 9/9 
BBC90 4/9 
EBF80 7/B 
BBF83 9/- 
EBF89 13/8 
EBL1 14/- 
BBL21 18/- 
EBL81 27/6 
13010 6/- 
ECC81 8/- 
ECC82 6/9 
BCC88 6/5 
ECC84 6/6 
ECC86 6/- 
ECC88 7/6 

ECF80 6/8 
ECF82 6/6 
ECH21 19/6 
ECH35 11/6 
ECH42 11/- 
ECH81 6/9 
ECH88 8/8 
ECL80 6/9 
ECL82 7/- 
ECL88 10/2 
ECL86 9/- 
ECLL800 

80/- 
BF9 80/- 
EF87A 7/- 
EF39 8/- 
EF41 10/- 
EF60 6/- 
EF80 4/8 
EF86 7/- 
EF88 6/6 
EF89 6/6 
EF91 8/9 
EPOS 5/6 
EF98 16/- 
EF183 6/6 
EF184 7/- 
EL32 8/6 
EL3S 18/8 
EL34 10/6 
EL41 10/6 
EL42 10/6 
EL84 4/9 
BLOC 6/8 
EL96 6/6 
ELL80 20/- 
EM34 81/- 

EM80 7/6 
E3481 8/3 
EM84 7/6 
EBU16020/- 
EY51 7/6 
EY88 7/- 
EZS6 6/- 
EZ40 8/8 
EZ41 9/8 
EZ80 6/6 
EZ81 5/6 
0230 10/- 
02351 10/- 
GZ34 11/- 
E116 18/- 
ET81 17/0 
ßT6° 81 /- 
ßT81 S6/- 
ßT81 (7Cá) 

ßT88 60/- 
%TWOO 8/6 
ETZ41 5/- 
ML4 17/0 
MLA 7/6 
MSP4 10 /- 
HÚ14 7/6 
MX40 18 /5 
1078 19/- 
1108 56/- 
NOTI 3/6 
NOT7 66/- 
0A2 5/- 
008 6/- 
0E4 4/6 
PC813 11I6 
PC88 11/6 

PC97 8/9 
PCC84 6/6 
PCC89 10/8 
PCC18910/6 
PCF80 6/9 
PCF82 6/6 
PCF84 8/- 
PCF88 9/- 
PCFBO1 9/6 
PCF802 9/9 
PCF80616/- 
PCF80615/- 
PCF808 16/6 
PC1.82 7/9 
PCL8S 10/8 
PCL84 8/6 
PCL86 9/8 
PCL86 9/3 
PENA4 80/- 
PENB4 80/- 
PEN46 7/- 
PEN48 4/- 
PL86 10/9 
PL81 e/- 
PL82 B/S 
PL88 7/6 
P1.84 7/- 
P1600 14/6 
PX4 14/- 
PY98 10/9 
PY81 6/9 
PY82 4/9 
PY88 7/- 
PY800 9/6 

901 
76 

B19 7/9 

Rá6/60080% 
8180 40/- 
8P4 5/- 
81.41 6/6 
81.61 6/- 
8TV280/80 

95/- 
GUN 19/6 
80216012/6 
T41 17/6 
TDD4 8/6 
010 7/6 
U14 7/6 
1119 86/- 
U26 16/6 
1125 15/6 
U78 4/4 
17191 18/9 
U261 16/8 
17801 18/8 
13403 6/6 
17404 7/8 
U801 28/6 
UABC80 6/6 
UAF42 10/6 
UHC41 9/8 
UBC81 9/8 
13BF80 7/- 
UBF89 7/6 
130084 8/8 
U41C86 7/6 
UCF80 8/6 
UCH42 10/6 
UCH81 7/- 
DCL82 8/9 
UCL83 10/- 
UF4I 10/8 

11789 7/6 
171.41 18/- 
13184 7/- 
ÚH80 5/8 
VUS 21 /- 
ÚU7 21 /- 
UÚ8 21/ 
01179 8/3 
ÚY21 9/8 
ÚY41 8/6 
UY86 8/6 
VHP4G 17/- 
VP4B 56 /- 
VR106 /80 

Vß160 /80 
/0 

6/- 
7E26 15/- 
VT31 80/- 
VU111 8/9 
VU120 12/6 
3711808 80 /- 
W81M 12/6 
XHl -6 5/- 
XP1 -5 5/- 
X801-5 10/- 
Y63 7/8 
Tubes 
3161 85/- 
8FP7 29/- 
6CP1 85/- 
CV1520 40/- 
ACR1S1100/- 
VCR97 86/- 
VCR617B 

413/ - 
VCR617C 

46/- 

SPECIAL 24 HOUR SERVICE 

OBSOLETE TYPES A SPECIALITY 

QUOTATIONS FOR ANY VALVE NOT LISTED 

Express postage 9d. per valve. 
Ordinary postage Bd. per valve. C.W.O. No C.O.D. 

Complete range of T.V. Tubes available from £4.5.0. 
Manufacturers and Export Inquiries Welcome 
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Special 24 Hour 
Express Mail 
Order Service 

SETS OF VALVES 
DAF91, DF91, DK91, DL92 or DL94 
DAF96, DF98, Dß98, DLO° .. .. . . 

TRANSISTORS 
AC127 7/0 0025 11/- 0071 4/6 
Á3114 7/- 0028 16/- 0072 6/- 
A1,115 7/- 0085 11/8 0076 6/- 
AF118 7/- OC44 4/6 0076 5/- 
ÁF117 7/- 0046 4/- 0077 8/- 

SEND S.A.E. FOR LIST OF 2,000 TYPES 

19 - plus postage 
87/8 plus postage 

OC81 4/- 
0081D 4/- 
0C81DM 

0082 6/- 

OC88D 
0083 
OC170 
00171 
00200 
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C3 1OpF C7 0.1yF B1 
C4 100pF C8 1yF -0 
C5........1000pF C9 101(F - 
C6 O.OtyF C10 100NF 

R1 
56kfl 

Cl 
0.1yF 

14l 

c 

T1 

R2 

C2 

Tri 1yF 

0071 11-1F -5000 

cero 
L_ 

VR1 
5kfl 

o 
O 4 positions 

O not used 

o 

C3 C41C5C61C8 C9 C10 

TTT TIT TT° 
Cli 

R4 Test 
2,uF 

82k[1 

Ó 
+ 

B2 

/ R6 
47kfl o 

Tr2 
OC81D 

R5 
1Okf1 

o 

S1 (2 - pole on / off ganged) 

00r + O0 
B2 

J 
Fig. 6: The complete capacitance bridge capable of measuring from 1pF to 100µF. The accuracy of the bridge can be improved by 

decreasing the coverage of each range, revised component values being given in Table 1. 

meter of 0.5mA (500mA) f.s.d. was used; construc- 
tional details are therefore given using this meter, 
but, if a commercial meter is preferred, the front 
panel cut -out can be modified accordingly (see 
Fig. 8). 

The complete theoretical circuit is shown in 
Fig. 6. Note that a 3n resistor (R10) and switch 
(S3) are inserted so that the full -scale deflection 
can be reduced on the higher capacitance ranges, 
and the null -point dip more readily detected. This 
dip switch was purposely chosen to be a "push- push" 
type. Initially, the 3f2 shunt resistance is switched 
in to act as a shunt across the meter. This is the 
"safe" position, as the meter is protected from over- 

* components list 

Resistors: 
R1 56kû 
R2 8.2kû 
R3 5O00 preset 
R4 8.2k2 
R5 10kû 
R6 47kû 

Capacitors: 
Cl 01µF 
C2 1µF 
C3 10pF 
C4 100pF 
C5 1,000pF 
C6 0.01 µF 

Semiconductors: 
TR1 0071 
TR2 OC81 D 

TR3 0081 

R7 22012 
R8 4.7k0 
R9 4.7û 
R10 30 
VR1 5kû log. pot. 

C7 
C8 
C9 
C10 
C11 

0.1µF 
1µF 
10µF 
100µF 
2µF 

TR4 0081 
D1 0A91 

Transformers: 
T1 Intervalve transformer 
T2 Driver transformer 
T3 Output transformer 

Miscellaneous: 
B1, B2 PP3 or equiv.; M, Meter, 0- 0.5mA; Si, 
two -pole on /off switch; S2, one -pole twelve -way 
wafer switch; S3, one -pole on /off switch. 

loads imposed by the relatively large current on the 
higher ranges, the switch then being operated as the 
condition of balance is approached, to enable the dip 
to be detected more accurately. Since the on -off posi- 
tions are not indicated, there is a natural tendency 
to return it to the "safe" position after use. 

Details of the Bridge Circuit itself 
The bridge consists of variable resistor, VR1, which 

in association with the test capacitor, fixed resistors 
R3 and R4, and the switched bank C3 -C10, constitute 
the balancing bridge circuit by means of which the 
null -point (dip) is obtained. A pointer knob and 
scale, graduated in capacitance from 1 to 10 are 
affixed to VR1. It was found originally that the 
readings of capacitance tended to be cramped to one 
end of the scale, and the pre -set resistor, R3, was 
therefore added in series with VR1. Although this 
does not completely prevent cramping, it does tend 
to distribute the readings more evenly over the 
entire scale. Once the optimum position for this 
pre -set has been determined, it can be waxed in 
position. 

Since there is only one basic scale for all eight 
ranges, the fixed capacitors, C3 -C10, must be chosen 
with care, so as to ensure reasonably correct agree- 
ment with the scale on all ranges. The use of close 
tolerance capacitors is one possible way of tackling 
this problem. However, the author considered this to 
be an unnecessary refinement in a bridge which is 
not, in fact, designed as an accurate standard, and 
finally the following compromise was adopted. 

Consider three capacitors of the usual tolerance 
(5 %) with a 10 times ratio in their values, e.g. 
200, 2,000 and 20,000pF. On the x 100 range, with the 
first of these connected in the test position, the bridge 
should of course, register a null indication at a point 
corresponding to 2 on the capacitance scale. Let us 
assume that we start with a blank scale and a reason- 
ably accurate capacitor bank, then this point can 
be pencilled in as 2, which, unless we were particu- 
larly unlucky in the choice of this first capacitor, 
ought to represent a reasonably correct marking. 
Now switch to the x 1 range, and substitute the 
2,000pF capacitor which should result in a minimum 
reading at the same point on the scale. If it does not, 
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vary C5 by substitution until the scale does register 
2 at this point. Similarly, C6 on the X 10 range, 
using the third capacitor for testing, can be adjusted 
to give the correct reading. This procedure is repeated 
for all ranges. The author was fortunate in having 
a fairly large stock of capacitors. For the constructor 
lacking this facility, the use of dose tolerance capaci- 
tors in the fixed bank might prove a better, and 
possibly cheaper, solution. 

On some of the ranges, it may not be possible to 
obtain a reading in both the 1 and 10 positions on the 
scale, but, with the large coverage of the instrument, 
this is unavoidable. If the reader wishes to make a 
more accurate bridge, and is willing to accept 
reduced test facilities, say, equivalent to the first six 
ranges from 10pF to 1µF, this can be achieved by 
using the full number of positions in the range 
switch (which, in the original design, is a 12 -pole 
type, with four poles unused. See Fig. 6), and reduc- 

Table I 

Components 

C3 C10 

four 
additional 
capacitors 

VR1 

R4 

Value for full Value for half 
range coverage coverage 

10pF, 100pF 10pF, 50pF, 
etc. 100pF etc. 

1µF, 5µF 

500052 pot. 

8.2kí2 

200052 pot. 

4.7k52 

'ng the capacitance coverage on each range by half 
Suggested alterations to component values are given 
in Table 1. 

TO BE CONTINUED 

M.W. DX RECEIVER- continued 
gain controls for r.f., i.f. and a.f. The a.g.c. may be 
switched in or out and a b.f.o. is also available at the 

TABLE I 

Connection and colour codes for the IFA /1.6 /SSB 
Mk Il i.f. strip. 

Connection Function Colour code 
Number 

1 Input Brown 
2 Input (Earth) Plain 
3 

. 

"S" Meter Plain 
4 "S" Meter Red 
5 "S " Meter Black 
6 B.F.O. control Plain 
7 B.F.O. control Orange 
8 B.F.O. control Yellow 
9 A.G.C. on /off Green 

10 A.G.C. on /off Blue 
11 A.G.C. on /off Violet 
12 A.F. output Grey 
13 A.F. output (earth) Plain 
14 Negative line -12V Black 
15 Positive line (earth) Plain 
16 B.F.O. on /off White 
17 B.F.O. on /off Black 
18 I.F. gain Black 
19 I.F. gain Pink 

NOTE: All numbers without colour, i.e., plain, are 
connected to earth. All numbers coloured black are 
connected to the negative line. 

flick of a switch. The "s" meter may be zeroed and 
is useful for signal strength comparisons. The aerial 
circuitry is wired for a single wire feed, but by a 
simple modification can offer a balanced input. This 
will be useful for devices such as balanced loop 
aerials and the like. 

Next month we will consider the construction of 
the receiver followed by the alignment procedure. 
A signal generator will be needed since the set must 
be aligned carefully because of the very narrow 
bandwidth of the i.f. strip. 

TO BE CONTINUED 
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PRACTICAL 
TELEVISION 
in the OCTOBER issue 

TRANSISTOR AND DIODE 
ANALYSER 

Not just a tester -an analyserI This tester will 
not only carry out the normal diode and transistor 
tests, including a test of transition frequency to 
establish the frequency limitations of a device, 
it can also be used to determine all the informa- 
tion required for experimental purposes on a 

transistor that is unmarked and whose connec- 
tions, type and purpose are unknown. You 
don't even have to know whether it is a pnp or 
npn, germanium or silicon device. 

HEAT EFFECTS IN TV RECEIVERS 
Heat is the cause of more trouble in a TV set 
than any other shortcoming. The faults attribut- 
able to excess heat are examined and the steps 
that can be taken to reduce heat described. 

TOMORROW'S SETS 
Next month we shall be looking at the effects on 
TV receiver design of the increased use of in- 
tegrated circuits over the next few years. The 
problems of design, the setmakers, the retail 
trade and servicing will all be considered. 

TRANSISTOR LINE OSCILLATORS 
Basic waveform generating circuits described, 
including the flywheel sync techniques in- 
variably used with modern line oscillator stages. 

SERVICING TV RECEIVERS 
The next chassis to be tackled is the STC VC11 
chassis as used in the KB Featherlight portable 
and associated models. 

PLUS ALL THE REGULAR FEATURES 

on sale 
September 19th 
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DE LUXE PLAYERS 
PORTABLE CABINET Asillus- 
trated. To fit standard 751_ 
player or autochanger. 
RCS AMPLIFIER 3 WATT. 
Ready made and tested This 
is a 2 -stage unit using a 
triode pentode condenser 
coupled valve giving 
3 watts output into a 
3 ohm loudspeaker. 
Tone and volume 
controls mounted on 
panel. Supplied with 
knobs. loudspeaker 
and valves UCL82, 
UM. Frequency response 
50- 12,000 cps. 59/ 6 Sensitivity 200mV. 
SINGLE PLAYERS MONO 
EMI Junior Mains 22.19.8 
Garrard SRP22 28.19.6 
Garrard SP25 MkII 213.19.6 

Post 5/8 
each item 

AUTOCHANGERS MONO 
Balfour Princess 25.19.8 
BSRSuperslim ÚA25£8.19.8 
MA70 Transcrip'n 213.19.6 
Garrard 3000 with Sonotone 
9TA Diamond £12.19.8. 

All fitted LP /78 stylü and pickup cartridge complete. 
Stereo /mono pickup 20/- extra except 3000. 
GARRARD TEAKWOOD BASE WB.1. Ready 651_ cut out for mounting 1025, 3000, SP25, AT80, etc. 
GARRARD PERSPEX COVER SPC.1 for WB.1 66/_ 
BASE. Durable tinted attractive appearance. 

E.M.I. PICK -UP ARM Complete with mono cartridge 29/6 
Xtal GP87 17/8; Stereo Ceramic 35/ -. ACOS LP only. 10 /6 

CRYSTAL MIKE INSERTS 
11in. dia. 8 /8; ACOS 11in. dia. 9/8. BM3, lin. dia. 9/8 
QUALITY RIBBON MIKE WITH GOOSENECK £11.11.0. 

PORTABLE TRANSISTOR 

AMPLIFIER PLUS 

DYNAMIC MICROPHONE 
A self- contained fully 
portable mini p.a. system. 
Many uses - ideal for 
Parties, or as a Baby 
Alarm, Intercom, Tele- 
phone or Record Player 
Amplifier, etc Attractive resins 
covered cabinet, size 12 x 9 x 4}n, with 
powerful 7 x 4ia. speaker and four transistor 
power amplifier plus ultra sensitive microphone 
battery. Brand new in Makers' 
carton with full makers' 
guarantee. World famous make. 

BARGAIN STEREO /MONO SYSTEM 
Attractive Slim PLAYER CABINET with B.S.R. STEREO 
Autocbanger 4 + 4 AMPLIFIER and TWO matched 
Olin. LOUDSPEAKERS Carr. 10 /8 f19,19.6. (Only 4 pairs of wires to join). 

NEW TUBULAR ELECTROLYTICS 
2/350V .. 2/3 100 /25V 2/- 
4/360V .. 2/3 250/25V .. 2/8 
8/450V .. 2/3 500/25V .. 4/- 
18 /450V . á/- 8+8/450V . 3/8 
32/450V .. 3/9 8 +16/450V . 8/9 
25/25V .. 1/9 16 -118/450V 4/3 
50/50V 2/- 82 +32/350V 4/8 

one watt 
Dees PP9 

Only 90/- Post 
Free 

WEYRAD P50- TRANSISTOR COILS 
RA2W 8m. Ferrite Aerial Spare Cores Od. 
with ear aerial soil 12 /6 Driver Trans. LFDT4. 9/6 
Ow. P50 /1AC 5/4 Printed Circuit, PCA1 . 9/8 
I.F. P50 /2CC 470 kc /s 5/7 J.B. Tuning Gang .... 10/8 
3rd I.F. P50 /3CC 6/- Weyrad Booklet 2/- 
Telescope Chrome Aerials 8in extends to 23m. 5/ -. 
Ferrite Rode Only. 8 s tin. 4/ -; 6 s tin. 5 / -. 

VOLUME CONTROLS 80 ohm Coax 8D yd. 
Long spindles. Midget Size BRITISH AERIALITE 
5K. ohms to 2 Meg. LOG or AERAXIAL AIR SPACED 
LIN. L/8 3/ -. D.P. 5/- 40 yd. 20/ -; 60 yd. 30/ -. 
STEREO L/S 10/6, D.P. 14/6. FRINGE LOW LOSS1 /6 Edge. 5K. S.P. Transistor 5/ -. Ideal 825 lines yd. 
WIRE -WOUND 3W POTS. WIRE -WOUND 3 -WATT 
Knurled knob T.V. T7ypCe. STANDARD SIZE POTS. 
Values 10 t.. 
Carbon 30K too 23 meg. 4/U 50 

LONG 
OHMS loD100 K., 7/6 

VEROBOARD 045 MATRIX 
Si x 6in.3/8.21 x 31in.3/2.3 31 in. 3 /8.31 5in.5 /2. 

EDGE CONNECTORS 16 way 5/ -; 24 way 7/8. 
PINS 38 per packet 3/4. FACE CUTTERS 7/8. 

8.R.B.P. Board 0.15 MATRIX 2 /in. wide 8d. per lin. 
31in. wide 9d. per lin.; 5in. wide 1/- per lin. (up to 17ín.). 
S.R.B.P. nndrilled drain. Board. 10 - Sin. 3/ -. 
BLANK ALUMINIUM CHASSIS. 18 a.w.g. Sim. sides 
7 41x., 5/6; 9. <7ín., 8/8; 11 3in., 8/8; 11 <7in. 7/6; 
13 x 9in., 9/6; 14 x 11ín., 12/8; 15 x 14in.. 15/ , 
ALUMINIUM PANELS 18 s.w.g. 12 - 12 in. 8/8;14 r. 9 in. 5/8; 
12 x 8in. 4/8; 10 r 7 in. 3/8; 8 . 8 in. 2/8; 8 x 4 in. 1/8. 

Q MAX CHASSIS CUTTER 
Complete: a die, a pones, an Allen screw and key 

lin. 18/- lin. 17/8 Stin. 19/8 1 /in. 24/ 2' /aria. 44/3 
tin. 18/- lin. 19/8 1 }in. 20 /6 11 in. 29/ 2tin. 57/3 
}in. 18/9 l' /,sin 19/8 Stia. 21/8 tin. 39 /- lin. sq. 38/8 
WAVE -CHANGE SWITCHES WITH LONG SPINDLES. 
2 p. 2 -way, or 2 p. 6 -way, or 8 p. 4 -way 4/6 eaoh. 
1 p. 12 -way, or 4 p. 2 -way, or 4 p. 3-way, 4/6 eaoh. 
Waveohange "MAKITS" 1 p. 12 -way, 2 p. 8 -way, 3 p. 4-way, 
4 p. 3 -way, 8 p. 2 -way. 1 wafer 12/ -.2 wafer 18 / -, 8 water 24/ -. 
4 wafer 30/ -, 5 wafer 38/ -. 
TOGGLE SWITCHES, sp. 2/8; sp. dt. 8/8; dp. 3/8; dp dt. 4/8. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms Super Sensitive .. 35/- 
LOW RESISTANCE HEADPHONES 3 -5 ohms ... 39/8 
DE LUXE PADDED STEREO PHONES 8 ohms.... 79/8 

THE INSTANT" 
BULK TAPE 
ERASER AND 42/6 
RECORDING Post 
HEAD 2/8. 
DEMAGNETISER 
200 /250 v. A.C. Leaflet S.A.E. 

.,r`r1 4111111111 1U 

üpL 

Woo 
Minimum Post and Packing 2/6. RETURN OF 

RADIO COMPONENT 
Full list 11- Written guarantee with every purchase. 

CAN TYPES 
8/8004 9/8 
18/800V 12/8 
18 +10/500V 7/8 
50 +50/350V 7/- 
60 +100/350V 11/6 
12 +32 +32/850V 8/8 
100 +50 +50/350410/8 

SUB.MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 16, 25, 80, 50, 100, 
250mF 15V 2/ -; 500, 1000mF 12V 3/8; 2000mF 25V 7/ -. 
CERAMIC. 500V 1pF to 0.01mF, 9d. 
PAPER 350V -0.1 9d; 0.5 2 /8; lmF 8/ -; 2mF 150V 3/ -. 
500V -0001 to 0.05 9d; 0.111 -; 0.25 1 /8; 0.5 8 / -. 
1,000V- 0001, 00022, 00047, 0.01, 0.02, 1 /8; 0047, 04, 2/8. 
SILVER MICA. Close toleranoe1 ie. 5- 500pF1 / -; 580- 2,200pF 
2/ -; 2,700- 5,800pF 3/8; 8,800pF -0'01, mfd 6/- eaoh. 
TWIN GANG. '0 -0" 208pF +178oF. 10 /6; 385pF, minia- 
ture 10 / -; 5000 standard with trimmers 12/8; 500pF 
midget leu trimmers. 7/6: 5005F slow motion, standard 9/ -; 
small 3 -gang 500pF 19/8. Single "O" 3850 7/O. 
SHORT WAVE. Single 100F, 25pF, 50pF, 75pF, 100pF, 
180pF 200pF, 10 /8 each. 
TUNING. Solid dielectric. 100pF, 800pF, 500pF, 7/- eaoh. 
TRIMMERS. Compression ceramic 30. 50. 70pF 1 / -; 
100pF, 150pF, 250pF, 1/8; 800pF, 750pF, 1000pF, 2/8. 
RECTIFIERS. CONTACT COOLED 1 wave 60mA 7/8; 85mA 
9/8; 8E100 10 / -. Full Wave Bridge 75mA 10 / -; 150mA 19/8; 
TV recta. 10 / -. 
NEON PANEL INDICATORS. 550v. AC /DC, 3/8. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
}w., 1w., lw., 20% 3d.; 11w. Bd.; 2w. 1 / -; Iw. 10% Bd. 
HIGH STABILITY. 1w. 1%. 10 ohms to 10 meg. 2 / -. 
Ditto 5 L.. Preferred values 10 ohms to 22 meg., 9d. 
WIRE -WOUND RESISTORS. 5 watt, 10 watt, 15 watt, 10 
ohm to 100K. 2/- each. 3 watt 0.5 ohm to 5.2 ohm 2/ -. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs. 1; amp. 8/9; 2 amp. 11/3; 4 amp. 17/8. 
CHARGER TRANSFORMERS, P. It P. 5/ -. Input 200/250v. 
for 8 or 12v., 1/ amps., 17/8; 2 amps., 21/ -; 4 amps., 30/ -. 
BRAND NEW TRANSISTORS. OC71, 0072, OC81, 0144, 
OC45, AF117, 8/- each. 
MAT 100, 7/9: MAT 101, 8 /8; MAT 120, 7/9; MAT 121, 8/8. 

REPANCO TRANSISTOR TRANSFORMERS 
TT45. Push Pull Drive, 9:1 CT, 8 / -. TT48 Output, CT8:1. 8/ -. 
TT49. Interstage 4.5:1, 8/ -; TT52 Output 8 ohms, 20:1, 8/ -. 
TT23 /4 PAIR 10 watt Amp. Transformers and circuit 35/-. 

TRANSISTOR MAINS POWER PACKS. FULL WAVE 
9 volt 500mA Size 41 x 21 x Sin. Output terminals. 49/6 
Switched.Metal case, crackle finish. On /off switch. 
Ralf Wave 9 volt 50mA Size 21 x llin. Snap terminals 32/0. 
9 volt 600mA TRANSFORMER ONLY. 21 x 11 x 11 in. 10 /11, 
BENCH POWER PACK 230 -250v. A.C. Mains f7 
with Meter. Supplies 8- 9 -12v. 1 amp D.C. 

MAINS TRANSFORMERS 
5 /Pojóh 

250 -0 -250 50 mA. 6.3v. Sa. Centre tapped 19/8 
250 -0 -250 80mA. 6.3v. 8.5a. 8.3v. la. or 5v. Sa 80/- 
350 -0 -350 80mA. 0.3v. 3.5a. 8.3v. la. or 5v. Ea 85/- 
300-0-300v. 120mA., 6.8v. 4a. C.T.; 8.3v. Ea. . 45/- 
MINIATURE 200v. SOmA., 8.3v. la. 2k x E x 11 in. 1.2/8 
MIDGET 220v. 45mA., 8.3v. 2a. 21 x 21 x Sin 17/6 
HEATER TRANS. 0,8v. lta., 8/8; 8.3v. 9a. 12/6 
Ditto tapped seo. 1.4v., 2, 3, 4. 5, 8.3v. 14 amp 15/6 
GENERAL PURPOSE LOW VOLTAGE, Outputs 3, 
4, 5, 8. 8. 9. 10. 12.15. 18, 24 and 30v. at Sa 30/- 
1 amp..8, 8, 10, 12, 18, 18. 20.24, 30, 88, 40, 48, 80 35/. 
3 amp., 0 -12v. and 0 -18v. 19/8 
AUTO TRANSFORMERS 0- 115 -230v. Input /Output, 
80w. 18/8; 150w. 30/ -; 500w. 92/8; 1000w. 195/ , 

COAXIAL PLUG 1/3. PANEL SOCKETS 1 /3. LINE 2 / -. 
OUTLET BOXES. SURFACE OR FLUSH 4/8. 
BALANCED TWIN FEEDERS 1/- yard 80 or 300 ohms. 
JACK SOCKETS Std. open -circuit 2/8, closed circuit 4/8. 
Chrome Lead Socket 7/8. Phono Plugs 1 / -. Phono Socket 1i -. 
JACK PLUGS Std. Chrome 3/ -: 3.5mm Chrome 2/O. 
DIN SOCKETS Chassis 3 -pin 1 /O; 5-pin 2 / -. Lead 3 -pin 3/8; 
5 -pin 5 / -. DIN PLUGS 3 -pin 3/8; 5 -pin 5/ -. 

T.S.L. LOUDSPEAKER 
CROSSOVER HLP2 

2 way crossover for 8 or 15 ohm 
speakers and tweeters. 3 phono 
input /output sockets. 
Made to sell OUR PRICE 22 ,,6 
at 42/- Post 2/8 

Tape Spools 2/8. Tape Splicer 5/ -. Leader Tape 4/8. 
Reuter Tape Heads for Collar° models 2 trank 51 /- pair. 

MINI -MODULE 
LOUDSPEAKER KIT 

10 WATT 55/- CARRIAGE 5p 
Triple speaker system combining on ready eut baffle. 

1 in. chipboard 15 in. x 81 in. Separate Bass, Middle 
and Treble loudspeakers and crossover condenser. The 
heavy duty 5 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 8 ohm. 

TEAK VENEERED BOOKSHELF ENCLOSURE 
18 10 9 in. Specially f 4.15.0 Post 
designed for Mini- Module above. 5/- 

POST DESPATCH. HI -FI STOCKISTS 

BAKER 12in. 
"SUPERB" 
LOUDSPEAKER 
Suitable for all Hi -Fi Systems. 
Providesrich clear reproduction 
of the deepest bass and remark- 
able efficiency in the upper 
register. Response 20-17,000 
cps. "Baker" double cone 
with special "Ferroba" ceramic 
magnet. Flua density 18,500 
gauss. Basa resonance 22 -28 
cps. 20 watts rating. Voice coil 
S ohms or 15 ohms. 

£15 e 
48 page Enclosure 
Manual 5/9 post paid E, 

LOUDSPEAKER CABINET 4l 
WADDING 18in. wide, 2/8 ft. 

BAKER "GROUP SOUND" SPEAKERS -POST FREE 
'Group 25' 'Group 35' 'Group 50' 

12M. 6 gns. 36 ait 82 gns. sówáit 18 gns. 25 watt 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

Goodmans Tweeter 31in. 3 ohm '5 / -; E.M.I. 21ín. 8 ohm 
17/8. Horn Tweeters 2- 18kc/e, 10W 15 ohm 29/8. 
LOUDSPEAKERS P.M. 3 OHMS. 21ín, 3M, 4in, 5in, 7 x 4in. 
17/8 each ; 81 in 22/8; 8 x 5in.21/ -;10 x 8in.30 / -; 8 >E} in.21 /- 
10in or 12ín. Double cone 3 or 15 ohm 89/8; 
E.M.I. Double Cone 134 x Sin., 3 or 15 ohm models, 45/ -. 
Ditto with twin tweeters and % /over. 3, 8 or 15 ohm, 79/6. 
SPECIAL OFFER 8 ohm, 21 in; 8 x 4in; 80 ohm, Siin, 21in; 

15/6 EACH 55 ohm, 6 x 4in; 35 ohm, 8in; 
TYPE 15 ohm, 7.r 4in., 8 5ta. 

Sin. LOUDSPEAKER UNITS 3 ohm 27/8, 16 ohm 30/- 
Bin. De Luse Ceramic 3 ohm 45/ -; 15 ohm 50/ -. 
8in. LOUDSPEAKER TWIN CONE 3ohm 35/ -. 
5in. WOOFER. 8 watts max. 50- 10,000 cps. 8 or 15 ohm 89/8. 
OUTPUT TRANS. EL84 etc. 4/8: MIKE TRANS 60:1, 3/9. 
SPEAKER COVERING MATERIALS. Samples large S.A.E. 

1969 
GRAM 
CHASSIS) 
Post 7/8 

Three Wavebands: Five Valves: ECH81, EF89, 
Long, Med., Short, Gram. EBC81, EL84, EZ80. 
12 -month guarantee. A.C. 200 -550v. Ferrite Aerial 5 watts 
3 ohm. Chassis 181íu. x 7ín. x 5in. dial size 19in. < 4in. 
Two pilot Lamps. Four Knobs. Aligned f 11 .19 
calibrated. Chassis isolated from mains. 
DE LUXE STEREO GRAM CHASSIS V.H.F., 

$.79 in SW 
19 -50m. SW 80 -180m. Magic eye, push buttons. 22 .1 n 8 valve plus reef. Size 15 >: 71 x 8in. high. 

VALVE HOLDERS 9d; CERAMIC 1/- CANS 1/- 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 
45 -pape Eagle catalogue 5/- Post free. 

BARGAIN AM TUNER. Medium Wave. 79/6 Transistor Superbet. Ferrite aerial, 9 volt. 
BARGAIN DE LUXE TAPE SPLICER Cuts. 1716` trims, joins for editing and repaire. With 3 blades. 
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add 
musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner 59/6 with separate controls into single output. 9 volt. 
BARGAIN FM TUNER 88 -108 Mc /s Six Transistor. Ready 
built. Printed Circuit. Calibrated slide dial f6.19.6. 
tuning. Size 8 x 4 x 21in. 9 volt. 
BARGAIN 8 WATT AMPLIFIER. 4 Transistor 6916 
Push -Pull Ready built, with volume control. 9v. 

* RADIO BOOKS * (Postage 9d.) 
Practical Transistor Receivers 5/- 
Practical Stereo Handbook 3/8 
Supersensitive Transistor Pocket Radio 8/6 
High Fidelity Speaker Enclosons and Plans 5/- 
Radio Valve Guide, Books 1, 5, 3, or 4 ea. 5/- No. 5 ea. 0/- 
T.V. Fault Finding 405 /625 lines 8/8 
Shortwave Transistor Receivers 5/- 
Transistor Communication Sets 0/- 
Modern Transistor Circuits for Beginners 7/8 
Sub- Miniature Transistor Receivers 51- 
Wireless World Radio Valve Data 9/8 
At a glance valve equivalents 6/- 
P.A.L. Colour T.V. by Mollard 12/6 
Receive Foreign T.V. by simple modifications 5/- 
Transistor Circuits Radio Controlled Models 7/8 

MANUFACTURERS SURPLUS: ape Recor . er 251 Cabinet. Grey /Red or Grey 2 -Tone. Reaiae covered. 
Size 15 < 12 s 51in. Post tree 
POCKET MOVING COIL MULTIMETER. 4916 0 -1,000 AC. /DC. ohms 0 to 100k, etc. 
SUPERIOR MOVING COIL MULTIMETER 

99/6 0- 2- 500v.D.C. 20,000 ohms per volt, 0- 1,000v. A.C. 
Ohms 0 to 8 meg. 50 Mioroampe (Full list Meters S.A.E.) 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 
Handsome plastic cabinet, 20ft. lead 
and adaptors. For any radio, intercom, 
tape recorder, etc. 3 to 15 ohms. 301_ Size: 75 x 51 x lin. POST 2/8 

CUSTOMERS FREE CAR PARK CALLERS WELCOME 

SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON 
(Export-remll cash and extra postage, no C.O.D.) Buses 133, 68 pass door. S.R. Stn. Selhurst Tel. 01- 694 -I66S 
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BUILD AND ENJOY 

THE PW DOUBLE 12 

The 
design 
that's based 
on PEAK SOUND 
"Cir -Kit" 

A Simplified 
Unit 
Construction 

A Fantastic 
Performance 

This 12 +12 watt integrated stereo hi -fi amplifier and pre - 
amp is proving one of the most successful P.W. designs 
ever. With good ancillary equipment, you will find it one of 
the best you have ever heard, and it is a delight to build and 
handle. Basically, the design of the "P.W. Double 12" 
as described in P.W. April, May and June demonstrates the 
value of using "Cir- Kit". However, Peak Sound have con- 
tributed more besides to the success of this project. This 
includes the power amplifiers, the power pack and the 
ingenious cabinet which almost assembles itself. Go right 
ahead and build this exciting new design now with 
authentic, exact -to- specification Peak Sound kits as 

recommended by the designers. 

This is your PW Double 12 Shopping List 
These are the Peak Sound units with 2 P.A. matrix boards .. .. I 0 

which you can build this excellent 1 PS.45K 45 volt power 
design. Transistors Included. 

2 Spools of "Clr -Kit" at 2/- 
4 0 

2 Pre -amp and tone control 

supply kit . 4 10 0 

1 Pack -flat atrormosla teak 
finished Cabinet kit .. 2 12 0 

5 Controls as specified .. 2 0 0 

kits .. .. .. .. 4 13 0 TOTAL COST E23 5 0 

4 Pre -amp matrix boards .. 7 0 Hardware Kit of knobs, plugs, sockets, 
switches, fuses, screws, wire, etc. 

710 0 
£2100 

Metalwork cut, shaped and punched. 
2 Heat Sink assemblies .. 12 0 £2120 

P.W. Double 12 abridged specification 
Controls -Bass and treble cut and lift based on Baxandell circuitry/ 
Volume /Balance /Rotary selector. 
Input Sensitivity -Magnetic P.U. (per channel) 2.5mV Into OOko. 
Ceramic P.U. -25mV into 27K. equalised for flat response. Radio/ 
Aux. aOmV. HIGH OVERLOAD FACTOR ON ALL INPUTS. 
Frequency R e-20Hz to 30KHz ±1dB overall. 
Output -12 watts per channel into 150 con speakers may be used). 
Negative Feedback -43dB over each section. 
Cabinet- Airormosis teak finish, pack -flat, easy to build kit. Size 
9 1x 511n. high X Olin. deep. 
Transistors -Ultra low noise in pre -amp and tone control stages. 

GO TO YOUR DEALER NOW 
for your authentic Peak Sound Kits. In case of difficulty, please send 
direct, giving the name and address of your usual supplier where 
possible and add 111- postage for complete assembly, or 5/0 if 
without power pack. 

TRADE ENQUIRIES INVITED 

PEAK SOUND (HARROW) LTD 
32 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM 

Egham 5316 SURREY. 

2 PA.12.15 Power Amplifier 
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0000, A FAST EASY WAY 
TO LEARN BASIC RADIO 
AND ELECTRONICS 

Build as you learn with the exciting new 

TECHNATRON Outfit! No mathematics. 
No soldering -but you learn the practical way. 

Now you can learn basic Radio and Electronics at home -the 
fast, modern way. You can give yourself the essential technical 
'know -how' sooner than you would have thought possible - 
read circuits, assemble standard components, experiment, 
build . and enjoy every moment of it. B.I.E.T's Simplified 
Study Method and the remarkable new TECHNATRON Self - 
Build Outfit take the mystery out of the subject -make learn- 
ing easy and interesting. 

Even if you don't know the first thing about Radio now, 

you'll build your own Radio set within a month or so! 

and what's more, A 14- year -old could under - 
YOU'LL UNDERSTAND stand and benefit. from this 
EXACTLY WHAT YOU Course -but it teaches the 
ARE DOING. The Tech- real thing. Bite -size lessons - 
natron Outfit contains every- wonderfully clear and easy to 
thing you need, from tools to understand, practical projects 
transistors ... even a versatile from a burglar -alarm to a 
Multimeter which we teach sophisticated Radio set . . . 

you how to use. You need here's your chance to master 
only a little of your spare basic Radio and Electronics, 
time, the cost is surprisingly even if you think you're a 
low and the fee may be paid 'non -technical' type. And, if 
by convenient monthly instal- you want to carry on to more 
ments. You can use the advanced work, B.I.E.T. has 
equipment again and again- a fine range of Courses up to 
and it remains your own A.M.I.E.R.E. and City and 
property. Guilds standards. 

You LEARN -but it's as Send now for free i64 -page book. 
Like to know more about this 

fascinating as a hobby, intriguing new way to learn 
Radio and Electronics? Fill 
in the coupon and post it 
today. We'll send you full 
details and a 164 -page book 
-'ENGINEERING OP- 
PORTUNITIES' -Free and 
without any obligation. 

Among many other interest- 
ing 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 trainir.g is as 
rewarding and interesting as 
any hobby. It could be the 
springboard for a career in 
Radio and Electronics or 
provide a great new, spare - 
time interest. 

BRITISH INSTITUTE OF 

ENGINEERING TECHNOLOGY 
Dept. 3728 , Aldermaston Court, 

Aldermaston, Berkshire. 

1(64es 

AlE,/ 

I To: B,I.E,T,, Dept. 312B , ALDERMASTON COURT, ' 
ALDERMASTON, BERKS. 

I would like to know more about your ' Practical Radio & Electronics Course. Please t I send me full details and FREE 164 -page book I 
1 name I 

address 

age 1 ------- f_ - - - - -a 
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J. E. BARRETT 

PART 3 

Two units on two -wire 
extension 

A VERSATILE 
INTERCOM 

SYSTEM 
It was found useful at a later stage to add a 

second extension to the two -wire extension so that 
incoming calls could be received by either extension 
and similarly outgoing calls could be made to the 
parent by either. 

Common 
return wire 

Incoming wire 
from parent wire ,- --i 

Common 
return wire 

Receiver 7 Receiver 
rest switch (2) rest switch (1) 

Dial Dial 
springs springs 

(2) (1) 

4.5V 

Common return wire 

Fig 10: Two extensions having access to two -wire fine to parent 

Note that calls cannot be made from one extension 
to the other, since lifting the receiver of either exten- 
sion cuts out the other. The circuitry is simple and 
involves the use of two GPO type dial phones. Only 
the dial springs and receiver rest switch are needed 
so the remainder of the equipment may be removed, 
the battery may be housed in either unit. If the units 
are in close proximity, only one bell will be required 
but an extra one may be added as shown if required. 

Auto - extension 
It was found convenient for an extension to call 

another unit without access to the parent unit. The 
block diagram in Fig. 11 clarifies this point. 

Other 
main 
units 

Incoming and 
outgoing from 
all units 

Incoming from 
all units 

Extn. 

Outgoing to 
main unit selected unit only 

( i.e. No.3) 
through parent 

Fig. 11: Block diagram showing connection of auto -extension. 

O/G selector keys 

Main 

RL A2 

/ I w 
Main receiver 

',rest switch o 
Ring 

F 
D 

Extension 

0/G wires to loops 

iO /G to selected unit 

RLA4 

E 

Down UP 
Extension 
rest switch. B 

Incoming 
line 

RLA3 

A 

Dial interrupter 
springs 

Extension 
receiver 

(a) Phone circuit 

Common 
return 

wire 

Dial off - normal springs 

(b) Relay circuit 

Fig. 12: Circuit diagram of auto -extension. 

The extension is wired to the parent in such a 
way that dialling out from the extension causes the 
call to route to the prewired main unit. The facility is 
useful, for example, when the main unit is on a desk 
with the extension by the bed. The extension is a 
GPO dial phone, the circuit is shown in Fig. 12. 

The relay, RLA, is operated from a 6V dry battery 
which, with moderate use, should last six months or 
more. 

Lifting the receiver has no effect on the circuit at 
the moment. As soon as the dial is moved off normal, 
the contacts complete the circuit for RLA to the 
battery. RLA1 operates and latches the relay through 
the receiver rest switch A. RLA2 switches the out- 
going line selector to the main unit being called 
(prewired) RLA4 operates to cut out the main unit 
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6.3V AC Extra wire carrying bell current 

Original ring key Ring (new position of key) 

Common 
return wire 

I/C wire 

01G loop wires 

Fig. 13: Modification of circuit for a.c. ringing. 

and a path is set up for the receiver through RLA3. 
When the dial is released, after dialling 0, ten pulses 
are sent along the outgoing loop wire to operate the 
buzzer at the distant end. Conversation may proceed 
on lifting the receiver of the called unit. At the 
termination of the call the relay, RLA, is de- 
operated by the receiver rest switch A when the 
receiver is replaced and all the contacts restore to 
normal. 

If a large intercom is to be constructed for an 
office or small works, the reader may be interested 
in using a transformer to supply ringing current in- 
stead of relying on the 4.5V battery on which there is 
quite a considerable current drain during ringing. The 
part of the circuit to be modified is shown in Fig. 13. 
One side of the transformer (6.3V sec) is permanently 
connected to the common return wire and an extra 
wire carrying the ringing current is run with the 
loop wire. 

PRACTICAL WIRELESS QUERY 
SERVICE 

The PW Query Service is designed primarily to answer 
queries on articles published in the magazine and to deal 
with problems which cannot easily be solved by reference 
to standard text books. In order to prevent unnecessary 
disappointment, prospective users of the service should 
note that: 

(a) We cannot undertake to design equipment or to 
supply wiring diagrams or circuits, to individual require- 
ments. 

(b) We cannot undertake to supply detailed information 
for converting war surplus equipment, or to supply circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of details 
available. 

(d) We regret we are unable to answer technical queries 
over the telephone. 

(e) It helps us if queries are clear and concise. 
(f) We cannot guarantee to answer any query not 

accompanied by the current query coupon and a 
stamped addressed envelope. 

QUERY COUPON 
This coupon is available until 10th October, 1969 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, OCTOBER 1969 

YOUR __. 
QUESTIONS ANSWERED 

Altering Charging Rate 
I have a battery charger that charges at 2 amps 

(12 volts). I also have a radio set (ex -army) that 
requires 12 volts plus 14V for the wobbulator net- 
work. 

The battery I have six 2 volt batteries wired 
up together in series to give 12 volts. On the side 
of these batteries it has printed " ...charge at 1 
amp". 

Is it possible to alter the charge from my battery 
charger from 2 amps to 1 amp? -H. Waite (Staffs). 

In order to reduce the charging current of your 
battery charger, it will be necessary to add a resistor 
in series with one of the leads between the charger 
and the battery. The resistor will have a value of a 
few ohms only, but will need to be rated at a suitable 
wattage. The procedure is to connect an ammeter in 
the circuit and gradually reduce the value of the 
resistor until the charging current is 1 amp. 

A.M., F.M. and S.S.B. 
When one uses an a.m. transmitter, the books 

state that one transmits the r.f. carrier and also the 
sidebands. With an f.m. transmitter the frequency 
varies with the a.f. but I do not understand this 
with a.m. 

If you could explain these things to me, I would 
be extremely enlightened about many radio topics, 
i.e., s.s.b. -H. Mason (Bolton). 

It is really beyond the scope of a letter, and our 
query service, to examine a.m. /f.m. transmission in 
detail, however, we hope the following will help 
regarding s.s.b. 

Suppose the transmitter is operating on a fre- 
quency of 1,000kHz. Suppose also that the signal 
is modulated with an audio signal of 1kHz, say, a 
sine wave. It can be shown that there are now three 
frequencies involved apart from the 1kHz tone. These 
frequencies are: the 1,000kHz carrier, and two side - 
bands at 999kHz and 1,001kHz. The point to 
remember is that the carrier frequency of 1,000kHz 
is unaltered and this is the reason why, in single side - 
band (s.s.b.), it can be left out, although it must 
be reinserted at the receiver so that the informa- 
tion contained in the sidebands can be extracted. 
Again, since reception of either sideband will give 
exactly the same information, then one of the side - 
bands can be eliminated also which is what happens 
in s.s.b., both carrier and one sideband are removed. 

CORRIGENDA 
TAKE 20 No. 5 Transistor Tester Plus. Julian 
Anderson. 

The author has drawn our attention to an 
error in the text of this article. R1 and R2 
are referred to in the text as 330fì; this should 
have read 330k5ì as in the circuit. 

Published approximately on the 7th of each month by IPC Magazines Lim tad, Tower House, Southampton Street. London, W.C.2. Printed in England by 
Rhodesia, Malawi and 

Dunstable, Beds. 
Ltd ; East ca Stadt 

New 
Africa-Stationery Office Supplies LtGotch bscriptioLtd.; te (including dipostage) For one ear to 

Ltd.. 
n 

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 mutilated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever. 
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INCREASE 

YOUR 

KNOWLEDGE 

MANY COURSES TO CHOOSE FROM incl. 
RADIO & TV ENGINEERING & SERVICING, 
TRANSISTOR & PRINTED CIRCUIT SERVICING, 
CLOSED CIRCUIT TV, ELECTRONICS, 
NUMERICAL CONTROL ELECTRONICS, 
TELEMETRY TECHNIQUES, SERVOMECHANISMS 
PRINCIPLES OF AUTOMATION, 
COMPUTERS, ETC. 

ALSO EXAMINATION COURSES FOR 
C. & G. Telecommunication Technicians' Certs 
C. & G. Electronic Servicing 
R.T.E.B. Radio /TV Servicing Certificate 
P.M.G. Certificates in Radiotelegraphy 
Radio Amateurs' Examination 
General Certificate of Education, etc 

BUILD YOUR OWN RADIO AND INSTRUMENTS 
With an ICS Practical Radio & Electronics Course you gain a 
sound knowledge of circuits and applications as you build your 
own 5 -valve Superhet Receiver, Transistor Portable, and high- 
grade test instruments, incl. professional -type valve volt meter 
(shown below). Everything simply explained. All components 
and tools supplied. For illustrated brochure, post coupon below. 

r 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN I Cs COURSE FOR YOU 

Whether you need a basic grounding, tuition to complete 
your technical qualifications, or further specialized 
knowledge, ICS can help you with a course individually 
adapted to your requirements. 

There is a place for you among the fully -trained men. 
They are the highly paid men -the men of the future. 
If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 
ICS Courses are written in clear, simple and direct language, 
fully illustrated and specially edited to facilitate individual 
home study. You will learn in the comfort of your own 
home -at your own speed. The unique ICS teaching 
method embodies the teacher in the text; it combines 
expert practical experience with clearly explained theoretical 
training. Let ICS help you to develop your ambitions and 
ensure a successful future. Invest in your own capabilities. 

FILL IN AND POST THIS COUPON TODAY 

You will receive the FREE ICS Prospectus listing the examination 
and ICS technical courses in radio, television and electronics 
PLUS details of over 150 specialized subjects. 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 170, INTERTEXT HOUSE. PARKGATE ROAD, London, SW11 
10/69 
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the world's most advanced high -fidelity amplifier 
This remarkable amplifier has been in production for some months, and now that we 
have caught up with the backlog of orders, we can supply the IC -10 promptly. We wish 
to apologise for the delay in reaching full production, which was due to circumstances 
beyond our control. We hope that now you can purchase the IC -10 without difficulty, you 
will enjoy to the full the great possibilities this unique Sinclair device offers. 

The Sinclair IC -10 is the World's first monolithic integrated 
circuit high fidelity power amplifier and pre -amplifier. The 
circuit itself, which has an output power of 10 Watts, is a 
chip of silicon only a twentieth of an inch square by one 
hundredth of an inch thick. This tiny chip contains 13 
transistors (including two power types), 2 diodes, 1 zenor 
diode and 18 resistors, all of which are formed simultane- 
ously in the silicon by a series of diffusions. The chip is 
encapsulated in a solid plastic package which holds the 
metal heat sink and connecting pins. 
Monolithic I.C's. were originally developed for use in 
computer and space applications where their extraordinary 
toughness and reliability were even more important than 
their minute size. These same advantages make them ideal 
for linear applications such as audio amplifiers, but hitherto 
they have been confined to low power applications. The 
IC -10 thus represents a very exciting advance. Not only is 
it far more rugged and reliable than any previous amplifier, 
it also has considerable performance advantages. The most 

important are complete freedom from thermal runaway due 
to the close thermal coupling between the output transistors 
and the bias diodes and very low level of distortion. 

The IC -10 is primarily intended as a full performance high 
fidelity power and pre -amplifier, for which application it 
only requires the addition of the usual tone and volume 
controls and a battery or mains power supply. However, the 
IC -10 is so designed that it may be used simply in many 
other applications including car radios, electronic organs, 
servo amplifiers (it is d.c. coupled throughout) etc. 

The photographic masks required for producing monolithic 
I.C's. are expensive but once made, the circuits can be 
produced with complete uniformity and at very low cost. So 
we are able to sell the IC -10 at a price far below that of the 
components for a conventional amplifier of comparable 
power. At the same time, we give a 5 year unconditional 
guarantee on each IC -10 knowing that every unit will work 
as perfectly as the original and do so for a lifetime. 

sinlair 
SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD, CAMBRIDGE. Telephone 0223 52996 
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10WATT 

-r 
Specifications 

Power Output 

o D 

AMPLIFIER 

10 Watts peak, 5 Watts R.M.S. 
continuous. 

5 Hz to 100 KHz ±1dB. 
Less than 1% at full output. 

3 to 15 ohms. 

110dB (100,000,000,000 times) total. 
8 to 18 volts. 

1 x 0.4 x 0.2 inches. 
5 mV. 

Adjustable externally up to 
2.5 M ohms for above sensitivity. 

Frequency response 

Total harmonic distortion 
Load impedance 
Power gain 

Supply voltage 
Size 

Sensitivity 
Input impedance 

Circuit Description 
The circuit diagram of the IC -10 is shown on the right. 
The first three transistors are used in the pre -amp and 

the remaining 10 in the power amplifier. The output stage 

operates in class AB with closely controlled quiescent 
current which is independent of temperature. A high 

level of overall negative feedback is used round both 
sections and the amplifier is completely free from cross- 

over distortion at all supply voltages. Thus battery 
operation is eminently satisfactory. 

Construction 
The monolithic I.C. chip is bonded onto a gold plated 

area on the heat sink bar which runs through the package. 

Wires are then welded between the I.C. and the tops of 

the pins which are also gold plated in this region. 

Finally the complete assembly is encapsulated in solid 

plastic which completely protects the circuit. The final 

device is so rugged that it can be dropped thirty feet on 

to concrete without any effect on performance. The 

circuit will also work perfectly at all temperatures from 

well below zero to above the boiling point of water. 

SINCLAIR RADIONICS LIMITED, 
22 NEWMARKET ROAD, CAMBRIDGE 

Telephone 0223 52996 

ERNE 

ABOVE SHOWS ACTUAL 
SIZE OF IC -10. 
TO RIGHT, VIEW OF 
AMPLIFIER MAGNIFIED 
625 TIMES. 

Applications 
Each IC -10 is sold with a very comprehensive 
manual giving circuit and wiring diagrams for a 

large number of applications in addition to high 
fidelity uses. These include public address, 
loud- hailers, use in cars, inter -com., stabilised 
power supplies, electronic organs, oscillators, 
volt meters, tape recorders, solar cell amplifier, 
radio receivers. 
The transistors in the IC -10 have cut off 
frequencies greater than 500 MHz so the pre - 
amp section can be used as an R.F. or I.F. 

amplifier making it possible to build complete 
radio receivers without any additional transistors. 

SINCLAIR 

ic-10 
The complete íC- 
10 with the man- 
ual and 5 year 
guarantee costs 
just 5% 

Post free 

ORDER FORM AND MORE SINCLAIR 
DESIGNS OVERLEAF 
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12 WATT SINCLAIR Z HI -FI AMPLIFIER TB PRE AMP 

12 watts R.M.S. continuous sine 
wave output 

This is the recommended amplifier for those 
requiring greater power than that provided by the 
IC.10. This eight transistor amplifier is the most 
successful of its kind ever designed. It has an 
excellent power to size ratio and is easily adapted 
to a wide variety of applications. The Z.12 per- 
forms satisfactorily from a wide range of voltages 
and it can easily be run from car batteries. This 
true 12 watt amplifier comes to you ready built, 
tested and guaranteed together with useful 
manual of circuits and instructions for matching 
the Z.12 to your precise requirements. Two may 
be used for stereo, when the Sinclair Stereo 25 
will be found the ideal control unit for use with it. 

Size -3in x 1 din 11in Class B Ultralinear Output: Frequency 
response from 15 to 15,000Hz + 1dB: Output suitable for loud- 
speakers from 3 to 15 ohms impedance Two 3 ohm speakers may 
be used in parallel: Input 2mV into 2K ohms: Output 12 watts 
R.M.S. continuous sine wave (24 watts peak); 15 watts music 
power (30 watts peak) Power requirements 6 -20V d.c. from 
battery or PZ.4 Mains Supply Unit. Ready built, tested and guaranteed. 

89/6 
SINCLAIR STEREO 25 
De Luxe Pre -amp and Control Unit to use with 
Z.12 Stereo assemblies. Switched input for PU 
(equalized to R.I.A.A. curve from 50 to 20,000Hz 

1 dB), Radio and auxiliary. Supplied ready 
built with very attractive solid brushed and 
polished aluminium front panel. Control knobs 
for Bass /Treble /Volume /Balance /Input are solid 
aluminium. Size -62 x 22 x 21in. plus knobs. 
Built, tested and guaranteed. 

£9.19.6 

SINCLAIR PZ4 
STABILISED MAINS POWER SUPPLY UNIT 

Heavy duty transistorised power supply unit to 
deliver 18V d.c. at 1.5A. Designed specially for 
use with two Z.12 or IC.10 Amplifiers together 
with Stereo 25. Built, tested and guaranteed. 

99/6 

sïnlair 
SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD, CAMBRIDGE. Telephone 0223 52996 
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CLAIR MICROMATIC 
Britain's smallest radio 

This fantastic little British pocket 
receiver is available in kit form to 

build for yourself or ready built, tested 

and guaranteed Its range and selectivity 
must be experienced to be believed; its 

power and quality everything you could 
want The Micromatic tunes over the 

medium waveband and has A.G.C. to 

counteract fading from distant stations. 

Bandpass tuning makes reception of 

Radio 1 easier; in fact, you will find 
your Micromatic performing where other 
sets cannot be heard at all The neat 

black case with aluminium front panel 

and tuning control give the Micromatic 
elegantly modern appearance. 

High quality mag- 
netic earpiece 

Choice of many 
stations 

Plays anywhere 

Kit with ear- 
piece, solder / 6 and Instruc- 
tions. lid P. r. 

Surcharge 

tested 59/6 gu 

guaranteed. 
+ Ill P.T. 
Surcharge 

Mallory Mercury Cells 
RM.675 (2 rapid.) each 
2/9. 

SINCLAIR Q.14 

siniair 

the most challenging loudspeaker 
design in years 

It is more than a matter of saving money when you choose the Q.14. 
This is the loudspeaker that delights experts and critics alike for its 
fine forward quality, its clarity and exceptional adaptability. Designed 
on original lines and from unusual materials, the Q.14 will easily 
carry up to 14 watts and has very smooth response from 60 to 
16,000Hz. Size -9 1in square x 4 1in deep, with matt black finish 
and solid aluminium bar embellishment. Input impedance -8 ohms. 

The Q.14 costs about a quarter of what you might expect to pay for 
a good stereo speaker system. A pair used with two Z.12s and the 
Stereo 25 will give you superb high fidelity to stand comparison 
with far costlier equipment. 

Try the O.14 in your own home without 
de /ay. if it does not delight you, send it 
back and your money including cost of 
postage will be refunded in full. + 2111 P.T. Surcharge 

THE SINCLAIR Q.14 LOUDSPEAKER has a seamless sealed acoustic pressure chamber contoured to ensure 

forward sounding presence and wide dispersal of sound. The driver unit employs a massive ceramic magnet 

special cone suspension and aluminium speech coil resulting in brilliant transient response. The input 
impedance of 8 ohms makes the Q.14 particularly suitable for use with transistor amplifiers. It can be used 

as a bookshelf speaker, a corner reflect or flush mounted on any appropriate flat surface, etc. 

GUARANTEE Should you not be completely satisfied with your purchase when you receive it 

£7.19.6 

from us, your money will be refunded in full at once and without question. 
Full service facilities available to all purchasers. 

ORDER FORM BRINGS PROMPT DELIVERY SENT TO YOU POST PAID 

To: SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD, CAMBRIDGE. 

Please send 

SINCLAIR RADIONICS LIMITED 

22 NEWMARKET ROAD. For which I enclose cash /cheque /money order. 

CAMBRIDGE 0223 52996 IL 

1 

NAME 

ADDRESS 

PW 10691 
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ELECTRUM-T-1f 
RAPID 
MAIL ORDER 
SERVICE 

EVERYTHING BRAND NEW AND TO EXACT 
SPECIFICATION NO SURPLUS GOODS 

AMPLIFIER HITS 
PEAK SOUND P.W. DOUBLE 12 

Complete stereo kit including cabinet, but less panel and other 
metalwork. £23 net. Available in separate packages as follows: 
Main amplifier kit £3.19.6 per channel, net. Accessories 19/- 
mono, 36/- stereo. 
Pre -amplifier kit £1.7.0 per channel, net. Accessories 13/6 mono, 
27/3 stereo. 
Tone control kit 19/- per channel, net. Accessories 8/9 mono, 
22/6 stereo. 
Power supply kit £4.10.0 mono or stereo, net. 
Cabinet kit £2.12.6 net. Metalwork available separately from 
other sources, details on request. 

30 WATT (designed by Dr. A. R. Bailey). Published May 1968 
W.W., modified November 1968 W.W. 
Full kit for main amplifier £9.9.6 (less power supply). Transistors 
only for main amplifier £7.9.6. PC board supplied free with above 
kit. Heat sinks for output transistors 8/6 extra. 
Power supply kit, unregulated, November 1969 circuit £4.14.0. 
Regulated version, 60V 1.6A or 0.8A, current limiting, re- entrant 
characteristic: does not need re -set button £8.10.0. Transformer 
only: 0- 25- 45 -50V 2A 58/ -. 
8 x 8 watt Stereo only. Peak Sound SA 8 x 8 kit. Sensitivity 
50mV into IMO, output into 50. Complete with cabinet and power 
supply. Kit complete £16.10.0 net. Built and tested £21 net. 

BARGAINS IN BRAND NEW 
ELECTRONIC COMPONENTS 
Ultra low -noise resistors (under 0.10/V) Electrosil TR5: 
Metal oxide, 2% tolerance, range 1052 to 1 MO. All values in E24 
series available. 1W rating. 1 -24 10d. each; 25 -99 9d. each; 100 
up 8d. each. (Ohmic values may be mixed to obtain quantity price.) 
Potentiometers, carbon track, long plastic spindles: Single gang 
linear 2200 to 2.2M0 2/6 each; log 4.7Kß to 2.2M0 2/6 each. 
Dual gang stereo - matched lin or log 10K to 1Mß 8/6 each. 
Stereo balance log /anti -log 10K, 47K, 1Mß only, 8/6 each. 
All types available with }A D.P. switch 2/3 extra. 

TRANSISTORS, etc. 
2N696 5/6 
2N697 ó/- 
2N706 3/5 
2N1302 4/- 
2N1303 4/- 
2N1304 4/- 
2N1305 4/- 
2N2147 18/9 
2N2928yel low 1/9 
2N2926green 2/3 
2N3053 5/3 
2N3054 15/6 
2N3055 16/6 
2N3702 3/6 
2N3703 3/3 

2N3704 3/9 
2143705 3/5 
2N3707 4/- 
2N3794 2/11 
2N4286 2/11 
2N4289 2/11 
2N4291 2/11 
cheapest FET: 
2N5163 5/- 
40361 12/8 
40362 16/9 
AD149 17/6 
AD161 l 14/- 

AD162 j pr. 

BC107 
BC108 
BC109 
BC125 
BC126 
BC148 
BC149 
BC169 
BC183L 
BC184L 

BD124 
BFX85 
BFX88 
BFY50 

3/6 
3/- 
3/6 

12/- 
12/- 

3/3 
4/3 
2/3 
2/- 
2/3 

16/- 
8/3 
7/9 
4/9 

BFY51 
MC140 
MJ480 
MJ481 
MJ491 
MPF103 
MP F105 

0A47 
0A90 
0A91 
0A202 
P346A 
TPMD 
(=ORP12) 

4/3 
6/3 

21/- 
27/- 
31/- 
11/6 

7/8 

1/9 
1/3 
1/3 

2/- 
5/9 

61- 

Large capacitors, high ripple current types. 2000µF 25V 7/ -; 
2000µF 50V 9/3; 5000µF 25V 10/3; 5000µF 50V 17/6. S -DeC 
30/6; 2 -DeC DeCstore 69/6; 4 -DeC 119/6. 

DISCOUNTS (on all but net items): 10% for tota/ order value 
of £3 or over. 15% for total order value of £10 or over. 

POSTAGE and packing: on orders up to £1 add 1/ -. Over £1 
post free in U.K. Overseas orders welcomed: carriage charged at 
cost. 

CATALOGUE gives further details of above products and much 
information on semiconductor characteristics etc. 1/6 post free. 

ELECTROVALUE 
(Dept. P.W.10) 

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, 
SURREY. Tel: Egham 5533 
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F.A.L.'PHASE 50' 
Public Address Amplifier 

A superb solid state A.C. 
Mains unit for vocal and 
Instrumental groups and 
General Public Address use. 

29. 
Recommended 
Retail price 

* 50 Watts Output (Music Rating) * High Sensitivity * Output matching for speakers from 3 -30 ohms * 3 separately controlled inputs * Separate Bass and Treble Controls * Frequency Response 22c.p.s. to 30Kcs. 

Available from your local Dealer 
Wholesale and Retail enquiries to Manufacturers 

SEND S.A.E. 

FOR FULLY 

DESCRIPTIVE 

LEAFLET 

FUTURISTIC AIDS LTD, 103 Henconner Lane, Leeds 13 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS 1R5, 185 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL94. 
Bet of 4 for 1818. llAF96, DF96, DK96, DL96, 4 for 24/8. 

OZ4 4/8 128N7GT 
6/6 1A7GT 7/8 191306017/6 115601 7/8 20E2 18/8 1N601 7/9 20P3 11/9 

18ñ 5/9 20P4 18/8 
25L6GT 5/- DY86 5/9 3744 

92//99 26U40T11/6 DY87 5/9 
3V4 8/- 30C1 8/6 EABC806/8 
6U40 4/6 303001C17 5 18/18/- - EAF42 8/9 
6YSGT 6/9 30C18 11/8 EB91 8/8 

- 

DK92 9/8 
DK96 7/- 
DL36 6/- 
DL92 5/9 
DL94 8/- 
DL96 7/- 

6Z4 0 7/8 30F6 16/- EBC39 8/ 
8/30L2 12/- 30FL1 18/9 EBC41 9/9 
82,1.6 2/8 30FL12 14/8 EBF80 8/9 
6AM8 8/6 30FL14 12/- EBF89 8/8 
6AQ6 4/9 30L1 8/6 6AT6 4/- 30L15 14/- 6AU6 4/8 30L17 15/6 
BBAB 4/8 30P4 18/- 
BBEB 4/9 30P12 18/9 
8BJ6 8/8 30P19 12/- 
6BW6 18/- 30PL1 13/9 
6F13 8/6 30PL13 15/6 
61,14 9/- 30PL1416/8 
8F23 14/8 35L6oT 8/8 
6K70 2/8 36W4 4/8 
6K8G 4/8 36Z4GT 6/- 
BL18 8/- 6063 18/6 861,L1680 

8/8 AC/VP210/- 
BVBOT 6/6 AZ31 9/6 
6X4 4/8 B729 12/8 
6%66T 5/9 CCH36 10/- 
7B7 7/- CL33 18/6 
7C6 6/9 CY31 8/9 
7Y4 6/6 DAC32 7/8 
10F1 14/- DAF91 4/8 
10P13 16/8 DAF96 6/6 
12AH8 88/- DF93 7/9 
12AT7 8/9 DF91 2/9 
12AU6 4/9 DF96 8/8 
12AU7 4/9 DH77 4/- 
12A%7 419 DK32 7/8 
12K8GT 7/- DK91 6/9 F:L33 8/9 PCL83 9/- 

EOM 8/9 
ECC82 4/9 
ECC83 7/- 
ECM 6/9 
ECC80418/- 
ECF80 6/8 
ECF82 5/9 
E01135 8/- 
ECH42 10/8 
ECH81 5/9 
ECH84 7/8 
ECL80 6/9 
ECL82 6/9 
ECL83 9/- 
ECL86 8/- 
EF37A 8/8 
EF39 4/9 
EF4I 10/9 
EF80 4/6 
EF85 6/- 
EF86 6/8 
EF89 6/8 
EF91 8/6 
EF94 4/8 
EF183 8/- 
EF184 6/8 
EH90 6/5 

EL34 
EL41 
EL84 
EL90 
EL500 
EM80 
KKK 
EM84 
EM87 
EY61 
EY86 
EZ40 
EZ41 
EZ80 
EZ81 4/9 
GZ32 8/9 
GZ34 9/9 
KT61 8/9 
KT86 16/- 
ME140016/- 
N78 17/6 
PABC80 7/- 
PC86 10/8 
PC88 1.0/8 
PC96 8/6 
P097 8/8 
PC900 8/- 
PCC84 6/6 
POCH 8/8 
PCC88 9/9 
00089 10/6 
PCC18911/8 
PCF80 6/6 
PCF82 6/6 
PCF86 9/8 
PCF20018/8 
Penn 18/8 
PCF8o1 6/9 
PCF802 9/8 
PCF80611/8 
PCF80819/- 
PCL81 9/- 
PCL82 7/- 

10%8 
4/9 

18%8 
7/6 
7/8 

Ìé 
7/8 
6/8 
76 
7%8 

4/6 

PCL84 7/6 
PCL85 9/- 
PCL86 8/8 
PENA4 18/8 
PFL20012/8 
PL38 9/9 
PL81 7/8 
PL82 7/- 
111,83 7/- 
PL84 8/8 
PL500 18/- 
PL604 18/8 
PL608 28/8 
PL802 14/8 
PM84 7/9 
P%26 10/6 
PY31 6/8 
PY32 10/- 
PY33 10/- 
PY81 6/8 
PY82 5/8 
PY89 5/9 
PY88 8/9 
PY800 7/8 
PYB01 6/9 
R19 6/6 
R20 12/8 
TH21C 9/9 
U25 18/- 
1726 18/- 
U47 18/8 
U49 18/8 
U52 4/6 
U78 4/8 
U191 12/6 
U301 12/6 
U801 19/6 
UABC80 8/8 
UAF42 9/8 
UB41 8/8 
UBC41 8/6 
UBF80 6/8 
UBF89 6/9 

READERS RADIO 

UC92 6/- 
UCC84 7/9 
UCC85 8/9 
UCF80 8/3 
UCH42 11/9 
UCH81 6/8 
UCL82 7/- 
UCL83 11/8 
UF41 10/6 
UF80 7/- 
UF86 6/9 
UF89 8/9 
UL41 10/6 
UL44 20/- 
111.84 7/- 
UM84 7/- 
UY41 8/8 
UY86 6/9 
VP4B 10/- 
VP132181/- 
Z77 8/8 
Tnnifrtorr, 
AC107 8/8 
AC127 8/6 
AD140 7/8 
AF115 8/- 
AF1I6 8/- 
AF117 8/8 
AF124 7/8 
AF126 8/6 
AF128 7/- 
AFI27 8/6 
0C28 5/9 
0044 2/3 
0046 9/8 
0071 2/6 
0072 2/6 
0075 2/6 
OCR 2/8 
00810 8/8 
0082 2/8 
0082D 8/8 
00170 8/8 

85 TORQUAY GARDENS, REDBR DGE, ILFORD, 
ESSEX. Tel. 01- 550 7441 

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per 
valve extra. Any Parcel Insured against Damage in Transit 6d. extra. 
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NE PRICES ON NEW COMPONENTS 
ELECTROLYTIC CAPACITORS (Mullard). -10x to + 50%. 

4V 6.4V 
Working Voltage (V) -Capacitance (µF) 

10V 16V 25V 40V 64V 
Price 
each 10 off 

Pack Prices 
25 off 100 off 

8 6.4 4 2.5 1.6 1 0.64 1/4 12/4 26/6 89/6 
32 25 16 10 6.4 4 2.5 1/2 10/6 23/- 80/3 
64 50 32 20 12.5 8 5 1/2 10/4 22/6 77/9 

125 100 64 40 25 16 10 1/- 8/9 18/9 63/6 
250 200 125 80 50 32 20 1/1 9/6 20/9 70/9 
400 320 200 125 80 50 32 1/2 10/4 22/6 77/9 
8 640 400 50 160 100 64 1/6 13/4 29/6 102/9 

1250 1000 640 400 250 160 100 2/- 18/10 37/9 134/4 
2000 1600 1000 640 400 250 160 2/6 22/3 44/3 165/6 
3200 2500 1600 1000 640 400 250 3/- 26/9 59/- 204/3 

800 500 320 5/3 46/6 101/- 343/9 
1250 800 500 6/6 57/6 125/4 427/- 
2000 1250 800 8/- 71/4 157/- 541/8 
4000 2500 1600 12/6 91/6 194/9 843/9 
6400 4000 2500 15/- 133/4 291/8 1000 /- 

RESISTORS 
High stability, carbon film, low noise. Capless construction, molecular 
termination bonding. 
Dimensions (mm.): Body: }W; 8x2.8 

1W; 10x4.3 
Leads: 35 

10 % ranges; 10 Ohms to 10 Megohms (E12 Renard Series). 
5% ranges; 4.7 Ohms to 1 Megohm (E24 Renard Series). 

Prices -per Ohmic value. 
each 10 off 25 off 100 off 

}W 10% 2d. 1/6 3/3 10/4 
3W 5% 2+d. 1/9 3/8 11/8 
1W 10/° 2}d. 1/9 3/8 11/7 
1W 5% 3d. 2/- 4/- 12/10 

CAPACITORS 
Subminiature Polyester film, Modular for P.C. mounting. Hard epoxy 
resin encapsulation. Radial leads. 
± 10% tolerance. 100 Volt Working. 
Prices -per Capacitance value (µF) 
0.001, 0.002, 0.005, each 10 off 25 off 100 off 

0.01, 0.02 6d. 4 3 8/4 30/- 

0.05 8d. 6/- 12/6 41/8 
0.1 10d. 7/1 15/6 51/- 
0.2 1/2 10 /- 20/10 68/6 
0.5 2/- 17/6 37/6 125/ - 

Polystyrene film, Tubular, Axial leads. Unencapsulated. f 5% or ± 1pf 
tolerance. 160 Volt Working. 
Prices -per Capacitance value (µF) 
10, 12, 15, 18, 22, 27, 33, each 
39, 47, 56, 68, 82, 100, 120, 
180, 220, 270, 330, 390 5d. 
470, 560, 680, 820, 1,000, 
1,500 
2,200, 3,300, 4,700, 5,600.. 
6,800, 8,200, 10,000, 15,000 

6d. 
7d. 
8d. 
9d. 

10 off 25 off 

3/7 7/9 

4/- 
5/- 

6/9 

8/8 
10/10 
13/- 
I8/- 

100 off 

24/- 

26/8 
33/4 

45/4 

POTENTIOMETERS (Carbon) 
Miniature, fully enclosed, rear tags, carbon brush wiper. Long life, low noise. 
Body dia., fin. Spindle, lin. x tin. }W at 70°C.±20% below IM, ±30° %, 
over 1M. Lin. 100 ohms to 10 Megohms. Log. 5 Kohms to 5 Megohms. 
Prices -per ohmic value each 10 off 25 off 100 off 

2/- 18/4 41/8 150 /- 

GANGED STEREO POTENTIOMETERS (Carbon) 
1W at 70 °C. Long Spindle. 
Logarithmic and Linear: 5k +5k to IM +1M. 
Prices -per ohmic value each 10 off 

8/- 70/- 
25 off 100 off 

162/6 575/- 

SKELETON PRE -SET POTENTIOMETERS (Carbon) 
High quillity pre-sets suitable for printed circuit boards of 0.1in. P.C.M. 
100 ohms to 5 Megohms (Linear only). Miniature: 0.3W at 70 °C.±20° %, 
below }M, ±30% above }M. Horizontal (0.7in. +0.4in. P.C.M.) or 
Vertical (0.4in. x 0.2in. P.C.M.). Subminiature: 0.1W at 70 °C.±2O% 
below 2SM, ±30% above. 
Prices -per ohmic value each 10 off 25 off 100 off 
Miniature (0.3W) .. .. 1/- 8/9 18/9 66/8 
Subminiature (0.1W) .. 10d. 7/1 14/7 46/8 

POLYESTER CAPACITORS (Mollard) 
Tubular 10%, 160V: 0.01, 0.015, 0.022µF, 7d. 0.033, 0.047µF, 8d. 

0.068, ó1µF, 9d. 0.15µF, 11d. 0.22µF, 1/ -. 0.33µF, 1/3. 0.471AF, 1/6. 
0.68µF, 2/3. 1µF, 2/8. 
400V: 1,000, 1,500, 2,200, 3,300, 4,7 F, 6d. 6,8 F, 0.01, 0.015, 
0.0221.1,F, 7d. 0.033µF, 8d. 0.047µF, 9d. 0.068, 0.1µF, 11d. 0.151.1.F, 1/2. 
0.221,..F, 1/6. 0.33µF, 2/3. 0.47µF, 2/8. 
Modular, metalised, P.C. mounting, 20 %, 250V: 0.01, 0.015, 0.022µF, 7d. 
0.033, 0.047µF, 8d. 0.068, 0.1µF, 9d. Ó.15µF, 11d. 0.221LF, 1 / -. 
1/5. 0.47µF,1/8. 0.68µF, 2/3. ly.F, 2/9. 

JACK PLUGS 
}m. Type Pl. Standard. Screened. Heavily chromed. 
lin. Type SE /Pl. Side -entry version of Type PI. 
}in. Type P2. Standard. Unscreened. Unbreakable moulded cover. 
}in. Type P3. Tip -Ring- Sleeve Stereo version of Type Pl. 
}in. Type P4. Tip -Ring -Sleeve Stereo version of Type P2. 
3.5mm. Type P5. Standard. Screened. Aluminium cover. 
35mm. Type P6. Standard. Unscreened. Unbreakable moulded cover. 
Prices each 10 off 25 off 100 off 
P1 . .. 3/- 26/8 62/6 233/4 
SE /P1 .. 3/6 30/10 66/8 280/ - 
P2 .. .. 2/6 23/4 54/2 200/ - 
P3 .. .. 6/6 60/- 137/6 500/ - 
P4 .. .. 6/2 59/6 127/6 455/ - 
P5 .. .. 2/2 19/2 43/9 158/4 
P6 .. .. 1/8 15 /- 33/4 116/8 

JACK SOCKETS 
lin. Type S3. Stereo version for use with P3 or P4 plugs. 
}in. Type S5. Standard. Moulded body. Chrome insert. 
3.5mm. Type S6. Standard. Moulded body. Chrome insert. 
Available with make or break contacts on Tip. Ring and Sleeve. 
Prices each 10 off 25 off 100 off 
S3 .. .. 3/3 30/- 68/9 250/ - 
S5 .. .. 2/9 25/- 56/8 216/8 
S6 .. .. 1/6 13/4 33/4 100/- 

SEMICONDUCTORS: OM, OA81, 1/9. 0C44, OC45, OC71, 0031, 
OC81D, OC82D, 2I-. 0070, 0072, 2/3. AC107, 0075, 0C170, 0071, 
2/6. AF115, AF116, AF117, ACY19, ACY21, 3/3. OC140, 4/3. OC200, 
5/-. 0C139, 5/3. 0C25, 7/-. 0C35, 8/-. OC23, 0C28, 8/3. 

SILICON REC 1INIISRS: (0.5A). 170 P.I.V., 2/9. 400 P.I.V., 3/-. 800 
P.I.V., 3/3. 1250 P.I.V., 3/9. 1500 P.I.V., 4/-. (075A); 800 P.I.V., 3/3. 
(6A); 200 P.I.V., 3/-. 400 P.I.V., 4/-. 600 P.I.V., 5/-. 800 P.I.V., 6/-. 

THYRISTORS (5A): 100 P.I.V., 8/ -. 200 P.I.V., 10 / -. 400 P.I.V., 15/ -. 

SWITCHES (Chrome finish, Silver contacts): 3A 250V, 6A 125V. Push 
Buttons: Push -on or Push -off, 5/ -. Toggle Switches: SP /ST, 3/6. SP /DT, 
3/9. SP /DT (with centre position) 4/ -. DP /ST, 4/6. DP/DT, 5/ -. 

PRINTED CIRCUIT BOARD (Vero). 
0.15in. Matrix: 3fin. x 2 1in., 3/3. 5 }in. x 2 }in., 3/11. 3f ¡n. x 3 fin., 3/11. 
Sin. x 3fin., 5/6. 
0.1 Matrix: 3 }in. x 2 }in., 4/ -. 5in. x 2 }in., 4/6.34th. x 3f in., 4/6. Sin. x 3 f in. 
5/3. 

SEND S.A.E. FOR 1969 CATALOGUE 

DUXFORD ELECTRONICS (PW) 

97/97A MILL ROAD, CAMBRIDGE 

Telephone: CAMBRIDGE (0223) 63687 

(Visit us-at our new Mail Order, Wholesale and Retail Premises) 

MINIMUM ORDER VALUE 5/- 

C.W.O. Post and Packing 1/6 

445 
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MAINE 
Ife nectar 
A REVOLUTIONARY PRODUCT 

cuts out plugs 
yy,' /D 

SAFEST & QUICKEST 
WAY TO CONNECT 
ELECTRICAL EQUIP- 
MENT TO THE MAINS 

No plugs -no sockets -no risk of bare wires. 
To connect anything electrical, from an oscillo- 
scope to an electric drill, simply open the fuse 
housing, depress the keys, insert the wires and 
close the housing. A neon light on the front of 
the Keynector glows to indicate proper connec- 
tion. Multi- parallel connections can be made up 
to 13 amps. Keys are colour coded and lettered 
LEN for quick identification. The Keynector 
casing is in two -tone plastic and measures 
5 K 3 s 1 jin. Price 39/6, plus 5/- p. & p. 

E. B. INSTRUMENTS 
DIVISION OF ELECTRONIC BROKERS LTD. 

49 -53 PANCRAS ROAD, LONDON, N.W.1. 
Telephone: 01-837 7781 

NEW RANGE BBC 2 AERIALS 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays, 7 element. 37/6. 
11 element. 45/ -. 14 element. 52/6. 18 
element, 60 / -. Wall Mounting with 
Cranked Arm, 7 element. 60/ -.11 element, 
671 -. 14 element. 75/ 18 element. 82/6. 
Mast Mounting with tin. clamp. 7 element. 
42/6. 11 element. 55/ -. 14 element, 621 --18 
element. 70 / -. Chimney Mounting Arrays, 
Complete. 7 element. 72 /6.11 element. 80 / -. 
14 element. 87/6.18 element. 95/ -. Complete 
assembly instructions with every unit. Low 
Loss Cable. 1/6 yd. U.H.F. Preamps from 
75/ -. State clearly channel number required 
on all orders. 

BBC ITV AERIALS 
BBC (Band 1). Tele- 
scopic loft. 25/ -. External 
SID, 30/ -. H" 22.15.0. (Band 3). 3 ele- 
ment loft array. 30/ -. 5 
element. 40 / -. 7 element 
50/ -. Wall mounting. 3 ele- 
ment. 47/6. 5 element. 
bßy/V8. 

Loft 
m+3. 

40/-: 
BBC/ 

55501 

-: 1 +7, 601 - Wan 
mounting 1 +3. 57 /6: 1 +5. 
67/6: Chimney 1 +3. 67/6: 
1 +5. 751 -. 
VHF transistor pre - 
amps. 75/ -. 

COMBINED BBCI - ITV - BBC2 
AERIALS 1 +3 +9. 70/ -. 1 +5 +9. 89/ , 
1 +5 +14. 90! -. 1 +7 +14. 100/ -. Loft mounting 
only. Special leaflet available. 
F.M. (Band 2). Loft S /D. 15 / -. "H ",, 32/6. 
3 element. 55/ -. External unite available. 
Co-ax. cable 8d. yd. Co-ax. plugs, 1 /4. 
Outlet boxes. 51 -. Diplexer Crossover Boxes, 
13/6. C.W.O. or C.O.D. P. & P. 6/ -. Send 6d. 
stamps for 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 

H SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

( 

Famous for over 90 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 
cuetomen- including Technical Colleges, Hoe - 
pitale, Public Schools, R.A.F., Army, Hams, etc. 

IMPROVED 1969 RANGE 
One -valve model 'DX ", complete kit -price 66/6 
(Postage and packing 3 /6). 
Customer writes ï "Deflsltety the beet one -valve 
B.W. Kit available at any. price. America and 
Auetralla received clearly at good volume.' This 
kit contains all genuine short -wave components, 
drilled chassis, valve accessories and full instruc- 
tions. Ready to assemble, and of cone, as all our 
products -fully guaranteed. Full range of other 
S.W. kite still available, including the famous 
model "K" (recommended by radio clubs). All 
orders despatched by return. (Mail order only.) 
Bend now fora descriptive catalogue, order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London WA 

Thé New Picture - Book'way of learning 

BASIC ELECTRONICS (6vois) 
You'll find it easy to learn with this out- 
standingly successful NEW PICTORIAL 
METHOD -the essential facts are explained 
in the simplest language, one at a time, and 
each is illustrated by an accurate, cartoon - 
type drawing. The books are based on 

This carefully planned series 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 

"May I take this opportunity to thank you for such enlightening 
works and may I add, in terms, easily understood by the novice." 

L. W. M., Birmingham. 
I find that the new pictorial method is so easy to understand, and I 

will undoubtedly enjoy reading the following five volumes : thank you 
for a wonderful set of books." C. B., London. 
"They certainly confirm everything your readers say about them and I 
am more than delighted with them. They will be of great value to me 
in my job as Hospital maintenance electrician." A. B., Birmingham 

A TECH -PRESS PUBLICATION 

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 r.... u .. . I To The SELRAY BOOK CO 60 HAYES HILL HAYES. BROMLEY, KENT BR2 7HP 

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the 
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid, 

1. in good condition within 7 days or send the following amounts. BASIC 
IS ELECTRICITY 75/- Cash Price, or Down Payment of 20 /- followed by 3 I. fortnightly payments of 20 /- each. BASIC ELECTRONICS 90 /- Cash Pnce, 
Is or Down Payment of 20/- followed by 4 fortnightly payments of 20 /- each. 

WIThis 
offer applies to UNITED KINGDOM ONLY. Overseas customers 

cash with order, prices as above. 
Tick Set required (Only one set allowed on free trial) 

u BASIC ELECTRICITY BASIC ELECTRONICS 
Prices include Postage and Packing. 

IIISignature ..._ ........................................_..........._. .................._............ 

(If under 21 signature required of parent or guardian) 

. NAME . 

BLOCK LETTERS 
FULL POSTAL 
ADDRESS ...................... 
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TAPE AMPLIFIER FOR MAGNAVOX 
-2 or 4 TRACK 

TAPE DECKS 

Chassis 121 x 151 x 44in. high. 
Front panel alum and black- 
121 x 4 81n. 200 -260 A.O. 
Maine Trans. Off /On -Tone; 
Vol -/Mit.; Vol -/Gram.; Mia. 
Input; Gram. Input; Moni- 
tor; Valves 6Bß7, 20083. 
EM84, EL84 and Rect. 2 

KTrack 110.10.0; 4 Track 112 
_ (12/6 P. & p.). Ready for bolt- 

ing direct to Magnavox deck. 

. 
'4 ,. ` ° 

,--. '. 

STEREO AMPLIFIER type HV- 
2x3 Watts 
Fully built. On off, sep. vol. and tone each channel. 
12 x 48 x fin. high. EZ80, 2 x ECL86; for 3 ohm 
speakers, double wound main tram; fixing flanges 
and base plate; evitable for crystal cart., tuner etc. ...... 

, 

-_1. 
k,_á. 

£5,17.8 (8 /- P. 8 p.). Available as kit with full 
at 64.17.8 (8 /- p. & p.). 

STEREO AMPLIFIER type RC- 
2 x 3 Watts 
Fully built. 2 x UCL82, metal rect; ganged vol. 
and tone cont; on -off, balance- 11 x 3) x 41n. high i, r 
double wound mains trans. with supporting ÿ, 

brackets. For 3-ohm speakers. 18 (8 /- p. 8 p.). 

SUPER SIX KIT 
Mk. 2 
MW and LW fully tunable. Wooden cabinet 91 x 81 x Sin., 

elstors; full book of Instructions. 2/6 (free with kit) All rl carryin g handle, two tone cabinet; 41n. speaker; 8 tran- 

parte may be purchased separately. B.A.E. for price list 
- Price of parte 14.6.0 (6/- P. & P.). 

We can accept H.P. orders for our Stereo Radiogram Chassie previouely advertised 
and still available at 619.19.0. Terme £7 deposit and 6 monthly payments of 47/6 
(by Banker's Order only). Total H.P. Price 121.5.0. 

GLADSTONE RADIO 
68 ELMS ROAD, ALDERSHOT, Hants. 

(2 mine, from Station and Buses). FULL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY. S.A.E. for enquiries please. 

P 

MARTIN 
IS HIGH FIDELITY 
plus 
ADD -ON- ABILITY 

THRILLING POWER 

DEPENDABILITY 

GENUINE ECONOMY 

How would you like to start with 
a simple amplifier, say, and add to 
it until it became a fully stereo 
twenty watt amplifier with FM 
tuner and facilities to take the most 
sensitive low output pickups ever 
made? With Martin Audiokits 
it's easy, for with these superbly 
engineered all- transistor prefabri- 
cated units, success is built in from 
the start and you build to your own 
preferred plan. IT'S A MONEY 
SAVING SCHEME, TOO. 

Details from: Trade enquiries invited. 

MARTIN ELECTRONICS LTD., 155 High St., Brentford, 
Middlesex. ISLeworth 1161 

To MART /N ELECTRON /CS, 155, High Street, Brentford, Middlesex. 

I have not had your leaflets before. Please send them on 

AMPLIFIERS FM TUNER RECORDAKITS 
(Tick as required) 

NAME 

ADDRESS 

PW 10 

1 

TRANSISTORS 
ÁC107 e/- 
AC126 2/- 
ÁF116 8/- 
AF116 8/- 
AF117 2/9 
BFY18 4/6 
GET11 4/- 
GET113 8/e 
OAS 1/6 
0A9 1/8 
0Á47 1/B 
OA81 1/6 
0Á86 116 
OA91 1/9 
0023 6/8 

0026 6/- 
0026 6/- 
0028 6/6 

Crystal Dlodee -6 

etc. 
0035 7/8 
0044 2/0 
0048 g/0 

OC70 2I8 
0071 E/- 
OL72 918 

OC'73 2/8 
0076 2/2 
0081 21- 
OC81D 2I- 
00821) 2/8 
00140 6/- 
00169 3I8 
00170 2/2 

00171 212 
00202 4/8 
TE22C 1/6 

for 2/6.(7d.). 

SILICON DIODE 
RECTIFIERS 
BY100 800 ply 9/10 
New 600 mA 

260 ply 1/9 
Avalanche 18A 

1200 piv 4/- 

BYZS 8 300 ply 8/e 

BYZ31 900 ply 6/e 
BYZ10 1200 ply 6/e 

Bridge Md Stack FW 

12A 100 ply 89/9 (81 -) 
THYRI8TOR8 
6 amp series 

200 
viz, viz, 

9/- 

400 ply 10(8 
800 ply 12/- 

10 amp aedea 
50 piv 
300 ply 12/- 

100 amp series prices 
available on request. 

Midget Eleetrolytle 
Gonda. Wire Ends 
At 6d. each 

0.8 26 volt 
4µF 160 volt 

640µF 2.6 volt 

At ed. each 

4µF 312 volt 
8µF 12 volt 

18 F 16 volt 
301.F 10 volt 

1ß0F 6 volt 11 

At 1/- each 
16µF 260 volt 
60µF 10 volt 

100µF 12 volt 
100µF 25 volt 
200µF 30 volt 
320µF 10 volt 

2000 MED. 30V 4/- 
1600 MED. 30V 4/- 

Additional Traneiatora -AP147 and AF160, 24v. Larger envelope. 4 leads, collective 
current 1OmA, gain 70-4/- each. AF149 -gain 225-4/8 each. 
Also 8µF 360V 1 /2, 36µF 25V 1/8 and 60µ1 50V 1/9. Other electrolytic. In current Wt. 
Postage, Packing and Ioeurance all above 7d. up to 3; 1/- from 4-11; 32 and over paid. 
2 GANG VAR. CONDENSER: Mod., air -spaced, 0006 ea. eec. 5/- (1/ -). 
SUB -MIN. TRANSFORMERS Output (30 for 0072 etc.) 2 /6. Driver 2/9 (either 7d). 
MULTIMETER: 20,000 0/V D.C., 10,000 0/V A.C. 0- 6/26/60 /260 /600 /1E volt- D.C. 

0- 10/60/100/600/1K volts A.O. 0- 60µd /2.6mA /260mA D.C. 0 -6E0 /6 mego 
10µ µF- 001mtd /lmfd. -20 to +224B. Complete with test leads and instructions. 
Over -load protected 1969 model with every refinement. 64.7.6 (2/6). JUNIOR MODEL 

t 47/e (2/6) 10000 (V described in free list. 
SOLDERING IRON. Slim Mod. British High speed, 8}ín., all part- replaceable, fully 
guaranteed for professional. radio and general D.I.Y. use .19/6 (1 / -) 
DIAMOND STYLII Replacements for BEM TC8LP, TC8 /S and PUMP/STEREO: 
COLLABO "O"; RONETTE BF4OLP ; GARRARD GC2LP and GCSLP; ACOS GP66/67; 
all at 7/8 each (6d.). ACO8 GP91 STILP; BSA ST4 and ST9; SONOTONE 9TA and 
9TAHC, PH37,1P8 Aß3306 and 3060 (3063, 3086, 3301, 3302, 3304) state whether tin. or 
4in. type, all at 18/8 (8d.). 
SAPPHIRE all the above 7/6 types only, also ACOS GP37 at 8/8 each (64.). ACOB 
GP91 at 6/9 (6d.). No other types at present, and no 78 rpm available in any type. 
PICK -UP OABTRIDGEB, all fitted Styli and Standard fittings. Mono 0P87/2, 18/8. 
Mono de Luxe GP91 /2, 17 /- .Stereo Compatible -Mono which also plays Stereo records 
monaurally with min. wear, GP91 /S0. 19 /e. Lateet Stereo 0595. 28/ -. Ceramic 
Stereo, top quality for expensive outfits, 0194, 88/6 (all 1 / -). 
PPS ELIMINATOR (A.C.) 17/8. (1 /6) TWO STATION TRANS. INTER -COM. Excellent 
baby alarm. Instant, easy fitting with leads, plage and battery. All you require 52/6 (3/ -). 
TRANSISTORISED AMPLIFIERS, 3 watt, 9V operation, 45/8 (1/6); 74 watt, 6 tram. 
24V operation, 67/6 (2/6). 
Extra High Torque MINI -MOTOR, 44 to 12V, 18 x Sin. 6/- (9d.). 9,000 r.p.m. 
SUBSTITUTION BOXES, Capacitance 24/9 (1 /6). Resistance 82 /6 (1 /6). Both full range and 
complete. Full detalle In Ilot. 
TEST PRODS: Flexible, unbreakable 24' Red and Black leads, thin 41' prode, 11' plugs 
4/9 (9d). 
RECORDING TAPE: Finest quality British Eyler. STANDARD: Sin. BOOft. 7/8, 5/in. 
860ft. 6/9, 71n. 1200ft. 11/8. LONG PLAY 61n. 900ft. 10/ -, ótin- 12000.11/5, 71n. 1800ft. 
18 /- (1/3 reel). Still the finest quality and value obtainable. 
MICROPHONES -- CRYSTAL. MIC91, Desk. 18/8; MIC46, curved hand grip 17/8; Stick 
"60" 20/3; Stick "39" 28/6(1/6 each type). Cream plastic hand type 7/8, or with "strut" 
stand, switch and 2 leads with 2.6 and 3.6 plug. 11 / -. Lapel (or band) with clip 6/8 (1 / -). 
Machined metal tapered stick type with neck cord and adaptor to fit standard floor stands, 
255/- (1/6). DYNAMIC: Cream hand /table 14 /- (1 /- ).Mß10 60K0, 38 x {In. with Base, 
Adaptor and Neck Cord 37/e (2/6). M611, eloper, but fixed on flexible Swan neck to switch- 
fitted beer 42/6 (2/6). DMI28 Uni- directional, 150ß /600 ohm. imp, stand adaptor, very 
high quality 61 x 2 x 1r. 15.9.6 (b / -). 
CARDIOID DYNAMIC OMNI -DIRECTIONAL: Two highly successful mikes "SQUARE" 
208, 66.10.0. "BALL" type, 209, with built -in voL control, switch 150E /600 ohms imp.. 
2.5.17.6 (either type 6/ -). Full details in list. 
MICROPHONE INSERTS: Diameter 1.75in. or 091n either sire 6/9 (6d.). 
SPEAKERS: 121¢ round, fitted Tweeter, 6W, 3 or 150 (state which), 35/8 (6/6); 24ín- 30 
6/6 (1 / -); 6 x 4 heavy duty 30 14/6 (3/6) or for Stereo 84/8 pair, poet etc. paid. Limited 
quantity powerful 281n. PM tranelstor replacement speaker, high ohm., excellent. 5/6 
(1 / -). HEADPHONES High Res. 20000 ea. Earpiece 18/8 (1 /6); Stereo Dyn 8-160, 
68/- (3/ -); EARPIECES with lead etc., Min. Plug Magnetic 1/8 (state whether 2.6 or 
3.5mm.); Crystal 4/9 (either 7d.). (3.6mm. only). 
AERIALS, Car Types: Telescopic, vandal proof, locke retracted, 2 keys and all fittings 
22/8 (2/6) Motor driven, 12V, 5 section, complete 67.10.0 (6/ -). 
FOR ALL PORTABLES and F.M. SETS. Telescopic 6 section 61 -22in. with swivel, 6/8. 

7- Section 151- 321¢., no a wivel, screw hole in base, 6 /6. 10-section 61-- 4711¢., no swivel, 
screw hole In base, 18 /6. DISAPPEARING 8 section, swivel fixing assembly, 61 /33in 10/ - 
New 6 section 61 /261ín, screw hole in base, no swivel 4/-. (1/- all glees). 
SWITOHFB: Standard toggle, metal, 260V 2A. One hole fixing: %PST 9 /8, SPOT 2 /9. 
DPBT 3/ - DPDT 8/8- Slide types. Sub -min. DPDT 1/8 each. Small DPDT 3 way. centre 
"off" 1/9. Reed magnetic on /off 1/9 (7d. each, all types). Rotary Switches etc. in list. 
VIBRATORS: Famous makes only- 12 volt 4 pin non -synch 2 /6. 12 volt 7 pin synch 10 / -. 
6 volt 7 pin synch 10/- (1 /- each. all typee)- 
MAINS NEON TESTER: Fly leads 2/- (7d.). Pocket screwdriver type 8/6 (6d). PLUGS: Std. 
Jack, plastic body 9 /8. Screened 8/ -. Socket/ 1/11 (all 7d.). VALVE HOLDERS: B7G or 
B9A, Moulded 8d. (7d. up to 4, 1/- over 4). CONNECTING WIRE: 6 colle mstd. cols. each 
5 yds. Solid Core 9/8 (74.). Flexible 8/- (9d.). Super thin for tramietor wiring etc. 8/- (7d.). 
PICK -UP WIRE: Twin Super thin Flex, Screened, Sheathed, 1/8 yd. (6d. up to 6 yds. 
over 6 yds. poet free). TWIN MIKE CABLE: 1/8 yd. SINGLE MIRE CABLE: 7d. yd. 
Both flexible, screened and sheathed. FEEDER CABLE: Twin r.f. bal. "fig. 8 ", 800, 
or flat 3000 transparent polythene insulated, either 6d. per yd. (all cables up to three 
yards 8d., each additional yard, Id. extra). 
R.F. INDICATOR, 5-Band, with meter antenna, monitoring crystal earpiece etc., 48/8 
(1/6). Details in Hat. 
RETRACTABLE FLEXIBLE LEADS. Space saving 'Curly', many wee in car and home: 
with phono plug each end, 6 ft., 4/8; 12 ft., 7/9. With phono plug one end, phono socket 
at other, 8 ft., 6/ -. 12 ft., 8/8 (9d. on any). 
CAR RADIO: Splendid new All- Britleh dash- mounting radio using Mallard transistors 
and circuit. M. and L. wave. Separate speaker and baffle. Absolutely complete, for + or 
- chassis. 111.11.0 (6/8). A huge success since introduction. 
CURRENT LIST: Bent with all ordere or free for s.a.e. details of cable, crot. clips and leads, 
volume controls, Continental din plugs for Grundig, Telefunken equipment, etc., dials, 
plugs and socket-, panel meters, record player and tape recording aceemories. Battery 
chargers, teat equipment, test prode, tape recorder, special translators, portable sets, 
more switches and other components, tools, Veroboard etc. This advertisement cancels 
all previous ones and lists supplied prior to August 31st. 

FELSTEAD ELECTRONICS 
(PW23) 

LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE 
TERMS: Cash with order only. No C.O.D. or caller service. Poet, packing and insurance 
charges are shown in brackets after all Items. Regret orders under S/- plus carriage cannot 
be accepted, and a minimum charge of 1/- la now made. Charge. apply to G.B. and Eire 
only. Overseas air or surface mall extra at coat, plan 312 registration or insurance fee. 
S .A .E. please for all enquiries, otherwise regret cannot be replied fo. 
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BI -PAK SEMICONDUCTORS 
500 CHESHAM HOUSE, 

150 REGENT ST., LONDON, W.1. 
KING OF THE PAKS Unequalled Value Er Quality 

SUPER PAKS 
BI-PAK 

SEMICONDUCTORS 
ED 

Satisfaction GUARANTEED in Every Pak, or money back. 
Pak No. 
Ul 120 Glass Sub -min. General Purpose Germanium Diodes 10 /- 
U2 60 Mixed Germanium Translators AF/RF 10 /- 
U3 75 Germanium Gold Bonded Diodes elm. OA6, 0A47 10/- 
114 40 Germanium Transistors like OC81, AC128 10 /- 
Ut 60 200mA Sub -min. Si!. Diodes 10 /- 

40 Silicon Planar Translators NPN aim. BSY95A, 2N706 10 /- 
16 Silicon Rectifiers Top -Hat 750mA up to 1,000V 10 /- 

t -w 50 Sil. Planar Diodes 250mA OA/200/202 10 /- 
09 20 Mixed Volts 1 watt Zener Diodes 10 /- 
U11 30 PNP Silicon Planar Transistors TO -5 aim. 2N1132 10 /- 
112 12 Silicon Rectifiers EPDXY BY126/127 10 /- 
U13 30 PNP -NPN Sil. Traneietor. 0C200 A 28104 10 /- 
014 150 Mixed Silicon and Germanium Diodes 10 /- 
1'16 30 NPN Silicon Planar Transistors TO-6 aim. 2N697 10/- 
U16 10 3 -Amp Silicon Rectifiers Stud Type up to 1,000 PIV 10 /- 
1.17 30 Germanium PNP AF Transistors TO -5 like ACY 17-22 10 /- 
U18 8 6 -Amp Silicon Rectifiers BYZ13 Type up t,i 600 PP, 10 /- 
1-19 30 Silicon NPN Transistors like BC108 10 /- 
U20 12 1-5-amp Silicon Rectifiers Top -Hat up to 1,000 PIV 10 /- 
121 30 AF Germanium alloy Translators 20300 Series R 0071 10 /- 
U22 10 1 -amp Glass Min. Silicon Rectifiers High Volta 10 /- 
1 23 30 Madt's like MAT Series PNP Transistor. 10/- 
1`24 20 Germanium 1 -amp Rectifiers GJM up to 300 PIV 10 /- 
U2ß 25 300 Mc /s NPN Silicon Transistors 2N708, B13Y27 10 /- 
U26 30 Fast Switching Silicon Diodes like 1E914 Micro-min. 10 /- 
1`28 Experimenter; Aeuortment of Integrated Circuits, untested. Gates, 

Flip -Flops, Register., etc., 8 Assorted Pieces 20 /- 
U29 10 1 -amp SCR's TO -5 can up to 605PIV CRe1/25.600 20/- 
1'30 15 Plastic Silicon Planar trans. NPN 2N2924- 2N2926 10 /- 
131 20 Si!. Planar NPN tram. low noise Amp 2N3707 10/- 
032 26 Zener diodes 400mW D07 case mixed Volts, 9 -18 10 /- 
I'33 16 Plastic case 1 -amp Silicon Rectifiers IN -4000 series 10/- 
U34 30 Sil. PNP alloy trans. TO -6 BCY26, 28302/4 10/- 
U36 26 Sil. Planar trans. PNP TO -18 2142906 10 /- 
U36 26 Sil. Planar NPN tram. TO -5 BFY60 /51/62 10 /- 
1137 30 Sil. alloy trans. SO -2 PNP, 0C200 28922 10 /- 
1738 20 Fast Switching Sit. tram. NPN 400Mc /s 2N3011 10 /- 
U39 30 RF Germ. PNP trans. 2x1303/5 TO -6 10/- 
1'40 10 Dual Iran. 6 lead TO -5 2E2060 10 /- 
U41 80 RF Germ. trans. TO -1 0045 NET72 10/- 
042 10 VHF Germ. PNP trans. TO -1 NET667 AF117 10/- 

Code Nos. mentioned above are given as a guide to the type of 
device in the Pak. The devices themselves are normally unmarked 

FULLY TESTED 
AC107 8/6 
A16.1.8 8/8 

8.117 8/8 
AF139 10/- 
B0107 /- BC107 -8 -9 6/- 
BFY60- 61 -62 7/8 
g8y26.7 8/6 
B8Y28-9 4/0 
BSY96-96A 4/8 
0C22-26 

5/- 
0028.29 7/8 
0044.46 1/9 
0071 -81 1/6 

OC81D 82D 2/8 
0082 8/8 

0C171 8/6 
OC201 

0 g g 
0CP71 

1//9 
0Á47 2/- 
0Á70 1/8 
OA79 1/9 
OA1.85 1/6 
0Á991 1/8 
0A90 1/9 

óé2óá 8/- 
2N690'7 6/- 

2N708 6/e 
2N2180 16/- 
2x2646 19/- 

22rE2712 6/8 

8/8 
AT1 8 6 S/- T141 4F 

2E3819 10/ - / 
2103820 86/- 

TESTED SCR's 
PIV 1AMP 7A 16A 30A 

50 7/8 8/8 10 /8 86/- 
100 8/6 10 /- 16/- 46/- 200 12 /6 16/- 20/- 65/- 
300 16/- 20 /- 26/- - 
400 17/8 E6 /- 86/- 80 /- 
600 80 /- 40/- 461- 90/- 
600 - 40/- 60/- - 

BRAND NEW TEXAS 
GERM. TRANSISTORS 

Coded and Guaranteed 
Pak No. EQVT. 
Ti a 203710 0071 30 /- 
T2 8 20374 OC75 10 /- 
Ti 8 203744A 0081D 10 /- 
T4 82G381Á Oesi 10 /- 
T6 8 20382T 0082 10 /- 
T6 8 20344A OC44 10 /- 
T7 8 2G246A 0046 10/- 
T8 82á37g 0078 10/- 
T9 8 2O417Á 117 10/- 
T10 620417 ÁF117 10 /- 

SIL.RECTS.TESTED 
PIV 71 /mÁ 9A 10Á 30A 
60 1/- 2/9 4/8 9/6 

100 1/9 4/8 4/8 15/- 
300 1/9 4/- 20/- 
300 2/8 4/6 6/6 22/- 
400 2/8 5/6 7/6 26/- 
600 8/- 6/- 8/8 80/- 
600 5/5 8/9 9/- 87/- 
800 8/6 7/8 11 /- 40/- 

1000 6/- 9/8 12 /8 60/- 
1200 8/8 11 /6 15/- - 

PULL RANGE OF ZENER 
DIODES 
VOLTAGE RANGE 2 -18V. 
400.w 2/6 each 
1-6W 8/6 each 
10W 5/- each 
All fully tested. State 
voltage required. 

120 NOB NIXIE DRIVER 
TRANSISTOR. Sim. BSX21. 
& C407. 2x1893 FULLY 
TESTED AND CODED 
ND120. 1 -24 8/8 each. 
TO -6 NPN 26 up to 9/ -each. 

PLEASE NOTE. To avoid 
an further Increased Poets) y 
Charge, to our Customer. 
and enable us to keep our 
"By Return Postal service" 
which Is second to none, we 
have re- organized and 
streamlined our Despatch 
Order Department and we 
now request you to send all 

your order. together with 
your remittance, direct to 
our Warehouse and Dea- 
patch Department, postal 
address: BI -PAR SIMI- 
CONDUCTORS, Despatch 
Dept., P.O. BOX 6, WARE, 
HERTS. Postage and pack 

Minimum order 10/ -. 
In8 still 1/- per order. 

U N I J U N CTI O N 

11T46 Egvt. 2N2646, 
Eqvt. TI34300 PN430001/6 

each 

PRINTED CIRCUITS 
EX- COMPUTER 

Packed with semicon- 
ductors ductors and components, 
10 boards give a guaran- 
teed 30 trans and 30 
diodes. Our price 10 boards 
10 / , Plus 2/- P. & P. 
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GRAND CLEARANCE SALE 

everything must go 
SU PER WHIP AERIALS. Brand new specially designed telescopic, 
chrome plated 25in. sectional aerials. Consists of 6 sections and screw 
base An ideal aerial for TX /RX use. Price only 6/6 each, p.p. 1/6. 
Two aerials for 12/6 post free. Four aerials £1 post free. 
PRECISION METERS. Brand new and boxed, size 3 }in. sq. 
Type 1 0 -500V FSD; Type 2 0 -150 mA. Moving coil movement. 
Fully guaranteed. List £3.10.0. Sale price 30/- each. Two for 50/- 
post free. 
RADIATION METERS. Pocket type. Brand new in makers cartons. 
Only 9/6 each, p.p. 1/6. Two for 17/6 post free. 
TANNOY MIKES (Heavy Duty). Ideal for P.A. work. Complete with 
high quality moving coil headphones. Only 17/6, p.p. 5/ -. 
PRINTED CIRCUIT TOP BAND SUPERHET CHASSIS. Uses 
standard components. Complete with circuit. Only 15/- post free. 
MINIATURE TRANSISTORISED B.F.O. UNIT. A compact 
B.F.O. unit that will enable your set to receive CW or SSB. Compact 
single hole fixing. The Unit will fit anywhere. Ideal for all Ex -Govt. and 
Commercial receivers. Complete with fitting instructions. Only 39/6, 
p.p. 2/6. 
19 SET CONTROL BOXES. Brand new and boxed. 10/ -, p.p. 5/ -. 
Two for 25/- post free. 
HEAVY DUTY POWER SUPPLY UNITS. Famous manufacture. 
Input 200/250V A.C. Output 250V D.C. at 175 mA. 6.3V/12V at 4A. 
Robust rack mounting cabinet. List £42. Sale price 69/6 carr. 10/ -. 
MATCHING MAINS P.S.U. for R1132 and 1392 receivers. Brand 
new and boxed only 59/6, carr. and insurance 10/ -. 
GOVERNMENT SURPLUS WIRELESS EQUIPMENT HAND- 
BOOK. Gives circuit details and notes on most British and American 
wireless equipment. Only 35/ -, p.p. 5/ -. 
R.F. AMPLIFIERS No. 2 Mk. III. Increase the output from your 
TX. Only 79/6, carr. 10/ -. 
DOUBLE 365 pF tuning capacitors with slow motion drive. Brand 
new. Normally 17/6 each. Our price 6/- each, p.p. 1/6. Two for 
10/- post free. £1 for five post free. 
RUBBER TELEPHONE HANDSETS. Moving coil type with 
press -to -talk switch and connecting cable. Brand new and boxed. 
7/6 each, p.p. 2/6. 2 for 15/ -, post free. 
RHEOSTAT DIMMER UNITS. Will control up to 50V at 3A. 
Compact metal case. Ideal for lab. work. Only 15/ -, p.p. 2/6. Two 
for 30/- post free. 
IFT TRANSFORM ER SETS. Comprising double tuned 1st and 2nd 
3rd IF single tuned. Only 12/6 per set of three post free. 
TELEPHONE SPARES. 600 TYPE RELAYS. Only 3/6 each, p.p. 
1/-. Ten for £1 post free. EYEBALL INDICATORS. 6/- each. Four 
for £1 post free. TELEPHONE DIALS 4/6 each, p.p. 1 /6. Four for £1 
post free. 
2 }in. MOVING COIL SPEAKERS. 3 ohms. Brand new. Only4/11, 
p.p. 1/1. Two for 10/- post free. 30 mfd 250V WIRE ENDED TUB 
ELECTROLYTIC CAPS. £1 per doz. post free. 10 mfd 15V working 
tag ended electrolytics, 1/6 each. 10/- per doz., post free. 
MEDIUM WAVE FERRITE SLAB AERIALS. Will fit most tran- 
sistor radios. Only 3/6 each, p.p. 6d. Two for 6/- post free. Four for 
10/- post free. 
TELEPHONE EXCHANGES. PMBX Type Ex -GPO in good condi 
tion. Complete and ready to use. Cordless type only £13.10.0, 
carriage 50/ -. Cord type £12.10.0, carriage 30/ -. 
AIRCRAFT BAND CHASSIS. Printed circuit uses standard com- 
ponents Full circuit details only 17/6 post free 
SMOOTHING UNITS. Cure your hum problems. Beautifully made 
pieces of equipment. 12V or 24V DC input gives a fully smoothed, 
fully regulated DC output. Worth £30 each. Robust metal cabinet 
with provision for stand -by battery. Brand new in makers cartons, 
price 55/- post free. 
HANDY PLASTIC CASES. Size 2} x 11 x ¡ins. Ideal for building 
your transistorised equipment into. Only 1/- each, p.p. 4d. 12 for 
10/- post free. 24 for 15/- post free. 50 for 30/- post free. 100 for 
50/ -, p.p. 5/ -. A very versatile little box. 
ELECTRONIC CAR FAULT TRACING UNIT /BATTERY 
CHARGER. A wonderful piece of equipment enabling you to trace 
most faults on your car and a great aid to tuning your car. Meant to 
sell at six guineas each. Sale price £4.15.0, carriage and insurance 
5/ -. Full 12 months guarantee. An ideal Christmas present. 

COLI BE SCIENTIFIC LTD 

Dept. PW, GLOBE SCIENTIFIC LTD, 38 BRIDGEND, LEEDS 1 
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Fully guaranteed 
Individually packed 

VALVES 
CY31 7/8 
DAF90 7/6 
DF96 7/6 
DF92 9/- 
DK96 7/6 
DL92 4/8 
DL94 616 
DL98 8/- 
DM70 8/- 
DM71 7/6 
DY86 8/- 
DY87 6/6 
DY802 9/9 
EABL808/- 
EAF42 9/8 
2291 2/- 
EBC93 8/- 
&BC41 9/8 
EBC81 6/6 
28880 7/6 
2131,83 8/6 
28889 8/- 
ECC81 8/- 
&CC82 6/9 
ECC83 5/6 
ECC84 8/- 
ECC85 6/6 
ECC86 8/- 
ECC88 7/- 
ECC189 9/9 
ECC80418/8 
ECF80 6/6 
ECF82 8/6 
ECF89 12/8 
ECF80112/8 
ECF80212/e 
2CF80312/8 
ECH84 7/6 
ECH95 11/- 
ECH42 10/- 
ECH81 5/9 
ECHOS 10/9 
ECH20012/8 

ECL80 8/6 
ECL82 8/- 
ECL83 10/9 
ECL86 8/8 
2836 8/6 
EF37A 8/- 
2039 8/- 
EF40 9/9 
2841 10/9 
EF42 18/6 
EF80 4/8 
2083 9/6 
EF83 6/6 
2888 6/8 
EF89 6/- 
2891 8/- 
EF92 2/6 
EF95 6/- 
EF183 6/6 
28181 7/- 
EF800 21/- 
28812 15/8 
BFL20016/6 
21190 7/6 
2134 10/8 
2141 10/8 
EL42 11/- 
EL84. 4/9 
2185 7/6 
2195 6/8 
EL500 17/- 
E1.8030 17/- 
2231 5/- 
2280 7/- 
2284 7/- 
211187 11/- 
2261 7/6 
EY86 8/6 
EY88 8/6 
EZ40 8/8 
EZ41 8/6 
EZ80 6/- 
2281 6/- 
G'234 11/6 

KT68 21/ 
KT88 89/ 
N78 16/- 
OA2 8/ 
OB2 6/ 
PABC80 7/8 
PC86 10/8 
PC97 9/ 
PC900 7/6 
PCC84 6/6 
PCC89 9/ 
PCC18910/9 
PCE82 17/ 
PC280016/- 
PCF82 8/ 
PCF84 9/: 
PCF86 9/3 
PCF20016/8 
PCF20116/8 
PCF801 9/: 
PCF80'2 9/ 
PCF80514/ 
PCF80614/ 
PCF80814/8 
PCH2O018/8 
PCL81 9/- 
PCL82 7/- 
PCL83 18/- 
PCL84 8/8 
PCL85 9/8 
PCL86 8/8 
PFL200 

18/- 
PL38 10/9 
FL81 9/8 
PL82 8/- 
PL88 7/- 
PL84 8/8 
81.600 18/6 
PX4 14/- 
PX26 12/6 
PY33 10/9 
PY80 8/- 
PY81 5/8 

PERSONAL CALLERS WELCOME 

Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 
MANY OTHERS IN STOCK inelude Cathode Ray Tubes and Speetal Valve,. U.K. Orders 
up to 10 / -, 1 / -; 10 /- to £1, 2/ -; over £1, 2/- per £1; over 28 poet free. C.O.D. 4 / -extra 

CONO 
brand 

ALL valves 

guaranteed 

TRANSISTORS, ZENER DIODES etc. 
0A5 2/8 0016 16/- 0083 6/- 
OA16 8/- 0022 10/- OC88B 4/6 
0470 2/- 0C26 7/8 00139 7/0 
oA71 8/- 0026 6/- 00140 9/6 
OA79 1/9 0029 16/- 00170 6/- 
OA81 1/6 0035 10/- 00171 8/- 
OA200 1/9 0038 8/6 00172 7/e 
GA202 2/- 0044 4/- 0C200 7/8 
OA210 7/6 0046 2/8 IN21 8/6 
oA211 9/6 0071 2/6 12212 6/- 
OAZ20o11/- 0072 4/6 I226 18/- 
oAZ20110/- 0073 11/- 1243 4/- 
oAZ202 to 0075 8/- I270 4/- 
0.42206 8/6 0078 6/- 221306 8/8 
0AZ207 9/8 OC81 4/- 321307 6/6 
oAZ208 to 0081D 8/- 28303 10/- 
01,2218 6/6 00811112 8/- AC128 8/8 

AC127 7/8 OAZ223 to 
0.422251W- 

0082 6/- 
0082DM8/- AC128 8/8 

PY82 5 
PY89 7/- 
8288 7/- 
82800 9/6 
PY801 9/8 
PY802 18/6 
QQV03-10 

QQVOB-40 
86/- 

QQVO 
ióól- 

Q895/10 6/- 
217 8/- 
R19 7/8 
1,25 14/6 
026 14/8 
U27 8/- 
U191 14/- 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

(01) 743 4946 

0404 
1.7801 19/6 
UABC80 8/- 
UAF42 10/6 
172041 9/8 
172880 8/6 
UBF80 9/8 
UCH42 10/6 
1702131 7/- 
UCL82 7/6 
UCLBS 10/3 
UF41 10/8 
0880 7/- 
UF89 6/9 
UI41 11/8 
OL84 6/8 
UU8 7/- 
UY41 7/- 
UY86 5/9 

VR105/30 
8/- 

VR160/80 

28000 89%- 
Z801U 26/- 
Z900T 18/- 
114 2/8 
IRS 6/- 
1134 5/- 
185 4/8 
1T4 8/- 
1X2A 7/6 
1X2B 7/6 
SDB 8/- 
3Q4 7/8 
384 5/9 
3V4 8/- 

AC176 7/8 
ACY28 4/- 
AD140 18/- 
AF117 6/- 
AFI18 10/- 
AF124 7/6 
AF127 6/- 
AF139 10/- 
AF178 18/6 
AFY19 22/6 
ASY26 5/6 
A8Y28 6/6 
20107 8/6 
BFY61 5/- 
28262 4/8 
B8Y27 61- 
BYZ1S 6/- 
1322113 16/- 

R81/10 6/- 

CR01/20 9/8 
CH81/SO 

10/- 
CH81/36 

11/8 
CR81/40 

12/ 
CH88/06 8/8 
C288/20 

10/- 
CR83/S0 

11/6 
CR8626/025 

16/- 
CR83/418/8 

GETIOS 4/- 
GET115 9/- 
GETI16 8/- 

8(08102 
11 /- 

MPF103 9/8 
MPF104 

10 /- 
MPF108 

10/8 
Z Range 
Zeuerdlodes 

8/6 ea. 
Z2A range 

7/6 ea. 
Z3B Range 

6/- ea. 
ZL range 

5/- ea. 
ZB range 

7/6 ea. 

B/255M 

R4GY 10/6 
04G 9/8 
V4G 7/6 

5Y3GT 5/6 
Z4 14/- 
ZAG 7/6 
AB7 4/- 
AC7 8/- 
AG7 6/- 
A116 11/6 
AK5 5/- 
AK8 6/- 
ALI 8/- 
ALSW 7/- 
AMO 2/6 
AMO SI- 
ANO 20 /- 

6AN8 - 
BAQ6 5/8 
BAQ6W 9/- 
61186 6/- 
6A870 14/- 
6AT6 4/6 
6AU6 6/- 
8AX4 8/- 
8137 5/6 
BBAB 4/6 
OBA7 18/6 
6BE6 6/8 
613060 11/- 
BBJ6 8/8 
6217 7/- 
8BK7 8/- 
BBL7GTA 

11/- 
BBQ7A 6/9 

28/4160- AERIALS each con sting of ten 3k. II n. 
die. tubular screw -In sections. 1 1k. (8- section) whip 
aerial with adaptor to fit the lin. rod, Insulated base, 
stay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to 
erect, in canvas bag. £3.9.6. P. & P. 10/6. 

METERS Full f ou 
stock of 

List 
meters 

our my 
request. 

ery large 

61327 16 
15/6 

6BW7 18/- 
604 8/6 
606 4/- 
OCHO 7/- 
6CL6 9/9 
606 8/- 
6EA8 9/- 
6207 7/- 
6828 1ß /- 
6883 20 /- 
6H6M 8/- 
OJ4WA 12/- 
635 7/- 
6JMGT 8/- 
678 8/6 
6370 5/- 
6172 5/- 

6K6GT ß/- 
6K7 6/- 
6117G 21- 
6K7GT 4/9 
6K80 4/- 
6K8GT 7/8 
611260 16/- 
616 14/8 
618GA 9/6 
61.25 18/- 
68A7 7/- 
68A70T 6/6 
6807 7/- 
68070T 5/- 
6807 6/- 
68.77 8/- 
88.77GT 6/6 
88J7Y 6/6 
6827 7/- 
68L70T 6/6 
60N7GT 
BBQ7GT 7/6 
6V6G 8/8 
6V8GT 6/- 
OVBM 8/- 
6X4 4/9 
8X56 
8X6GT 6/0 
6-30L2 14/- 
624 6/- 
705 14/6 
706 0/- 
707 6/6 
7Y4 9/8 
9D6 2/6 
11E2 80/- 
12ÁT6 4/6 
12ÁT7 4/- 
12AÚ7 4/8 
12AV6 6/8 
12AX7 8/- 
12BÁ8 6/- 

122E8 8/- 
12ß27 8/6 
1208 8/- 
1221 17/- 
1226 10/- 
12K8GT 7/6 
12Q7GT 5/8 
MGT 4/8 
1487 16 /- 
19AQ5 5/9 
1903 80/- 
1906 20 /- 
1904 70/- 
20P4 20 /8 
26LBGT 7/8 
30C15 16/- 
30C17 18/- 
80018 16/- 
3085 18/- 
30811 16/- 
308112 19/- 
308113 9/8 
30FL14 16/8 
30115 17/- 
30117 17/- 
30812 16/- 
30819 14/- 
30811 14/- 
30PL13 10/6 
42 6/- 
500060 

27/6 
EHb 

6 76 /8 
76 5/- 
78 5/- 
80 7/6 
86A2 7/8 
3130 25/- 
807 8/- 
813 MI- 
835A 45 /- 

868A 
964 
966 
956 
967 
991 
1822 
2051 
3505 
6676 
5878 
5726 
5933 
8057 
6060 
8064 
6066 
8080 
6148 
9001 
9002 

14/6 
2/8 
8/- 

Ì- 
17/- 
6/- 

18/- 
10/- 
10/- 
7/- 

22/6 
l7 /8 

7/- 
8/- 

27/8 
28/- 

4/6 
9003 8/6 
9004 2/8 
9006 2/8 
0 R. Tubes 
ß4504/B/16 

70/- 
091 76/- 
VCR97 82/6 
VcR139A 

80/- 
VCR51760/- 
VCR617B 

VCR-617C 
46/- 

5CP1 80/- 
5887 28/7 
Photo Tubes 
0816 12 /6 
62625 46/- 

ALL OVERSEAS ENQUIRIES AND ORDERS 
Please address to 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Tel.: 01- 743 0899 

We put 

23,340 
cigarettes 

in our Budget 
combination storage 
unit! 

Think what you could 
put in it! 
Storage. Lots of it, for a thousand 
things you stock; replacement parts; 
light bulbs; cameras; anything up to 
7 a 8 z 101.In. Safety drawer -stops as 
'standard'. Smooth guide runners 
thro'out. All in a compact 31t. 61n. 
high, 2ft. 111n. wide, 1k. deep area. 
Ready assembled, In stove enamelled 
green or grey. With 18 handy, 6 large, 
8 king -sized drawers. At £17 5s. 
worth every penny! See the rest of the 
N. C. Brown range! 

£11 5s. 
Carriage free 
on mainland 

EEL'S 
tc=:=1= 

N.C. BROWN LTD. 
pacesetters in storage equipment 

Send your FREE BROCH- 
URE D or Send D (how 

'many) Budget Storage Units 

lot £17. 5s. In green or 
U rey. 

NAME._.... ._ _...._ , ............._......... 

ADDRESS_..._ _...... _.___ _.. 
_. __ ............. ...._.,.....__................. 

Dept. PW Eagle Stealwohks. Heywood. Lanes. Tel: 69018 
London: 25.27 Newton St., W.C.2. Tel: 01. 405 7931 

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. 

Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 
10169 

BRITISH NATIONAL RADIO SCHOOL 

449 

www.americanradiohistory.com

www.americanradiohistory.com


SEMICONDUCTORS 
BRAND NEW AND FULLY GUARANTEED 

1E914 1/8 
1E916 1/6 
18010 8/- 
18020 8/6 
18021 4/- 
18025 6/- 
18113 8/- 
18120 2/6 
18121 2/8 
18130 2/6 
19191 2/6 
18132 2/6 
1844 2/- 
20301 4/- 
20302 4/- 
20803 4/- 
20371 3/- 
2E696 6/- 
2E697 6/- 
28698 4/6 
261706 2/6 
2N706A 8/6 
214708 4/- 
28929 6/6 
214930 8/6 
2N1090 6/6 
2N1091 8/8 
2611131 9/6 
2N1132 9/6 
2E1303 4/6 
2611303 4/6 
2N1304 6/6 
2/41306 6/6 
2571308 8/6 
2E1307 6/6 
2571808 8/- 
281309 8/- 
281607 5/6 
2211613 6/6 
2N1711 6/6 
2141889 8/- 
281893 8/- 
2512102 18/6 
2E2147 17/6 
2142148 12/6 
2N2160 14/8 
2N2193 6/6 
2N2193A 6/8 
2N2194A 6/6 
2N2217 6/- 
2E2218 6/- 
2572219 6/- 
282220 6/- 
282221 5/- 
282223 6/- 
282368 8/e 
2572369 7/6 
2N2389A 6/- 
2E2639 4/6 
2N2540 4/6 
2N2648 11/8 
2N2696 6/8 

2E2904 8/- 
2N2904A 8/- 
3512905 8/- 
2N2906A 8/- 
2N2908 8/- 
2572906A 8/- 
2572907 8/- 
2N2907A B/- 
282923 5/- 
012924 6/- 
282925 5/6 
2E2926 

Green 8/- 
Yellow 8/9 
Orange 2/6 

2i530u 6/- 
2513053 6/6 
2E3064 18/8 
2578066 19/6 
2N8702 4/- 
2E3703 4/6 
2E3704 6/8 
2E3702 4/6 
3E3706 4/6 
2E8707 4/- 
3E3708 4/- 
2143709 4/- 
283710 4/6 
2E3711 4/- 
2573819 0/- 
2143820 88/6 
2E8828 17/8 
2E4018 a6 
2144069 6/- 
284060 6l- 
284061 6/- 
284062 6/6 
2E4264 9/6 
2N4256 8/6 
2E4284 8/6 
3E4285 8/6 
3N4286 8/6 
284287 i/6 
2E4288 8/6 
284289 6/- 
284291 8/6 
2N4292 8/8 
3E40361 12/6 
2E40362 14/6 
2E4289 6/- 
8N128 18/6 
AAZ18 B/- 
AAZ16 2/6 
AAZ17 8/6 
4C107 8/6 
AC126 4/- 
AC127 8/- 
AC128 4/- 
AC176 6/- 
AC187 18/- 
AC188 18/- 
ACY17 6/- 

ACY18 6/- 
ACY19 6/- 
ACY20 4/- 
ACY21 6/- 
ACY22 4/- 
ACY28 41- 
AD140 8/- 
AD149 8/- 
AD161 7/6 
AD162 7/8 
AF114 6/- 
AF116 6/- 
AF117 6/- 
AF118 18/6 
AF124 6/- 
AF127 6/- 
4F139 7/6 
AF181 8/6 
4F186 111- 
AF289 7/6 
AFZ12 6/6 
4BY26 6/0 
48Y27 8/6 
Á8Y28 5/0 
48Y29 4/6 
ABZ20 7/6 
A8Z21 4/6 
BAx18 2/6 
BAX16 2/9 
BAY31 1/6 
BAY98 8/6 
30107 8/6 
BC108 8/8 
BC109 8/6 
20118 6/6 
BC116 12/6 
BC118 6/6 
B0126 18/8 
BC147 6/- 
30148 4/6 
BC149 6/- 
3C167 8/6 
BC188 8/6 
BC169 8/6 
30212L 6/- 
BCY30 7/8 
BCY81 4/6 
30Y3'2 5/6 
BCY98 9/6 
BCY34 4/6 
BCY88 5/6 
BCY39 8/6 
BCY40 7/8 
3CY42 6/- 
30Y48 6/6 
BCY64 7/8 
BCY70 6/8 
BCY71 9/8 
BOY72 6/- 
BD12 8/8 
BD121 19/- 

BD124 18/- 
1114115 4/6 
BF117 10/8 
BF167 8/6 
BF178 7/8 
BF180 9/- 
BF181 8/8 
BF184 7/6 
BF194 6/8 
BFX12 5/0 
BFX12 6/6 
BFX29 12/6 
BFR80 8/6 
BFX36 19/6 
BFx48 8/8 
BF%44 8/6 
BFX84 8/- 
BF%86 10/- 
BF%86 8/- 
BFX87 10/- 
BF%88 6/- 
BFY10 4/8 
BFY11 4/6 
BFY17 4/6 
BFY18 4/6 
BFY19 4/6 
BFY41 10/- 
BFY48 18/6 
BFY50 4/8 
BFY61 4/6 
BFY62 4/6 
BFY76 9/8 
BFY77 11/6 
BFY90 18/8 
38X19 6/6 
B8X20 5/6 
BB X21 IV- 
38X26 10/6 
28X27 10/8 
B8X28 6/- 
B8X29 10/8 
B8Y28 4/- 
B8Y27 4/- 
B8Y28 4/- 
B8Y29 4/6 
B8YS8 4/6 
B8Y39 4/6 
B8Y40 5/6 
B8Y61 10/6 
1481,52 6/- 
B8Y68 9/- 
B8Y64 6/- 
B8Y964 6/8 
BY100 4/8 
BYR10 6/6 
BYZ10 9/- 
BYZ11 7/6 
BY212 6/- 
BYZ1S 6/- 
MJ480 80/8 
117481 87/6 
2.13490 88/6 

37491 29/6 
MPF102 8/0 
MPF108 7/0 
MPF104 7/6 
MPF106 8/- 
NKT0018 8/6 
NKT216 10/6 
NKT217 8/6 
NKT261 4/0 
NKT262 4/6 
NKT264 4/6 
NKT271 4/8 
NKT272 4/6 
NKT274 4/6 
NKT276 4/6 
NKT281 6/6 
NKT403 161- 
NKT404 12/8 
NKT406 16/- 
NKT618 e/6 
NKT674 6/- 
NKT877 6/- 
NKT715 6/6 
57KT773 6/6 
NKT781 6/- 
NKl"20820 

8/8 
NKT80111 

16/6 
NKT80112 

19/6 
NKT80118 

0A6 8%6 

0470 1/6 
0473 2/- 
0879 1/9 
0481 1/6 
0486 1/9 
0490 1/6 
0491 1/6 
0496 1/8 
04200 8/- 
OA202 8/- 
0C26 8/0 
0028 6/6 
0Ca6 6/6 
0036 6/6 
0044 8/- 
0046 2/6 
0071 2/6 
0072 8/8 
0076 4/6 
0081 4/- 
0083 4/8 
OC81D 8/- 
00189 6/6 
00140 8/8 
00200 5/6 
00201 6/8 

MULLARD 

INTEGRATED 

CIRCUITS 

FCH211 Hextuple 
DTL Inverter 
Gate 88/8 

FCH221 Triple 3 
Input DTL Line 00/6 

FCJ101 3 Input 
SK Flip Flop 25/- 

TÁ4241 Opera- 
tional Amplifier 47/0 

TÁ4348 Opera- 
tional Amplifier 47/0 

TA4 263 Linear 
4F Amplifier 18/0 

TAA320 Most LF 
Preamplifier 15/6 

SPEAKERS (3 ohm) 
10' x 6' 87/6. 
9' x 4' 8816, 
8' x 6' 18/8, 
7' x 4' 15/6, 
6' x 8' 18/6, 
3' 9/6, 6' 14/0, 
8.87/6, 12' 89/0. 

Pool and Packing 1/6 

BEND 6d. STAMP FOR 
CATALOGUE 
P.P. for Components 
1/6 per order 

THYRISTORS 
1 AMP: 60V 6/ -, 100V 6/6, 200V 7/ -, 400V 9 /6. 
3 AMP: 60V 8 / -, 100V 7/6, 200V 8 / -, 400V 101 , 
ZENERB. 1} WATT 3.7 -83V 4/6 

400m/w 20-38V 6/- 

INTEGRATED CIRCUITS- R.C.A. 
CA3006 30/ -, CÁ8011 90/ -, CA8012 86/ -, 
CA3013 80/ -, CA3014 80/ -, CA3018 255/ -, 
CA3019 25/ -. CA8020 27/8, C4.9021 42/8, 
CA3022 86/ -. CA8023 82/6, CA3026 87/8, 
CA8028A 861 -, CA3028B 85/ -, CA3086 86/ -, 
CA8086 80 / -. 
FAIRCHILD 
1300. 914 11 / -, L023 14/- 
DATA SHEETS FOR RCA DEVICES 2/- per 111,x- 

Presets std., horis. or vert. 
Potentiometers, Log /Lin 
MFD V6 Prie MPD V Price 

40 1/8 26 26 1/8 
18 1/6 26 50 1/6 

860 8/0 32 16 1/6 
5 16 1/9 32 450 1/6 

16 1/6 40 6.4 1/6 
40 4/9 40 16 1/8 

380 2/8 60 12 1/8 
16 1/6 60 25 1/6 

-4 
18 1/6 64 25 1/6 
40 1/6 80 8.4 1/8 

460 3/- 80 16 1/6 
1 16 1/6 100 8.4 1/6 
1 26 1/6 100 12 1/6 
1 b 26 1/9 100 25 1/6 
1 18 1/6 100 60 2/6 
26 6.4 1/6 126 4 1/6 

1/6 
8/8 each 

MFD V Price 
200 8.4 1/9 
200 16 2/- 
260 26 2/9 
260 60 8/9 
820 10 1/6 
400 

16 2/9 
600 25 8/8 
600 60 4/9 
640 16 8/6 

1000 12 3/8 
1000 16 4/- 
1000 26 5/- 
1000 60 7/6 
2000 25 8/6 
2000 60 12 /6 
2600 26 9/6 
6000 25 12/6 

VEROBOARD 
s}' x 24' 3/6 
3}' x 31' 4/8 
Cutter 9/- 
91' x 6' 5/6 
17' x 85' 16/- 
6' x 24' 4/8 

R2BI8TORS 
} watt 10 %, 4d. 
} watt 5%, 6d. 
} and 1 watt, 64. 
3 watt, 6 %, 1/6 
6 watt 8/- 
I watt Metal Oxide, 1/9 

A. MARSHALL & SON 
28 CRICKLEWOOD BROADWAY, LONDON N.W.2 

01 -452 0161/2/3 CALLERS WELCOME 

450 

ORGAN TRANSISTORS 
ZTX300 1/11 ZT1613 71/ ZT3065 80/6 ZR12 1619 ACY21 

514 ZTX302 3/- ZT1700 121 ffit54 27/8 Z8170 1//U Á0Y8 41- 
ZT44 12/9 ZT1701 22/ 1ä756 84/91 OC28 19/- OAZ20318/- 

Mullard LA 2300 9/5d. 
All above transistors direct from manufacturer. 

Unmarked silicon planar transistors suitable for use in 
divider circuits: 1/6 each or £5 per 100. 

LIGHT SENSITIVE DEVICES 
GIANT -SIZE SELENIUM SOLAR CELLS - PRO- 
DUCE UP TO 6mA FROM DAYLIGHT! 67mm 
diameter, 10 /- each. 50mm x 37mm. 2 for 10 / -. 
Transistors similar to OCP 71, 2/- each. 
ORP 12 CADMIUM SULPHIDE LIGHT SENSITIVE 
RESISTORS 9 / -each. Light sensitive diodes, 10/- per doz. 

WIRE -WOUND RESISTORS 
Mains dropper type. Up to 30 watts. Some multi- tapped. 
Fraction of normal price! 10 /- per dozen. 

MULLARD POLYESTER CAPACITORS FAR BE- 
LOW COST PRICE! O.00htF 400V 3d., 0.00151AF 
400V 3d., 0.0018µF 400V 3d., 0.00224.LF 400V 3d., 
0.01µF 400V 3d., 0.15µF 160V 6d., 0.22µF 160V 6d., 
0.27µF 160V 6d., lo.F 125V 1 / -. 

RECORD PLAYER CARTRIDGES. COMPLETE 
WITH NEEDLES. GP67/2 Mono 15/ -, GP91/3 
Compatible £1, GP93 /1 Crystal Stereo 25/ -, GP94/1 
Ceramic 30/ , 
TRANSISTORISED SIGNAL INJECTOR KIT 10 /- 
SIGNAL TRACER KIT 10 / -. CAR REV. COUNTER 
KIT 10 / -. 

VEROBOARD 
24 X 1' 0.15 matrix 1/3 5 x 31' 0.15 matrix 5/8 31 x 31' 0.1 matrix 4/ 
31 x 24' 0.15 matrix 3/3 17 X 24' 0.15 matrix 11/- 5 x 25' 0.1 matrix 4/7 
31 X 31' 0.15 matrix 8 /11 17 x 31' 0.15 matrix 14/8 5 z 3Y 0.1 matrix 5/8 
5 x 21' 0.15 matrix 3/11 31 z 24' 0-1 matrix 4/8 
Spot Face Cutter 7/8. Pin Insert Tool 9/8. Terminal Pins 3/8 for 36. 
Special Offert Spot Face Cutter and 5 21 x 1' boards 9/9 only 

PAPER CONDENSERS 
Mixed bags 0.004.F to 5µF, 12/6 per 100. 

SILVER -MICA 
Ceramic, Polystyrene Condensers. Well assorted. Mixed 
types and values, 10/- per 100. 

RESISTORS 
Mixed types and values, } to 1 watt, 6/6 per 100, 55/- 
per 1,000. Wire -wound resistors, 1 watt to 10 watts. 
Mixed values. 20 for 10 / -. 

TRANSISTORS 
Mixed, unmarked, mainly O.K. 7/6 for 50. 

12 VOLT TRANSISTORISED FLUORESCENT 
LIGHTS. HALF NORMAL PRICE 

8 Watt 12in. tube. Reflector type £2.19.6. 15 watt 18in. 
Batten type £3.19.6. 
IDEAL FOR CAMPING OR CARAVAN HOLIDAYS ! 

A BRIGHT LIGHT FOR VERY LITTLE CURRENT! 

ELECTROLYTIC CONDENSERS 
0-25µF 3 volt 49F 4 volt 1011F 26 volt 84µF 9 volt 
14F 8 volt 414F 12 volt 201./.F 8 volt 100µF 9 volt 
114F 20 volt 49F 25 volt 25µF 6 volt 3209F 4 volt 
126µF 16 volt 5µF 6 volt 25µF 12 volt 324µF 10 volt 
29F 3 volt 6µF 6 volt 250.F 25 volt 40014F 6.4 volt 
2µF 350 volt 8µF 3 volt 30µF 8 volt All at 1/- each. 
2.6 F 16 volt 8µF 12 volt 30µF 10 volt 20 assorted 
3µF 25 volt 8µF 50 volt 50µF 8 volt (our selection) 3-20 84 volt 10µF 6 volt 64µF 2.5 volt 10/- 

Orders by post to: 

G. F. MILWARD 
Drayton Bassett, Near Tamworth, 

Staffs 
Please include suitable amount to cover post and packing. 
Minimum order 10 / -. Stamped addressed envelope 
must accompany any enquiries. 
For customers in Birmingham area goods may be 
obtained from Rock Exchanges, 231 Alum Rock Road, 
Birmingham 8. 
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r'/ 

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

SAVBIT ALLOY 
ALSO REDUCES 
COPPER BIT WEAR. 
Ecomically packed for 

general electrical 
and electronic 
soldering. 90 ft. 
18 gauge on 
plastic reel. 
Recommended 
retail price 15/- 

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

content, low 
melting point, 
60/40 alloy, 202 ft. 
22 gauge on 
plastic reel. 
Recommended 
retail price 15/- 

A RANGE OF 
SOLDERS IN HANDY 
DISPENSERS. 

REF. ALLOY SWG 

4A 80/40 18 2/5e 
Size 5 
(III- 

ustra- 
ted) 

Saubit 18 2/8* 

15 80/40 22 3/.* 
Recommended Price 

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

adjustable for all 
standard 
diameters. Plastic 
covered handles 
can also be used 
as wire cutter. 
Recommended 
retail price 8/6 

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

Thinking of High Fidelity -first read Goodmans 28 page High Fidelity 
Manual. It contains interesting articles on Stereo; an Introduction to High 
Fidelity; Stage -built systems; as well as full details of Goodmans High 
Fidelity audio products. 

Send for your free copy 
Please send me a free copy of Goodmans Manual 

Name 
Address 

G 

PW10 
Goodmans Loudspeakers Limited 

Axiom Works, Wembley, Middlesex. Tel: 01 -902 1200 

There is scope, 
variety and 
responsibility as a 

Radio 
TECHNICIAN 
in Air Traffic Control 
Join the National Air Traffic Control Service, 
a Department of the Board of Trade, as a 
Radio Technician and you have the prospect 
of a steadily developing career in a 
demanding and ever -expanding field. 

Entrance qualifications: you should be 
19 or over, with practical experience in at least one 
of the main branches of telecommunications. 

Once appointed and given familiarisation 
training, you will be doing varied ánd vital work 
on some of the world's most advanced equipment 
including computers, radar and data extraction, 
automatic landing systems and closed- circuit 
television. Work is based on Civil Airports such as 
Heathrow, Gatwick and Stansted, Air Traffic 
Control Centres, Radar Stations and other 
specialist establishments. 

Starting salary is £915 (at 19) to £1;189 (at 25 
or over): scale maximum £1,372 (higher rates at 
Heathrow), and some posts attract shift -duty 
payments. From January 1970 these rates will be 
increased to £985, £1,295, £1,500 respectively. 
Every opportunity and assistance is given to study 
for higher qualifications. The annual leave 
allowance is good and there is a non -contributory 
pension scheme for established staff. i NNN 

Send this coupon for full details and application form: 
To: A. J. Edwards, C.Eng., M.I.E.E., M.I.E.R.E. 
Room 705, The Adelphi, John Adam Street, 
London, WC2 marking your envelope 'Recruitment'. 

NATCSNational Air Traffic Control Service 

451 

Name 

Address 

1 

PW /A2 
Not applicable to residents outside the United Kingdom 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is l /8d. per word (minimum order 20! -), box number 1 /6d. 

extra. Semi -displayed setting £5 2s. Od. per single column inch. All cheques, postal orders, etc., to be 

made payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should 
always be sent registered post. Advertisements, together with remittance, should be sent to the Classified 

Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon 
Street, London, E.C.4 for insertion in the next available issue. 

FOR SALE 

EDDYSTONE 870A Receiver used only 
approximately 50 hours. Completely checked 
by makers before being advertised. f18. o.n.o. 
Korn, 15 Avenue Road, Dorridge, Warks. 

SEEN MY CAT? Tools, Rod, Bar and Tube, 
Small Screws, mechanical and electrical gear. 
21- years' trading £6,000 in vouchers given away. 
Free Cat- of 5,000 items. S.A.E. to: K.R. 
WHISTON, Dept. VCW, New Mills, Stock- 
port. 

YU K AW so G6glnESSIOwAt rot 

SELF-SP% ( u1 NnEROSxwnv- 

'eftlie7e airdrying GREYHAMMER 

Ave OR BLACK 
WRINKLE 

w (CRACKLE)Piiiches 
Yukon Anneal eprayklt contains 16 on. en 
quality durable nay instant spray. No wove baking 
required. Hammer. avallat4e in grey, blue. gold. 
bronze. Modern Eggshell Black Wrinkle (Crackle) 

all at 15.11 et our counter or 16111. carriage paid. 
per puehbutton calf -spray nn. Alm Durable. near 
and weer resistant Slack Matt finish (I1 oce. a.lf- 
pn// c n ,1,1 I l /II ,.,,,.g paid. 

WECo trOFFER: Ion plus optional tnmleriage 
merp-o, trigger hases (sera. s /.) for 18/11, carriage 

Cook. of IS 
quality) 

Plain begun one an 
(Motor ber qu.lky) .I,o available Please enclose cheque 

croes.d P.O. for total amount direct to: 
107 6 E ROAD,. 

Dept iUKAN , 
noel, many Government Departments. Municipal 

Autkontln.Institute, Leading Industrial 
Organisations-we dn supply you too. 

day away. wed Thursday afternoons. 

01kw ruAon AI, 
Dry,ng 6rnwls, 
( 6oss.ot 4111 
. .p.m. 

mded.: 

í.orlacae..e 
Mttall ,cs.Grey, 
alw,Aron,. 

ed Gold . 
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MORSE 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, e.t.d. 01 -660 2896 
end 84. stamp for explanatory booklet to: 

GSCHS (BOX 11), 40 GREEN LANE, PURLEY, SURREY 

AMIOD 12 kc /s Mobile Radio telephone for 
sale, slightly damaged by water. £15 o.n.o. 
Apply: A. J. Nicol, Estate Office, Ramsey, 
Huntingdon. 

ELECTRICAL 

BEST EVER 200/240 VOLT "MAINS" 
SUPPLY FROM 12 VOLT CAR BATTERY 
Exclusive World Scoop Purchase. The fabulous 
Mk. 213 American Heavy Duty Dynamotor Unit with 
a Massive 220 watt output and giving the most 
Brilliant 200/240 volt performance of all time. 
Marvellous for Television, Drills, Power Tool. 
Males Lighting, AC Fluorescent Lighting and all 
200/240 volt Universal AC /DC mains equipment. 
Made at tremendous cost for U.S.A. (tovt. by 
Delco -Remy. This magnificent machine is unobtain- 
able elsewhere. 
Brand New and Fully Tested, only 14.19.6, plus 
10/6 postage. C.O.D. with pleasure. Money back If not 
delighted. Please send s.a.e. for interesting illus. 
details. 
Dept. PW STANFORD ELECTRONICS, Rear Derby 
Road, North Promenade, Blackpool, Lancashire. 
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EDUCATIONAL 

R A D I O A N D T E L E V I S I O N S E R V I C I N G 

RADAR THEORY AND MAINTENANCE 
TELECOMMUNICATIONS 
This private College provides efficient theoretical and practical training in 

the above subjects. One -year day courses are available for beginners and 

shortened courses for men who have had previous training. 

Write for details to: 
The Secretary, London Electronics College, 20 Penywern Road, 
Earls Court, London, S.W.5. Tel. 01- 373 -8721 

BECOME "Technically qualified" in your 
spare time, guaranteed diploma and exam. 
home -study courses in radio, TV servicing and 
maintenance. T.T.E.B., City and Guilds, etc.: 
highly informative 120 -page Guide -free. 
CHAMBERS COLLEGE (Dept. 857K), 148 
Holborn, London, E.C.I. 

CITY & GUILDS (electrical, etc.) on "Satis- 
faction or Refund of Fee" terms. Thousands of 
passes. For details of modern courses in all 
branches of electrical engineering, electronics, 
radio, TV., automation, etc., send for 132 -page 
Handbook -FREE. B.I -E -T. (Dept. 168K), 
Aldermaston Court, Aldermaston, Berks. 

RADIO OFFICERS see the world! Sea -going 
and shore appointments. Trainee vacancies in 
September and January. Grants available. Day 
and Boarding students. Stamp for prospectus 
Wireless College, Colwyn Bay. 

BOOKS & PUBLICATIONS 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. .. U6 pIP 84. 
1155 net Circuit and Notes .. , , 616 pip ed. 

H.R.O. Technical Instructions .. 516 p/p 6d. 

38 net Technical Instructions .. S/6 pip 6d. 
48 set Working Instructions .. .. 5/6 p/p 6d. 
88 set Technical Instructions .. 7/- p/p 6d. 
BC.221 Circuit and Notes .. 5/6 p/p 6d. 
Wavemeter Class D Tech. Instr, .. 6/6 p/p 6d. 
18 set Circuit and Notes .. 5/6 p/p 6d. 
BC.1000 (31 set) Circuit and Notes .. S/6 p/p 6d. 
CR.100 /B.28 Circuit and Notes .. 10 /- pip 9d. 
R,107 Circuit and Notes .. .. 71- p/p 6d. 
AR.88D Instruction Manuel .. , . 15/- p/p 6d. 
62 set Circuit and Notes .. 6/6 p/p 6d. 
Circuit Diagram 5/ each post free, R- 1116/A, 
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134, 
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.348 
(E.M.P.), BC.624, 22 set. 
62 set Sender and Receiver circuits 7/6 post free 

Resistor colour code indicator 2/6 p/p 6d. 

S.A.E. with all enquiries please. 

P-,ctage rates apply to U.K. only. 

Mail order only to: 

INSTRUCTIONAL HANDBOOK 
SUPPLIES 

DEPT. PW, TALBOT HOUSE, 

28 TALBOT GARDENS, LEEDS 8 

BOOKS & PUBLICATIONS 
(continued) 

SURPLUS RADIO 
EQUIPMENT HANDBOOK 

Over 120 pages of data including circuits /operating 
for 40+ types; many useful mode. and valve 
transistor equivalents list. A muet for all using 
ex- Government sets. Only 30/- including p. A p. 
from: (Mall Order Only) 

SYMBOL BOOKS (Dept. 3) 
210 EASTERLY ROAD, LEEDS LS8 SEE 

SERVICE SHEETS 

SERVICE SHEETS. RADIO, TV. 5,000 
Models. List 1/6. S.A.E. Enquiries. TELRAY, 
11 Maudland Bank, Preston, Lancs. 

RADIO, TELEVISION over 3,000 models. 
JOHN GILBERTTELEVISION, lb Shepherds 
Bush Rd., London W.6. SHE 8441. 

SERVICE SHEETS (1925 -1969) for TELE- 
VISIONS, RADIOS, TRANSISTORS, TAPE 
RECORDERS, RECORD PLAYERS, etc., 
by return post, with free fault- finding guide. 
Prices from I ( -. Over 8,000 models available. 
Please send S.A.E. with all orders/enquiries. 
HAMILTON RADIO, 54 London Road, 
Bexhill, Sussex. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 

STEREOGRAMS, RADIOGRAMS 
CAR RADIOS) 

Only 5/- each, plus large S.A.E. 

(Uncrossed P.O.'s please, returned if 
service sheets not available.) 

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. 

Mail order only. 

'1 
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SERVICE SHEETS 
(continued) 

SERVICE SHEETS (75,000) 5/- each: please 
add loose 4d. stamp: callers welcome; always 
open. THOMAS BOWER, 5 South Street, 
Oakenshaw, Bradford. 

AERIALS 

BAKER and BAINES 
FOR TELEVISION and LOFT AERIALS 

Examples of prices: FM dipole 21/ -, H 38/ -. BBC 
dipole 30/ -, X 38/ -, H 42/- 3 ele 89/ -, ITA 3 ele 26/ -, 
5 ele 34/ -, 8 ele 47/6, 11 ele 57/6, double 8 112/ -, 
double 11 140 / -, combined BBC /ITA 1 + 545/ -, H-f 5 

69/ -, X+ 5 75/ -, BBC214 ale 37/ -, 18 ele 54/ -, 22 ele 631 -, 
double 22 142/ -. Loft special BBC /ITA 1 +5 complete 
with pole and brackets 37/ -. Prices Include clamps and 
P.P. CWO, state channels please. 
11 DALE CRESCENT. TUPTON, CHESTERFIELD 

SITUATIONS VACANT 

RADIO TECHNICIANS 

A number of suitably qualified candidates 
are required for unestablished posts, leading 
to permanent and pensionable employment 
(in Cheltenham and other parts of the UK, 
including London). There are also oppor- 
tunities for service abroad. 

Applicants must be 19 or over and be 
familiar with the use of Test Gear, and 
have had practical Radio /Electronic 
workshop experience. Preference will be 
given to such candidates who can also offer 
"O" Level GCE passes in English Lan- 
guage, Maths and/or Physics, or hold the 
City and Guilds Telecommunications 
Technician Intermediate Certificate or 
equivalent technical qualifications. A 
knowledge of Electro- mechanical equipment 
will be an advantage. 

Salary. Scale is from £915 at 19 to £1,189 
at 26 (highest pay on entry) rising to £1,374. 
(These scales are being further increased at 
1.1.70.) Posts are unestablished, but oppor- 
tunities exist for establishment and also 
advancement to higher grades up to 
£2,145 with a few posts carrying still 
higher salaries. 

Annual Leave allowance of 3 weeks 
3 days rising to 4 weeks 2 days. Normal 
Civil Service sick leave regulations apply. 

Application forms available from: 
RECRUITMENT OFFICER (RT37/54) 

GOVERNMENT COMMUNICATIONS 
HEADQUARTERS, 
OAKLEY, PRIORS ROAD, 
CHELTENHAM, GLOS. GL52 5AJ 

TV and Radio, A.M.I.E.R.E., City & Guilds, 
R.T.E.B. Certa., etc. on 'Satisfaction or Refund 
of Fee' terms. Thousands of passes. For full 
details of exams and home training Courses 
(including practical equipment) in all branches 
of Radio, TV, Electronics, etc. write for 132- 
page Handbook -FREE. Please state subject. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Dept. 137K), Aldermaston 
Court, Aldermaston, Berks. 

ENGINEERS. A TECHNICAL CERTIFI- 
CATE or qualification will bring you security 
and much better pay. Elem. and adv. private 
postal courses for C.Eng., A.M.I.E.R.E., 
A.M.S.E. (Mech. & Elec.), City & Guilds, 
A.M.I.M.I., A.I.O.B., and G.C.E. Exams. 
Diploma courses in all branches of Engineering 
-Mech., Elec., Auto., Electronics, Radio, 
Computers, Draughts., Building, etc. For full 
details write for FREE 132 page guide: 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, (Dept. 169K), Aldermaston 
Court, Aldermaston, Berks. 

TV SERVICE ENGINEER & Trainee for 
London retail business of the highest standing: 
estd. over 40 years: good position & prospects 
for suitable applicants. State age & detail of 
experience. Box 91. 

MISCELLANEOUS 

ETCHED PRINTED CIRCUIT BOARD 
KITS. Full instructions 19/6 C.W.O. 'Circui- 
tetch', 12 Cambridge Road, St. Albans, Herts. 

BUILD IT in a DEWBOX quality cabinet. 
tin. x 2 }in. x any length. D.E.W. Ltd., Ring- 
wood Road, FERNDOWN, Dorset. S.A.E. for 
leaflet. Write now -Right now. 

UFO DETECTOR CIRCUITS, data. 10s. 
(refundable). Paraphysical Laboratory (UFO 
Observatory), Downton, Wilts. 

-5% RESISTORS 3d EACH - 
High stability, Carbon Film, 3 Watt. 10, 11, 12, 
13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47' 
51, 56, 62, 68, 75, 82, 91f) ... etc. to 1Mí1. 

PRINTED CIRCUIT KITS ONLY 17/0 
TRANSISTORS 2N37110A 1/s EACH 

Hfe 20-60, Vice 30, 200mW, 200 Mc /a. Brand new, 
fully guaranteed. P. 6 P. 1/ -. 

J. M. KING 
14 Acton Street, London, W.C.1 

6 OR 12 VOLT 
FLUORESCENT LIGHTS 

12 ins. 8 Watt tube ample light for caravan, 
tent etc. Fully transistorised, low battery drain. 
Unbeatable at £2.19.6 
or in kit form 50/_ 
SALOP ELECTRONICS 
23 Wyle Cop, Shrewsbury. S.A.E. for lists. 

post paid. 

MISCELLANEOUS 
(continued) 

THE NEW 
ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an electric 
organ? Constructional data available- 
full circuits. drawings and notes! It bas 
5 octaves, 2 manuals and pedals with 24 stops-uses 41 valves. With Its variable 
attack you can play Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, Darlington. Durham. Send 4d. stamp. 

YOUR RADIO KITS assembled for you 
cheaply. Professional Job. All Types Audio, 
Receivers, Transmitters, Radio Control etc. 
Box No. 92. 

YOUR TRANSISTORS TESTED. 1/- each, 
C.W.O. To: J. A. Kinder, 6 Hooker Road, 
Heartsease, Norwich, Nor. 25R. 

YOUR CALL SIGN ENGRAVED. White 
Letters Black Plate 6 x I }in. 5/6. 2 x lin. Badge 
Pin, 4/ -. Post Free. C.W.O. Workshops for 
Disabled, Northern Road, Cosham, Ports- 
mouth. P06 3EP. 

MUSICAL MIRACLES. Send S.A.E. for 
details of Rhythm Modules, versatile bass - 
pedal unit, self- contained with unique effects, 
kits for waa -waa pedals. Also new 

S meters, 25/- post paid. HURRY. D.E.W.Lttd., 
254 Ringwood Road, Ferndown, Dorset. 

METAL WORK 

METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHILPOTTS 
METAL WORKS LTD., Chapman Street, 
Loughborough. 

SITUATIONS VACANT (continued) 

TECHNICAL TRAINING by 
IN RADIO, TELEVISION AND 
ELECTRONIC ENGINEERING 

I CS 
First -class opportunities in Radio and Electronics await the I C S trained man. 
Let I C S train YOU for a well -paid post in this expanding field. 
I C S courses offer the keen, ambitious man the opportunity to acquire, quickly and 
easily, the specialized training so essential to success. Diploma courses in Radio/ 
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for: 

C. & G. TELECOMMUNICATION TECHNICIANS' CERTS. 
C. & G. ELECTRONIC SERVICING. 
R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. 
RADIO AMATEURS' EXAMINATION 
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY. 

Examination Students Coached until Successful. 
NEW SELF -BUILD RADIO AND ELECTRONIC COURSES 
Build your own 5 -valve receiver, transistor portable, signal generator, muitimeter and 
valve volt meter -all under expert guidance. 
POST THIS COUPON TODAY and find out how I C S can help YOU in your 
career. Full details of I C S courses in Radio. Television and Electronics will be 
sent to you by return mail. 

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES 

INTERNATIONAL 

CORRESPONDENCE 

SCHOOLS 

A WHOLE WORLD 
OF KNOWLEDGE 

AWAITS YOU! L. 

International Correslondence Schools 
(Dept. 173) lntertext House, Stewarts Road, 

London, S.W.8. 

NAME 
Block Capitals Please 

ADDRESS 

10100 

IJ 
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WANTED 

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, 
Wolverhampton. 

WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 
Alfreton Road, Nottingham. 

WANTED NEW VALVES, televisions, radio- 
grams, transistors, etc. STAN WILLETTS, 
37 High Street, West Bromwich, Staffs. Tel.: 
WES 0186. 

WANTED: New valves, transistors etc.; state 
prices. E.A.V. Factors, 202 Mansfield Road, 
Nottingham. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

AVO METERS, MODELS 8 & 9, ANY 
QUANTITY, ANY CONDITION, ALSO 
WEE MEGGERS. SEND FOR PACKING 
INSTRUCTIONS. HUGGETT'S LTD., 
2/4 PAWSONS ROAD, W. CROYDON. 

RECEIVERS & COMPONENTS 

150 NEW ASSORTED Capacitors, Resistors, 
Silvered Mica, Ceramic, etc. Carbon, Hystab, 
Vitreous, } -20 watt, 12/6 Post Free. WHITSAM 
ELECTRICAL, 33 Drayton Green Road, 
West Ealing, W.13. 

HI -FI loudspeaker systems for the home 
constructor, cabinet kits, the new range of 
Peerless speakers, speaker kit systems and 
cross -over networks. BAF wadding, speaker 
fabric (samples on request) and all other 
necessary components. Send 5d in stamps to: 
AUDIOSCAN. Dept. PW, 4 Princes Square, 
Harrogate, Yorks. 

COMPLETE RANGE of Amateur, Aircraft, 
Communications receivers. Chassis, panels, 
meters, cabinets, microphones, etc. Stephens - 
James Ltd., 70 Priory Road, Liverpool 4. 
Tel. 051- 263 -7829. 

SILICON PLANAR TRANSISTORS. 100% 
tested and full data supplied with orders. NPN 
types for organ projects, 25 for £1. PNP types 
similar to 2N3702 and germanium similar to 
ACY22, 50 for LI. Post free. WESTEK, P.O. 
Box 7, Rickmansworth, Herts. 

FET HI-FI PRE -AMP MODULE 
Latest low -noise FET in special circuit. 
Matches ANY ceramic /Xtal PU, Xtal mike, 
valve pre -amp, FM tuner, etc. DIRECTLY 
into ANY transistor power amp. Input 
impedance 2 Meg. Dist. <02 %. 25 Hz- 
200 kHz ± I dB. Power 6-15 volts. 

With full instructions ONLY 25/ -, post free 
(Stereo pair 45/ -). Mail order only, c.w.o. 

W. T. MORRIS 
1 Birch Drive, Shawbury, Shrewsbury. 

NEW VHF KIT 
Receives Television Sound, Ambulances, Aircraft, Radio 2, 
3 and 4 on VHF etc. 

This novel little set will give you endless hours of pleasure 
and eau be built in one evening. The Kit comes with easy 
to follow instructions and circuit. Powered by 9v Battery. 
Complete with built in Jack Plug Socket for use with 
Earphones or Amplifier. 

ONLY 57/ -. P. & P. FREE U.H. ONLY 

Postal Orders, Cheques to 
Dept. P.W.2 

Galleon Trading Co., 298A Lodge lane, Rumford, Essex. 
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RECEIVERS & COMPONENTS 
(continued) 

WE ARE BREAKING UP 

COMPUTERS 
EX COMPUTER PRINTED CIRCUIT 
PANELS 2in.x 41e. packed with semiconductors 
and top quality resistors, capacitors, diodes, etc. 
Our price, 10 boards, 101 -, P. 6 P. 2/-. With a 

guaranteed minimum of 35 transistors. 

SPECIAL BARGAIN PACK. 25 boards for Et. 
P. 6 P.3/6. With a guaranteed minimum el 85 tran- 
sistors. 100 boards N / -. P. 6 P. 7/6. With a guar- 
anteed minimum of 350 transistors. 

GIANT PANELS. 5}x 41n., min. 20 translators, 
9x 56µH Inductors, resistors, diodes etc. 3 for LI. 
P. 6 P. 21 

PANELS with 2 power transistors slm. to 0C28 
on each board + components. 2 boards (4 X OC28) 
101 -. P. 6 P. 2/ -. 

TRIM POTS. On 2x 410. boards + Te caps and 
other components. 100t), 500G 15K., 20K. State 
requirements. 5 boards 10 / -. P. 6 P. 2/ -. 

NPN GERMANIUM TOS I WATT POWER 
TRANSISTORS. On small heat sink, on 2x 4in. 
panel. 5 for 10/ -. P. & P. 2 /-. 

POWER TRANSISTORS. Sim. to 2N174 ex eqt. 
On Finned Heat Sink (10D). 4 for £I. P. á P. 5 / , 
ORGAN BUILDERS' SPECIAL 300 TOIS 
TRANSISTORS +200 SI DIODE GATES on 
panels. £4. P. 6 P. 8 / -. 

DIODES. Ex egpt., Silicon. 150 PIV, 10 amp. 
4 for 10/ -. 150 PIV. 20 amp. 4 for LI. Post tree. 

OVERLOAD CUT OUTS. Panel mounting in the 
following values ... 5/- each. 2, 3, 4, 10 amp. 
P. & P. 1/ -. 

MINIATURE GLASS NEONS, 1210 doz. P.6 P. 
II -. 

PAPST FANS. Powerful Extractor /Blower fans. 
230/250V .100 c.f. m., 2,800 r.p. m. 35/ -. P. & P. 5/8 ea. 

MICRO SWITCHES, miniature button type. 10/- 
doz. P. 6 P. 1/8. 

TOGGLE SWITCHES LONG ARM ex egpt. 
SPST 13/0 doz., DPST 15/. doz., DPDT 22/0 doz. 
P. á P. all types 2/- doz. 

NEW SPRAGUE 0ß2µF 250V. small capacitors. 
5/- doz. P. 6 P. 1/ -. 

NEW SPRAGUE ELECTROLYTICS,4 LF 150V. 
5/- doz. P. 6 P. 1 / -. 

LARGE CAPACITY ELECTROLYTICS 
21n. diem. Screw terminals. 

All at 7/6 Post free. 
4,000mF 72V d.c. wkg. 
10,000mF 25V d.c. wkg. 
25,000mF 12V d.c. wkg. 

KEYTRONICS 52 Earls Court Road, 

London, W.S. Mail order only 

QUALITY NEW VALVES 
Guaranteed six months 

DY88 618 
EABC80 6/8 
EB91 8/- 
EBF89 6/8 
ECC82 6/- 
ECC83 6/8 
ECC85 616 
ECH81 6/6 
ECL80 7/- 
ECL82 III 
ECL88 8/8 

EF80 
EF85 
EF88 
EF188 
EF184 
EL84 
EY86 
EZBO 
Ez81 
PC86 
PC89 

4/9 
5/6 
6/8 
5/9 
8/8 
4/9 
6/9 
4/6 
4/9 

10/8 
10/0 

PC97 
POC84 
PCC89 
PCF80 
PCF801 
PCF802 
PCF805 
PCL82 
PCL83 
PCL84 
PCL85 

8/- 
7/- 
9/0 
813 
7/8 
9/6 
9/- 
7/3 

10/- 
7/6 
8/6 

PCL88 
PL38 
PL81 
P1.504 
PY81 
PY800 
PY801 
irCHel 
UCL82 
U7.84 
UY85 

8/0 
10/- 
9/- 

1416 
6/6 
71- 
7/- 
7/8 
7/6 
6/9 
6I9 

SEMICONDUCTORS 
A0307 4l- AF114 4/- BC108 2/6 0C44 2/6 
AC128 2/6 AP117 a/8 BC109 8/1 0071 9/- 
Ac178 6/- AF279 9/- BY100 8/6 2N3819 8/8 
AD149 7/- BC107 0C35 6/- 2376245 S/lo 
Poet paid 10 /- and over, under add 8d. Orders 62 and over 
less 6 %. Full price liete valves, transistore, components on 
request. 

J. R. HARTLEY 
78H, High Street, Bridgnorth, Shropshire. 

EMSAC BASIC ANTENNA SYSTEMS. 
Please send SAE for comprehensive details of 
Antennas and Transmatches for Receiving and 
Transmitting. Electronic & Mechanical Sub - 
Assembly Co. Ltd. Highfield House, West 
Kingsdown, Kent. 

RECEIVERS & COMPONENTS 
(continued) 

Video Line Amplifiers 
These units contain the following useful 
parts, Mains trans Pria 230v Sec 250-0-250 
at 80 Ma 6.3v 3a and 6.3v la, smoothing 
choke, valves .EZ80 and ECF80x2, Fuses, 
Toggle swt, Coax Sks complete on chassis 
size 8x5x2in. Good condition 32/8 plus 6/6 
carr. 

Lesdex Switches 
Coil 1k ohm, 3 pole 11 way 3 bank with 
motoring contact, new ex equip 7/6 plus 2/6 
post. 

Uni Selectors 
Coil 14 ohm will work on 12v, 17 way 8 bank 
4 pole alternate wipe. New ex equip. 17/6 
plus 2/6 post. 

High Grade Electrolytic Conds. 
Made by Siemens fully isolated cases suitable 
for series connection, 1000µf 35v, 5000 
110v 100µf 250v, 50µf 350v, 250 350v, 
160 550v all at 2/6 each plus 1/- postage, 5 
or more post paid. 

Coax Plug and Socket 
Standard T.V. type coax plug with socket 
all metal plug, these are ex equip in clean 
condition. 6 pairs for 6/- post paid. 

Silicon Diodes 
Rated 800 P.I.V. at 500 mA made by Siemens 
these are ex equipment. 12 for 6/- post paid. 

Mains Transformers 
These are all 220v Pria voltages given are 
for 240v mains. H.T. Sec 0- 420 -450 -480 at 
250 mA and 0- 375 -400 -425 at 250 mA C 

Core trans will give 900v at 250 mA 35/- plus 
6/- carr. 
L.T. Sec 0- 1- 22- 23 -24v at 2 amps, 20v 2a, 
6-5v 5a, 6.5v 1 a, 20v 250 mA open type 22/6 
plus 6/- carr. 
Heater Sec 6.5v at 3a, 6.5v at 1 a twice 20v 
250 mA 3 times open type 12/8 plus 6/- carr. 
Med H.T. Sec 0- 70- 75- 80-85v at 20 mA 
small open type 7/8 plus 3/6 post. The above 
trans are all ex equip in good condition and 
good quality. 

Blower Units 
These are a twin outlet blower unit mounted 
in a 19in. Rack cabinet, Motor 115v 50c /s 
4a 2.700 R.P.M. 2 phase type with con- 
denser blower size each end Inlet 5in. Dia 
Outlet 3i x 3 }in. overall size 121 x Sin. Dia 
top class unit made for U.S.A.F. £2 10s plus 
10/- carr. 

A. H. SUPPLIES 
57 Main Road, Darnall, Sheffield S9 5HL 

S.A.E. for lists. 
Open to callers Mon, Wed, Fri and Sat. 

VALVE BARGAINS 
Any 5-9/ -, 10 -14/ -, 100 £5.10.0. 
From the list below :- 
ECC82, ECC83, ECL80, EF80, EF85, EY86, 
PCC84, PCF80, PCL82, PCL83, PL36, PL81, 
PL82, PL83, PY33, PY81, PY82, 30F5, 6 -30L2, 
30FL1, ALL VALVES SET TESTED. P & P 1 /- 

Velco Electronics, 62 Bridge Street, Ramabottom, 
Bury, Lancs. 

INTEGRATED CIRCUITS at lowest price GE 
Type PÁ234 I Watt Audio Amplifier 17/6d. 
each inc. data. Newest GE Silicon NPN plana 
transistor 2N5172. Epoxy for economy Pas - 
sivated for reliability. 25 volt 200 mW hfe 100 
min. 1/9d. each. C.W.O. P. & P. 1 /-d. per 
order. JEFF ELECTRONICS, 12 York Drive, 
Grappenhall, Warrington, Lanes. Mail Order 
Only. 

PACKS of mixed 4BA and 6BA plated screws 
and nuts. Min. quantity of 150 items per pack. 
10 /- per pack incl. postage. For specific require- 
ments send SAE. WESTEK, P.O. Box 7, 
Rickmansworth, Herts. 
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RECEIVERS & COMPONENTS 
(continued) 

RECEIVER PANELS MW /LW. Size 8xSin. Six 
transistors, 0C44, 0046 (2 off), 0081D, 0081 (2 off), 
{ watt output, contains all resistors, capacitors, I.F. 
transformers, oec. coil and tranistore but Will require 
ferrite aerial, tuning capacitor, wavechange switch, 
and volume control, supplied with connecting data, 
as brand new, made by famous British manu- 
facturer, ONLY 82/6 poet paid. 
TUNING CAPACITORS (Brand new and boxed). 
345pF + 165pF with two 20pF sections for F.M. 
tuner, sloe 24 x 2 x If in. ONLY 4/8 each or 8/- 
for two. 325pF + 370pF with two 20pF sections 
for F M. tuner, sine 24 x li x 1fin. ONLY 4/6 each 
or 8/- for two. 
VOLUME CONTROLS. 6k log. with B.P. switch, 
lin. die. spindle. 2/- each (new). 

DISC CERAMIC CAPACITORS. 0.02mF 500v.w. 
wire ended, 1,800pF 1,000v.w. wire ended, 0.047 mF 
30v.w. P.C. type, all 8/- dos. 
Thyrlstors. 400 P.I.V. at 5 amp. Ideal for drill 
speed controle. 12/6 each. 
TRANSISTORS. 6T45ß equiv. to 0045, 0071, etc. 
(BRAND NEW marked). 1/8 each, 12/- doz. 
TRANSFORMERS. 250V a.c. input, 22 volte at 
1 amp. output. 11/- poet paid. 

TAG STRIPS. 41ín. long with 9 insulated tage and 
2 earth tags. 4d, each, 8/- doz. 
MIXED BAG. Silver mica and ceramic capacitors, 
approx. 150 Items 10/- bag. Approx. 250 for 16/ -. 
0 %638 SILICON DIODES. Unmarked 300 P.I.V. at 
t amp. tested 9d. each, 6/- doz. 

ELECTROLYTICS. 32 + 32ml' 250v.w. 2/- each. 
TRANSISTOR. Single tuned 470Kc /s I.F. trans- 
formers, 1/6 each, 4 for 6/ -. 
VALVE. 466Kc /e I.F. transformers i3/1e sq., 15in. 
high, some tin. high, 2/- each. 

HUNTS. 26mF. 360v.w. I x fin., brand new, wire. 
ended, 6d. each, 4/- doz. 

TELEVISION main dropper resistors-send for 
list. 12.7 Mc /e and 13.125 Mc /a HCB/U stale. 
tested, ex- equipment, 4/6 each. 
ALL ITEMS PLUS 1/6 POSTAGE UNLESS 
STATED. MAIL ORDER ONLY 

S.A E. FOR LISTS 

A. J. H. ELECTRONICS 
59 WAVERLEY ROAD, THE KENT 

RUGBY, WARWICKSHIRE 
RUGBY 71066 

BRAND NEW ELECTROLYTICS, 15/16 volt, 
0, 5, 1, 2, 6, 8, 10, 15, 20, 30, 40, 50, 100, 200 
mfds. 8/- per dozen, postage If -. The C.R. 
Supply Co., 127 Chesterfield Road. Sheffield 8. 

TRADER SERVICE SHEETS 
5/- 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 

Make Model Radio /TV 

1969 List 
available at 2/- 
plus postage 

From 

Address 

If list is required 
indicate with X 

enclose remittance of 
(and a stamped addressed envelope) 

s.a.e. with enquiries please 

MAIL ORDER ONLY (October PW) 

, Solve your communica- 
tion problemn with this 

4- Station Transistor Intereom system (1 master and 
8 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 with 3 connecting wires each Sort. and 
other accessories. P. & P. 7/6. 

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 gns. 
P. & P. 9/6 extra. 

INTERCOM/BABYALARM 

3 gns. 

Same as 4- Station Intercom for two -way instant 
communication. Ideal as Baby Alarm and Do,r 
Phone. Complete with 66ft. connecting wire _ 

Battery 2/6. P. & C. a /,. 

> O e s 8 t n r TE [ EONO N E AM OI / f/ E R 

59,'6 
Why not boost 
Munn', effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or convene 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Battery 2/6 extra. P. & P. 
8/6. Full price refunded if not satisfied in 7 days. 

WEST LONDON DIRECT SUPPLIES (P /W10) 
169 KENSINGTON HIGH STREET. LONDON. W.8. 

ELECTRAMA 
FANTASTIC 

SPEAKER BARGAIN 
Famous English, 12" high 
flux, heavy cone, 10 watts 
speaker with built -in tweeter. 
3 or 15 ohms. 

(P. R I. 4/9) 35/- 
2 for 66/- (P. & I. 6/9) 
NEW RELEASE 

HI -FI COLUMN 
SPEAKER CABINET 

Beautifully made. Suitable 
for 7 -12" speakers. Rose 
wood finish. Screwed and 
glued. Attractive grey cloth 
front measures 24" x 13" x 
10" with tweeter hole above. 
69/6 (Carr. 10 / -.) 
With 12" speaker as adver- 
tised above 99/- (carr. 10 / -) 

1 George St., Hailsham, Sussex 

Est. 1943 JOHNSONS Tel. 24864 

VHF and Short -Wave kits for the 
Amateur enthusiast and constructor. 
For 2 and 4 metres, the unique two 
transistor model SR2 /P, 70- 150Mc /s, 
75/ -, p.p. 4s. New I multi -range 
Pre -Amp all bands from SW to UHF 
(colour T /VI) No mods, fitted 
instantly aerial input. Write today, 
enclosing a stamped addressed 
envelope for interesting free 
literature, and details, direct to 

JOHNSON'S (RADIO) 
St. Martin's Gate, Worcester 

NEW VALVES! 
Guaranteed and Tested 
24-HOUR SERVICE 

IR5 5/6 
I86 4/8 
1T4 2/9 
354 6/9 
3174 6/9 
6AQ6 4/6 
61,18 6/- 
25L6GT 4/6 
80C18 8/8 
30FL1 13/6 
3013M12 14/8 
30PL1411/9 
30P4 11/6 
30P19 11/6 
S0PL1 18/8 
30PL1914/9 
COMM 9/9 
CL33 17/6 
DAC82 6/9 
DAF91 4/8 
DAF96 8/8 
DF33 7/6 
DF91 2/9 
DF96 8/8 
DK82 6/9 
DK91 6/8 
DK96 6/6 
DL35 4/9 
DL92 6/9 

DL94 5/9 
DL96 8/9 
DY86 6/8 
DY87 6/8 
EABC806/9 
EBC41 9/9 
EBF80 8/- 
EBF89 6/9 
ECC82 4/- 
ECC83 4/9 
ECC86 6/8 
ECH35 6/6 
ECH42 10/6 
ECHBl 6/9 
ECL80 6/5 
ECL82 6/5 
ECL86 7/6 
EF37A 6/- 
EF39 4/6 
EF80 4/6 
EF86 5/3 
EF86 6/8 
EF89 4/9 
EF183 6/9 
EF184 6/3 
EH90 6/- 
EL33 8/8 
EL41 10/8 
EL84 4/9 

EY61 7/8 
EY86 5/9 
EZ80 8/9 
EZ81 4/6 
KT61 8/8 
KT68 15/9 
N78 17/- 
PASCH 6/9 
PC86 10/8 
P088 10/8 
PC97 8/8 
PC900 7/8 
PCC84 6/8 
P0089 9/9 
PCF80 6/11 
PCF801 8/8 
PCF805 9/6 
PCF80811/9 
PC1.82 8/9 
PCL8S 8/9 
PCL84 7/- 
PCL85 8/9 
PCL86 8/- 
PFL20011/9 
PL36 9/8 
PL81 7/- 
PL82 6/9 
PL83 6/9 
PL84 6/8 

P1,600 12/9 
PL504 13/8 
PY32 10/- 
PY33 10/- 
PY81 6/- 
PY82 6/- 
PY83 6/8 
PY88 6/6 
PY800 7/8 
PY801 6/8 
R19 6/3 
U25 12/9 
U26 11/8 
U191 12/8 
UABC808/- 
UBC41 8/8 
UBF89 8/8 
UCC84 7/9 
UCC86 6/6 
UCF80 8/- 
UCH42 30/8 
UCH81 6/8 
UCL82 6/9 
UF41 10/6 
UF89 8/6 
UL41 10/8 
UL84 5/9 
UY41 8/8 
UY85 6/8 

Postage on 1 valve 9d. extra. On 2 va ves or more, 
postage Bd. per valve extra. Any parcel Insured against 
damage m transit Bd. extra. Office addre s, no eallers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 
YORKS. Tel. Cleckheaton 2868 

Indicator Unit Type 26. Size 12 x 9 x 9in. 
With Outer Case fitted with 24in. CRT Type 
CV1528 9 B7G Valves. Clean condition but 
not tested. 32/6, p. & p. 10 / -. 
Aircraft Sighting Head with Gyro Unit 
complete with Transit Case. Condition fair. 
18/6, carriage B.R.S. 12/ -. 
Oscillator Type 37. Complete with AC230 
Volt Power Pack, Circuit and Grid Ref. 
Map condition good 37/6, carriage B.R.S. 
12/ -. 
N.S.F. Toggle Switches D.P.D.T. Ex Units 
1/-, post 1 / -; 12 for 10 /- post paid. 

Washing Machine Motors. Single phase 
230 volt 1425 R.P.M. All perfect 26/ -, 
post and packing 10 / -. 
New 121n. Speakers with built in tweeter 
3 ohm and 15 ohm 8 watts max. 28/6, 
post paid. 
Speakers removed from T.V. Sets. All PM 
and 3 ohm. fiin. round 3/ -, p. & p. 3/ -; 
6 for 24/- post paid. 6 x 4in. 3/ -, p. & p. 3/ -; 
6 for 24/ -, post paid. 5in. round 3/ -, p. & p. 
3/ -; 6 for 24/- post paid. 7 x 4in. 5/ -, p. & p. 
3/ -; 6 for 34/- post paid. Slot Speakers 
8 x 2 }in. 5/ -, p. & p. 3/ -; 8 for 30/- post paid. 
Reclaimed T.V. Tubes, with 6 months' 
guarantee 17in. Type AW43/80, AW43/88 
40/ -, MW43/89 30/ -, 14in. Type 17/-. 
All Tubes 12/- carriage. T.V. Tubes as 
above with slight scratch on face £1 each. 
Carriage 12/ -. 
Silicon Rectifier 500 MA 800 PIV.' 2/6 
post paid. 24/- per dozen post paid. 
Pip Earpiece. Magnetic 8 ohm. Small and 
Large Plug 1 /11 post paid. 
G.P. Diodes 3/6 per dozen, post paid. 
Top Grade Mylar Tapes. 7in. Standard 11/6. 
7in. Long Play 14/ -. 7in. Double Play 19/6. 
5in. Standard 7/9. 5in. Long Play 10 /- 
plus post on any tape 1/9. 
VALVE LIST -Ex Equipment, 8 months guarantee 

Single Valves Post 7d., over 3 Valves p. & p. paid 
ARP12 1/6 PCL82 4/- 658 1/8 
Eß91 94, PC 6/- 
EF86 8/- 6/- pL38 6/- 

6K7V7 1/9 
6U4 8/- EBF80 5/- P1,81 4/- 6P28 6/- 

ECC81 8/- py33 6/- 10P13 2/6 
ECC82 8/- PY81 1/6 186BT 8/6 
ECC88 4/- PY82 1/6 20D1 5/- 
ECM() 1/6 PZ30 6/- 20P1 6/- 
EF60 1/- 11191 6/- 20P3 2/6 
EF80 1/8 U281 6/- 30PL1 5/- 
EF91 94. 11283 5/- 30P12 5/- 
EY86 5/- U851 6/- 30F0 2/8 
PCC84 2/- U329 6/- 30FI.1 6/- 
PCF80 2/- U251 5/- 6/3OL2 6/- 

455 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 

LONDON W2 
Tel. PARK 5641/2/3 

Z ft I AERO SERVICES LTD. 
Please send all correspondence and Mall-Orders to the Head Moe 

When sending cash with order, please Include 2/6 In g for postage and handling 

MINIMUM CHARGE 2/6. No C.O.D. orders accepted. 

Retail Shop 
85 TOTTENHAM COURT ROAD 
LONDON WI 
Tel. LANghsm 8403 
Open all day Saturday 

0A2 6/6 
OAS 9/- 
0E2 6/6 
023 10/- 
OC3 V- 
OW 6/6 
1BSGT 7/6 
1L4 3/6 
1N6GT 8%6 
IQ6GT 10/- 
124 6/6 
1R6 7/- 
I84 6/6 
185 6/- 
1T4 4/6 
1U4 6/- 
1U6 9/6 
IV2 9/- 
1X22 7/6 
2CW4 12/- 
2D21 6/6 
SA3 11/- 
3A4 4/- 
3A5 10/- 
SABOT 10/- 
3Q4 8/- 
3Q6GT 8/- 
364 7/- 
SV4 8/- 
624GY 11/- 
5U4G 6/- 
5U4GB 7/6 
5V4G 8/- 
5Y3GT 6/- 
07.3 9/- 
5240 7/8 
6Z4GT 8/- 
6/30I.2 16/- 
6A6G 6/6 
8AB4 6/6 
6ÁC7 4/6 
8AF4A 9/6 
8AG7 7/8 
6426 10/- 
6.8,78 6/9 
6AK6 8/- 
6AK6 11/8 
6A1.3 8/6 
6AL6 8/8 
8AM6 6/- 
BAMB 4/6 
BAQ6 6/6 
6AQ6 10/- 
6AR6 6/6 
6AR6 8/6 
6A86 7/- 
6A87G 18/- 

6AT6 6/- 
6AU4GTA 

9/- 
6AU60T 

8AU 
22/8 

6%8 8 
8AV6GTA 

18/- 
6AV6 6/- 
6AWBA11/- 
8AX4GTB 

9/- 
BAX6GT 

18/- 
8BA8 4/8 
BBBB 6/- 
8BF5 16/- 
6BF6 9/- 
BBGBG 12/- 
6228 8/8 
6218 8/8 
6BK4 21/- 
BBK7A 10/- 
6BL7GTA 

12/- 
6BL8 7/- 
61324 18/- 
6BN6 8/8 
6228 8/- 
61Q6 6/- 
BBQ60TB 

18/- 
BBQ74 7/8 
123E7 17/- 
BBRB 18/- 
82137 28/- 
8BW6 16/- 
6BW7 18/8 
6BXg 6/- 
BBZB 8/8 
BC4 8/- 
8C5GT 7/- 
809 17/8 
6CA4 6/8 
6CA7 10/8 
6036 6/6 
BCDBGA 

28/- 
6CG7 9/- 
8028 11/- 
BCLB 10/- 
60156 18/- 
BCW4 12/8 
BCY3 8/- 
OCT? 12/- 
6D3 8/- 
8DC6 18/6 

6DK6 8/6 
6DQBB 18/- 
61384 16/- 
6EA8 11/- 
6E27 8/6 
6277 7/- 
821 14/- 
8F8G 6/- 
6211 8/6 
6212 4/6 
8213 7/- 
6214 IN- 
6215 11/- 
6218 8/- 
6E22 6/6 
6223 16/8 
6224 18/6 
8226 16/- 
6226 7/- 
8F28 14/- 
8229 8/8 
8230 7/- 
8J4 9/8 
8J6GT 8/- 
6.17 8/8 
BKBGT 10/- 
827 6/6 
6K8G 8/- 
6E28 10/- 
8E25 16/- 
8L6GT 9/- 
61.7 6/6 
61,18 8/- 
BLD20 8/8 
6/470T 7/- 
821 18/- 
8228 12/6 
8Q7 7/6 
6R7G 7/- 
882 8/- 
68A7 7/6 
68G7 8/8 
86.17 7/8 
6817 6/8 
68L7GT 8/8 
68N7GT 8/- 
66147 8/- 
6827 7/6 
6T8 6/6 
6U4GT 18/8 
8U8 7/- 
BV6GT 6/6 
6X4 6/- 
BX6GT 6/8 
8X8 11/- 
6Y8G 12/- 
67.4 6/6 

9BW6 8/6 
1oC2 10/- 
10D1 8/- 
lOD2 8/- 
1021 18/- 
1029 10/- 
10218 8/- 
1oL1 8/- 
lOLD1111/- 
10213 11/- 
10214 20/- 
12AB5 10/- 
12AC8 7/8 
12AD6 7/6 
12AH7GT 

12AL6 8%- 
123.145 8/- 
12AT8 6l- 
12AT7 6/6 
12AU8 5/6 
12AU7 8/- 
12AV8 8/- 
12AV7 9/- 
12AX4GTB 

10/- 
12AX7 8/- 
12AY7 18/6 
18B4A 10/- 
12BA6 6/8 
12BA7 6/6 
12BE6 6/6 
12BH7 8/6 
12BY7 10/- 
1208 6/- 
120176 16/- 
12J60T 4/- 
12E6 10/- 
12K7GT 7/- 
12E8 10/- 
12Q7G 6/- 
12807 6/- 
12807 7/- 
12827 6/- 
126J7 6/ 
128%7 8/- 
122L70T 

8/- 
128N7GT 

128Q7 8%- 
12827 8/8 
1487 18/- 
20D1 9/- 
20L1 20/- 
2021 10/- 
2023 12/- 

First Quality Fully Guaranteed 

ELECTRONIC VALVES 
20P4 ß0 /- 
2026 80/- 
2505 9/- 
25L6GT 7/8 
26240 8/- 
26Z8GT12/- 
30A6 3/- 
80AE8 8/- 
NCI 6/6 
ß0C16 16/- 
30017 18/- 
3OC18 15/- 
3025 17/- 
3021.1 16/- 
3021,1218/8 
8021.13 10/- 
802L1416/6 
SOLI 7/- 
801.10 17/- 
30L17 17/- 
30212 16 - 
30218 7/- 
80219 15/- 
30PL1 16/6 
802L1318/- 
8021.14 17/- 
8653 10 /- 
8656 11 /- 
8685 1ß /- 
86C5 7/- 
ß6D6 18/- 
35L6GT 9/6 
ß6W4 5/- 
8623 11 /- 
86Z4G 51- 
86Z6GT 7/8 
60A6 18/- 
SOBS 7/- 
6006 7/- 
60CD8G 

80/- 
5OL6GT 8/- 
83AÌ 14/- 
ß6A1 25/- 

85A3 7/6 
90AG 48/- 
90AV 48/- 
90C1 12/- 
90CG 26/- 
90CV 26/- 
807 
886A 14je 
8080 27/8 
8148 80/- 
6148B 47/8 
8287 8/8 
6360 26/- 
6989 42/- 
7199 16/- 
7591A 20/- 
9002 6/6 
9003 10/- 
AZ31 10/- 
CBLl 18/- 
CBL31 17/- 
CLOS 17/6 
CY91 7/- 
DAF41 11/- 
DAF91 6/- 
DAF92 9/8 
DAF96 7/9 
DC90 9/- 
DF98 7/9 
DK40 10/- 
DK91 7/- 
DK92 9/- 
DK96 8/- 
DL91 6/8 
DL92 7/- 
DL99 4/- 
DL94 8/- 
DL96 8/- 
DL98 7/9 
DM70 8/8 
DY70 12/- 
DY86 6/6 
DY87 7/- 
DY802 10/- 

E56L 56/- 
E180L 90/- 
2180F 19/- 
22802 42/- 
EABC80 e/6 
EAF42 10/- 
RAF801 9/8 
EBC33 9/- 
22041 10/8 
EBC81 6/6 
EBC90 6/- 
E13091 8/- 
213280 8/- 
EBF88 8/6 
E2289 6/8 
E21.81 86/- 
ECM 10/- 
EC86 18/- 
2088 18/- 
R090 8/- 
2092 8/8 
2093 9/8 
ECC34 8/- 
ECC40 11/- 
2CC81 6/6 
2CC82 8/- 
20083 8/- 
20084 
ECC86 6/8 
ECM 9/8 
2CC89 11/- 
2CC91 4/- 
2CF80 7/- 
ECF82 7/- 
ECF83 16/- 
ECM 12/8 
2C2804 80/- 
ECH42 18/- 
20181 6/9 
ECH88 8/6 
2CII84 9/- 
ECL80 9/- 
ECL81 8/6 

ECL82 6/6 
20163 12/6 
201.84 11/- 
EC1.85 10/6 
2CL86 8/6 
2F37A 9/- 
2239 8/- 
EF40 10/- 
2241 12/6 
2243 14/- 
EP6S 18/- 
2280 5/- 
E083 10/- 
E285 7/- 
2286 6/8 
2289 6/6 
2291 4/8 
E292 7/8 
E298 4/8 
EF94 6/- 
E295 8/- 
E2913 4/- 
2297 10/- 
22188 6/6 
EF184 7/- 
22800 20/- 
22804 20/- 
EF811 16/- 
22812 16/8 
EF814 18/6 
EK90 6/- 
21.84 10/8 
21,36 9/8 
EL88 27/8 
21.41 11/- 
2I.42 11/8 
20.81 10/- 
EL88 8/3 
EL84 6/- 
2186 8/6 
22.86 8/6 
EL90 6/6 
EL91 6/- 
21,95 7/- 

ELMO 28/- 
21.808 17/- 
21.831 ll/- 
EL822 18/- 
ELL80 16/- 
2.234 16/- 
21471 12/6 
EM80 8/- 
EM81 8/0 
21034 7/6 
21187 11/- 
EN91 6/6 
EY61 8/- 
EY80 9/- 
EY81 8/- 
EY83 111- 
EY84 10/- 
EY88 8/- 
EY87 8/8 
EY88 8/6 
EZ86 6/6 
EZ40 9/- 
EZ41 9/- 
EZ80 6/6 
E281 5/6 
2290 6/- 
FW4/600 

18/6 
G847X 56/- 
GY601 16/- 
GZ80 7/8 
0231 6/- 
0232 9/6 
0233 16/- 
0Z34 11/- 
HABC808/8 
HBC90 6/- 
1111091 8/- 
11293 6/6 
11294 6/8 
2290 8/8 
HL92 7/- 
111.94 8/- 
HT86 27/8 
KT88 88/- 
ME140028/- 
MBPENT 

10/- 
MÚ12/14 

10/- 
N78 21/- 
PABC80 8/- 
PC88 11/6 
PC88 18/- 
2097 8/8 
PC900 9/6 
PCC84 7/-. 

PCC86 8/- 
P0088 12/- 
2CC89 10/6 
20C189 11/- 
PCC80617/- 
PCC806 171- 
PC&80016/- 
PC280 8/8 
PCF82 6/9 
PCF84 9/- 
PCF86 11/- 
2CF87 16/- 
PCF80016/- 
PCF80110/- 
20P'80210/- 
PC2805 16/- 
PCF80818/- 
PCF80816/6 
PCH200 

14/- 
PCL80 15/- 
PCL81 10- 
PCL82 7/9 
PCL88 18/- 
201.84 8/9 
PC1.86 9/6 
PCL86 9/6 
PCL88 17/- 
PCL80018I- 
PCL80116/6 
PD500 80/- 
PEN4DD 

8/- 
PEN86C 

18/6 
2E246 7/- 
PEN45DD 

16/- 
PEN46 7/6 
PEN883 

10/- 
PEN884 

10/- 
PEN46SDD 

11/- 
PENA4 8/6 
PF86 11/- 
22818 17/- 
PFL20014/- 
21.33 7/- 
P1.86 11/- 
PL81 9/6 
21.82 9/- 
PLBS 8/- 
21.84 7/- 
PL302 15/- 

21.500 16/- 
21504 16/- 
PL509 30/- 
PL608 17/6 
PL801 18/- 
PL802 14/- 
PLL80 11/- 
2284 9/- 
PX4 30/- 
PX26 80/- 
21,31 6/- 
PY82 11/- 
PY83 12/6 
PY80 8/8 
PY81 8/- 
PY82 6/- 
PYBb 7/8 
PY88 8/- 
PY600 20/- 
PY800 10/- 
PY8o1 10/- 
QQ V 02-8 

42/- 
QQVOB-10 

26/- 
QQV08-20A 

105/- 
QQVO110/- 

QVOB-12 
18/- 

SP41 7/- 
6242 18/- 
8261 7/- 
8U2160A 

16/- 
TT21 48/- 
U17 10/- 
U18/20 18/6 
U20 18/8 
U26 16/- 
1126 16/- 
1721 9/- 
U87 80/- 
U60 6/- 
U62 8/- 
1176 6/- 
1178 6/- 
U81 18/- 
U191 16/- 
U201 7/- 
11281 8/- 
U282 8/- 
11801 11/6 
U403 10/- 
U404 7/8 

11801 20/- 
UABC80 6/9 
UAF41 10/- 
11AF42 10/8 
UB41 11/- 
1113041 9/6 
UBC81 8/- 
UBF80 7/8 
UBF89 7/- 
UBL1 10/- 
U81.21 12/- 
uc92 6/6 
UOC.86 8/- 
UCF80 10/6 
UCH21 11/- 
UCH42 18/- 
UCE43 12/- 
1701181 6/6 
11C1081 11/- 
11CL82 7/- 
11CL88 12/- 
UD143 16/- 
17F9 11/- 
UF11 10/- 
UF41 10/- 
U242 12/- 
11848 11/- 
UF80 7/6 
11285 8/- 
11289 7/- 
UL41 11/- 
11L84 6/6 
UM4 8/- 
111184 4/- 
U YIN 10/- 
UY11 11/- 
UY21 11/- 
UY41 8/- 
UY82 10/- 
UY86 6/- 
VP29 8/8 
VP41 7/- 
VP133 16/- 
V R76/80 9/- 
V 6105/80 

V R160/80 
7/ 

VU88 141e 
U89A 10/- 

VU111 10/- 
VU120 16/- 
VU133 70/- 
W729 12/- 
Z309 10/- 
2819 561- 
Z329 17/- 

INTEGRATED CIRCUIT 
AMPLIFIERS 

CA8005 RF Amplifier with 100mc /s bandwidth. Max. 
dissipation 28mW. For see as 11F amplifier, balanced 
mixer, product detector or self- oscillating mixer 87/- 
CA8012 wide Band Amplifier (up to 20mc /s), suitable as 
IF Amplifier for VHF /FM receivers 22 /- 
CA80S0 General Purpose Audio Amplifier of 550mW 
output 80/- 

0A80ß8 Buffer amplifier consisting of two 'super- alpha' 
pair of transistors suitable for stereo pick -up systems 19/- 
The above four I.C'e are in TO5 encapsulation. 

PA222 Audio Amplifier providing a max. output of 
1.2 watts 65/- 
PA234 Audio Amplifier providing a max. output of 
1 watt 27/6 

PA287 2 watts Audio Amplifier 40/- 
The above three I.C's are ln epoxy moulded double 
four -In -One package. 

MC1709C0 General Purpose operational amplifier in 
TO -99 case 40/- 
TAA288 3 -stage direct coupled amplifier for use from DC 
to 600kc /s; 70mW dissipation. Output 10mW into 1500 
load 15/- 
TÁÁ299 3 -stage amplifier with connection brought out 
to the Individual Ieade. Bandwidth 800kc /e. 160mW 
dissipation. Output 10mW Into 15011 load 20/- 
TAA320 MOST input stage followed by a bi -polar tree - 
eletor otage. 200mW dissipation. 18/- 
Data sheets are available for all the above 

OUR NEW CATALOGUE 1969/1970 18 NOW READY. 
IT INCLUDES PRICES OF SOME 4,000 TYPES OF 
VALVES AND TUBES AND SEMICONDUCTORS. 
83SENTIAL CHARACTERISTICS OF KLYSTRONS, 
MAGNETRONS, CATHODE RAY TUBES AND SEMI- 
CONDUCTORS ARE GIVEN. THIS IS A REAL 
REFERENCE BOOKLET AND IS AVAILABLE FREE 
OF CHARGE. PLEASE ENCLOSE QUARTO S.A.E. 

WESTINGHOUSE EPDXY ENCAPSULATED WIRE 
ENDED MINIATURE RECTIFIERS 

1N5399, 1,000 p.l.v.. 1.5 amps D.C.; Max. surge 50A 
diameter 1401n. Overall length (with leads) 2 -S1n. 4/6. 
125408, 1,000 p.i.v -, 3 amps D.C.; max. surge 200A. 
Diameter 210Ìn.: overall length (with leads) 2.875in. 6 /3. 

MULTIMETERS 
TYPE 11218 

D.C. voltage range: 
0- 0 +10 -50 -250 -500V. 

A.O. voltage range: 
0.10- 60- 250.500V. 

D.C. current range: 
600.t- 10- l00mA. 

Resistance ranges: 10020 -111 O . 

The meter is also calibrated for 
capacity and output level measure- 
ments. Beeeitivity 20000 V. 
Accuracy f2.5% for D.C. and 
±4% for A.C. measurements. 

Dimensions: 46 x 31 x 121n. Price 14.5.0. 
Type 108 -IT: 24 range precision portable meter, 6000 
o p.v. D.C. Volts: 2.6. 10.60.260. 600 -2600V. A.C. Volte: 
10.50- 100.250.600.2600V; D.C. current 0.6.6- 60 -600mA 
Resistance 2000 - 20,000 ohms; 2-20 megohms. Power 
output calibration In A.C. for 800 ohms line. Complete 
with prods and batteriee, 66.5.0. P. A P. 5 / -. 

ZENER DIODES 
300mW wire ended, 10.0 tolerance 

KS1S9A 3.9V Í08168A 6.8V D814V 9.0V 
K8147A 4.7V 08144. 7.8V D8140 11.0V 
K81561, 5.6V D814B 8.8V D814D 12.6V 

All at 8/8 

6 watts Stud Mounted 15% tolerance 
22V D818A 59V D81611 68V D817B 
27V D816B 47V D8180 82V D817V 
33V D816V 56V D817A 100V 08170 

All at 7/6 
8 watts Stud Mounted 15% tolerant* 

4.7V D816I 0-2V D816V 15V D815E 
6.8V D816A 10V D8160 18V D816Z 
613V D815B 12V D815D 

All at 7/6 

SLIDEWIRE 
WHEATSTONE 

BRIDGE 

£1 5.1 5.0 

Battery Powered Portable Resistance Bridge. Range 0.6 
to 60 ohms with multiplier settings of 0.1 -1- 100 -1000, 
providing a measuring range of 0.06 to 50 000 ohms. 
Accuracy in the middle 3 ranges -0.5% approx. 
PRICE 615.15.0. 

TRIACS TYPE 40482 
Gated bi- directional Silicon Thyrietore with integral 
trigger. The trisc will control up to 1440 watts at 240V 
mains frequency. Supplied complete with heat sink 
data eheet and application sheets for motor control and 
dimmer circuits. 87/6 each. 

UNIJUNCTION TRANSISTORS 222648 
Power dissipation 300mW E.M.S. Base -to -Baas voltage 
35V max. Peak emitter current 2.0A. Suitable for trigger- 
ing of thyristors. 12/6. 

SPECIAL OFFER OF PEP GERMANIUM TRANSISTORS 
50154, large signal type, suitable for class 'B' output and 
oscillator applications. Max. collector -base voltage -26V. 
Max dissipation 200mW. Audio power output per pair 
400mW free air or l -1W on heat sink. Price, per pair, ó/- 
A0169 PNP Bias Stabilising Translator. Max dleeipation 
60mW. Max. collector -base voltage -2V. Max collector 
current 30mA. Price, each, 8/- 

SILICON MATCHED DIODE PAIRS 
124961 Two diodes in common TO92 epoxy case. Separate 
anode leads and Joint cathode. Diodes are statically and 
dynamically balanced. Max. reverse voltage 20V. Max. 
dissipation 200mW. Suitable for TV horizontal phase 
discriminators and similar applications. Price 8/- each. 
Considerable discount for quantities. 
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VALUABLE NEW HANDBOOK 

TO AMBITIOUS 

ENGINEERS fRE 
Have you had your copy of "Engineering Opportunities" ? 

The new edition of "ENGINEERING OPPOR- 
TUNITIES" is now available -without charge - 
to all who are anxious for a worthwhile post in 
Engineering. Frank, informative and completely 
up to date, the new "ENGINEERING OPPOR- 
TUNITIES" should be in the hands of every 
person engaged in any branch of the Engineering 
industry, irrespective of age, experient:e or training. 

On 'SATISFACTION or 
REFUND of FEE' terms 

This remarkable book gives details of examinations 
and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describes our Special Appointments Department. 

WHICH OF THESE IS 
YOUR PET SUBJECT? 
RADIO ENGINEERING 
Advanced Radio - Gen. 
Radio - Radio & TV 
Servicing - TV Eng. - 
Telecommunications- Sound 
Recording - Automation - 
Practical Radio - Radio 
Amateurs' Exam. 

ELECTRICAL ENG. 
Advanced Electrical Eng. - 
Gen. Electrical Eng. 
Installations - Draughts- 
manship - Illuminating Eng. - Refrigeration - Elem. 
Electrical Science - Electri- 
cal Supply - Mining Elec. 
Engineering. 

CIVIL ENGINEERING. 
Advanced Civil Eng. - Gen. 
Civil Eng. - Municipal 
Eng. - Structural Eng. - 
Sanitary Eng. - Road Eng. - Hydraulics - Mining - 
Water Supply - Petrol Tech. 

ELECTRONIC ENG. 
Advanced Electronic Eng. - 
Gen. Electronic Eng. - 
Applied Electronics - Prac. 
Electronics - Radar Tech. - 
Frequency Modulation - 
Transistors. 

MECHANICAL ENG. 
Ad, arced Mechanical Eng. - 
Gen. Mechanical Eng. - 
Maintenance Eng. - Diesel 
Eng. - Press Tool Design - 
Sheet Metal Work - Welding - Eng. Pattern Making - 
Inspection - Draughtsman- 
ship - Metallurgy - Pro- 
duction Eng. 

AUTOMOBILE ENG. 
Advanced Automobile Eng. - 
Gen. Automobile Eng. - 
Automobile Maintenance - 
Repair - Automobile Diesel 
;l faintenance - Automobile 
Elec. Equipment - Garage 
Management. 

THIS BOOK TELLS YOU 
* HOW to get a better paid, more interesting 

job. * HOW to qualify for rapid promotion. * HOW to put some letters after your name 
and become a key man . . . quickly and 
easily. 

* HOW to benefit from our free Advisory and 
Appointment Depts. 

* HOW you can -take advantage of the 
chances you are now missing. 

* HOW, irrespective of your age, education 
or experience, YOU can succeed in any 
branch of Engineering. 

164 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL INCLUDING 

EQUIPMENT TOOLS 

Basic Practical and Theore- 
tic Course for beginners iu 
It ai lio, TN., Electronics, Etc 
A. M.I.E. R.E. City S Guilds uilde 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.( : . Certificate 

Practical Radio 
Radio & Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

The specialist Elec- 
tronics Division of 
B.I.E.T. 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for rletailc. 

B.I.E.T. 

You are bound to benefit from reading 
"ENGINEERING OPPORTUNI- 
TIES", and you should send for your 
copy now -FREE and without 
obligation. 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- 

CLUDING CHEMICAL ENG.,AEROENG., MANAGEMENT,INSTRU - 

M ENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

Which qualification would increase your earning power? 
B.Sc. (Eng.), A.M.S.E., C.Eng., A.M.I.E.R.E., R.T.E.B., 
A.M.I.P.E., A.M.I.M.., A.R.I.B.A., A.I.O.B., P.M.G., A.R.I.C.S., 
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., CITY Er GUILDS, GEN. CERT. 
OF EDUCATION, ETC. 

British Institute of Engineering Technology 

453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

POST NOW! 
TO B.I.E.T., 453A, ALDERMASTON COURT, 

ALDERMASTON, BERKSHIRE. 

Please send me a FREE copy of "ENGINEERING 
OPPORTUNITIES." I am interested in (state subject, 
exam., or career). 

NAME 

ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS FAGE 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
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ENGLANDS LEADING caMAONINT& EQUIPMENT CENTRES 
SOLID STATE -HIGH FIDELITY 

AUPIO EQUIPMENT 
Mono or Stereo Audio, Equipment devel- 
oped from Dinsdale Mk.11 -each unit or 
system will compare favourably with 
other professional equipment selling 
at much higher prices. 

COMPLETE SYSTEMS 
FROM 

£15.5.0 
THE FINEST VALUE IN HIGH FIDELITY - 
CHOOSE A SYSTEM TO SUIT YOUR 
NEEDS AND SAVE POUNDS 

All units available separately. 

SEND FOR FREE BROCHURE (No. 21) TODAY! 
DEMONSTRATIONS DAILY AT '303' EDGWARE ROAD 

INTEGRATED TRANSISTOR AMPLIFIERS 
MASS 12 WATTS STEREO 
We are pleased to offer two new designs with the 
choice of either mono or stereo systems. These BRITISH 
DESIGNED UNITS favour the user in so many ways - 
with fantastic power and quality with far greeter 
adaptability, with freedom for battery or mains operation. 

For complete /tit ping setief mien choose either the - 
MAAA7 

MONO OR THE STEREO MAN 
L6.1 O.0 POST 

IT ER 
PACKING 

MODEL L16e1 D.O PS20 62/6d. 
AL MAINS UNIT 

Illustrated Ielasis 12 and 14 FREE on requear. 

ELECTRONIC ORGANS AND COMP EOTE UN TS 
LF 

Acclaimed by everyone 
The MAYFAIR pufar,ed terros avaaame 

COMPI 
r29.190 

new 
a I Total nliOs r 

the j C13.19 
¢ , a murmur. of me most TESTED 

a rr ne e Dan THE MAYFAIR 99 GNS 
[9oT Twat étáá Bode 

of BROCHURES 
W P04011omum. 1 e played over 

rre 
keyboard 5 

Iules 165 oars. cad coding. paner. special fully sprung and dept of much adru red keyboard attractive 

,ten u r A ..... aV purchased separate, Ail parts snot.. are 1u y gua ameed. Full ahe,..m, 

The GROSVENOR 

most e(49n te) 
keyboards and a aeá. 

two 
r has 

lit tlq on theruppero solo keyboard th es rl óe 1611[811 on 
dtrr on the lower or accompaniment keyboard 16, 81r/ 
on the pedal We' solo keyboard native 

on born keyboards has 15nv vArato 
10v elor 

ingau lem All c and 
und 

Y are available lone 
separately Including the Oak console at c6518.0. 
A detailed a 

COCO. and 
supplied ul 

pans list All may be purchased separately All 
areluny guaranteed. Full alter sales service and advice Parrs 

treelv wadable. 
Orme built the 'MAYFAIR' or'GROSVENOR' will then provide 

emoyable eertarnment 
Callen f m 

Sae them for yourself 

PRACTICAL ELECTRONICS - ELECTRONIC ORGAN KIT 

THE GROSVENOR 
KITS FROM WO terms avertable 
BROCHURE 9B 

We are able to supply Parts as acrrbed in this aeries Details on rep.. 
ORGAN COMPONENTS: COMPLETE RANGE IN STOCK 19 ASO 61 NOTE KEYBOARDS - 2 TO 5 AMP GOLD CONTACTS 
COILS AND CHOKES REVERBERATION SPRINGS ANO UNITS STOP TABS AND ASSEMBLIES - PEDAL BOARDS RHODIUM 
ANO GOLD CLAD WIRE. ALSO PRINTED CIRCUITS ETC COMPLETE RANGES FOR TRANSISTORISED ORGANS ASK FOR NEW 

PRICE LISTS WITH DETAILS LEAFLET 9B ALL ENQUIRIES TO ORGAN DEPT - MR ELVINS 

PORTABLE 
GEIGER COUNTERS 

Supplied / puce 

OR 

µEa probe FLN. 

RADIO'ACTIM1 ITY. 

haversack cables a 

0 OUR PRICE, NEW. 
TESTED OMPIi 1F 

TH BATTERIES 
[7.10.0 

SPARE RAM 

NEW MODELS 

NOMBREX 
TRANSISTORISED 

Test Equipment 
PRICE Leaflet 

MODEL 
29s RF. Gen. 
29x Mal o f n 

30 Audio Generator 
31 R.F. Generato.r.tOr 

32 C.N. Banco 
33 Indotunte Bddpe 

E 

21 0 
29 10 
19 10 
12 10 
10 10 
20 0 

Ne. 
35 
35 
24 
25 
26 
29 

The Detector Unit consists 
essentrally of a highly se 

93IA photo -electric cell combine 
ed with a bring circuit, Inwrpor 

Wig a single cold cathode 
electronic relay, caplp d on and 

safely it externaalewiring 

fad 
s open 

or snort circuited. Encapsulated 
which fully insulates 

the unit electrically electrically and provides 
a high degree of mechanical and 

thermal shooterooting Original 
priceTNI OUR PRIDE, BRAND 
N EW EN each, with des then 

GRAVINER FIRE 
DETECTOR UNIT 

SIZE 4x 3K 21 r 
Lamed quantity wadable 

SCOOP! STAAR RECORD PLAYER 
Deck. Plays 33,45.78 records. 9 volt 
operated. With mon tri doe. Brand 
eo. As IIIusllated. 59/8 Post 3/6. 

MOLLARD 
1 WATT 
AMPLIFIER 

9 volt. 5 
transistor unit 
complete with 
volume control. 
Output to 3 ohms. Ideal for use with 
Steer record Deck. 45/- post 3/ -. 
Sera for leaflet 2. 

BUILD A QUALITY 
TAPE RECORDER 

To gel the best out of your MAGNAVOX DECK, you need e 

MARTIN RECORDAKIT. Thos composes special high 
u ley B valve amplifier and pre -amplifier which comes to 

you assembled on lit prim w n ed circuit bad - tact every- 
thing needed down to the lest screw FOR MAKING A 
SUPERB TAPE RECORDER. which when built will com- 
pare favourably with instruments costing twice as much. h. Yet 
you need no experience or technical Bern to bong this about. 
THE INSTRUCTIONS MANUAL MAKES BUILDING EASY 
AND SUCCESS ASSURED 

11% 
. 3.6 ether model modell 

s Deck. Amplifier .. Cabinet and speak min 
- PHONE 7 1.20011 1 o r. 

i NITS AVAILABLE SEPARATELYe s Teeny's 
51 FOR BROCHURE 6. Velue fee. 

VHF FM SUPERHET TUNER MKII 
-5 MULLARO TRANSISTORS 6 4 DIODES 300 6c /s 
BANDWIDTH RINHBO CIRCUIT CONSTRUCTION 

HIGH FIDELITY REPRODUCTION MONO AND STEREO 

A popular F FM Tuner 
now used throughout t 

country for goal. receptmn 
of d. with the 
decoder stereophonic broad 

There is 
about II -VHF FMngrves the 
Me real une focal 
e bills economically priced 
PARTS TOTAL COST £6.19.6. 
DECODER E6.1e11. 
(CABINET 201- EXTRA) ASK FOR LEAFLET 3. 

NEW- MALLORY LONG LIFE 
MERCURY BATTERIES 

50% OFF LIST PRICES 
eRM121.35 volte 3600 ai DUR PRICE 5/ -SBCh 

=e 2' el are. 

RM6251035 volts 350 m /aH 
Pack of Sloe 21/1 die. 

OUR PRICE 10/- each 
Easily Halt into eight 1 35v cells 
These cells ideal for any 
epdreetionw a SMALL SI2E 
HIGH CAPACITY and LONG 
LIFE are erred 
QUANTITIES AVAILABLE. 

MANUFACTURERS -DISTRIBUTORS 
We puMsh e QUANTITY, SEMICONDUCTOR 
BULLETIN listing over 500 dlerenr devices available 

FROM STOCK in medium to large giant[[ es at KEEN 
PRICES coupled with PROMPT DELIVERIES 
TO OBTAIN YOUR COPY WRITE TO US Ion Company 
Headed Notepaper pleases SEMI- 

CONDUCTOR BULLETIN or TELEPHONE O01 SullONS. 
PHONE (011 on 1000 g Extri 1011 713 0401 Earn. 4. 

We purchase medium ID large Quantities of 
Transistors and Devices excess to Manufacturers 
and Distributors requirements. 

Write or phone 723. 0401 sete. 4. 

HI-FI equipment to suit EVERYPOCKET 
VISIT OUR NEW Hl -F/ CENTRE at 309 EDGWARE ROAD 
AND SAVE UP TO E40 ON SEPARATE UNITS OR THE SYSTEM OF YOUR CHOICE 
for all leading makes 

AMPLIFIERS 
TUNERS 
DECKS 
SPEAKERS 
MICROPHONES 
TEST EQUIPMENT 
HEADPHONES 
CARTRIDGES, etc. 
All with 
Terrific Savings 

will PAY YOU 
pay us a VISIT, 

sagealMA_s. 

ë ö e = 
9 

r 
COMPLETE SYSTEMS from £46 -Saves £12.10.0! 

Sena for new B -page illustrated al -FI list 1617 

TRANSISTORS - 
SEMICONDUCTORS 

COMPLETELY NEW 1969 LIST OF 
1000 types. Send for your FREE COPY 
TODAY. (list 36) 

S.C.R.'s from 5/- 
Field Effect Transistors from 7/6 
Power Transistors from 5/- 
Diodes and Rectifiers from 1/6 

ill/ y 
Illustrated 

GARRARD 
RECORD 
DECKS 

BRAND 
NEW 
All below list price £ s d 
2025 Mono /S(ereo GKS 25 8 8 0 
3000LM Mono/Stereo 

9 TAHC 9 16 6 
9 19 6 

13 00 
19 00 
11 19 6 
14 14 0 
29 0 0 
35 0 0 
12 12 0 

5 19 6 
9 19 6 

12 12 0 
15 50 
28 10 0 

SP25 Mk II 
AT60Mk II 
AP75 
SL55 
SL65 
SL75 
SL95 
A70 Mk II 
B.S.R. UA25 Mono 

MA65 
MA70 
MA75 

401 Garrard 

CATALOGUE 
COMPLETELY NEW 9th EDITION (1969) 

The most COMPREHENSIVE - 
CONCISE -CLEAR COMPONENTS 
CATALOGUE 
Complete with 10/- worth discount vouchers 
FREE WITH EVERY COPY 
e 32 pages of transistors and semi -conductor 

devices, valves and crystals. 
e 210 pages of components and equipment. 
o 70 pages of microphones, decks and Hi -Fi 

equipment. 

6,500 ITEMS 

320 BIG PAGES Send today l'G Post 

HEMY'S RADIO LTD 
OPEN MON. -SAT. 9 p.m .-A p.m. THURS. 9 P.m. -I p,er. 

303 Edgware Road, London, W.2. Mall Order Dept. 
all types of Components, Organ Dept. 101) 723 -1008/9 
309 Edgware Road, London, W.2. High Fidelity 
Sales, P A. and Test Equipment, Record Decksfol) 723 -8963 
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