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PRACTICAL WIRELESS 

ADCOLI\ 
/Ragd Trod. Mee.f 

SOLDERING EQUIPMENT 

FOR 
THE 

RADIO 
CONSTRUCTOR 

ILLUSTRATED 

DETACHABLE 
BIT INSTRUMENT 

(List No. 64) 

IN 

PROTECTIVE 

SHIELD 

WITH 
ACCESSORIES 

(List No. 700) 

FOR CATALOGUES APPLY DIRECT 

ADCOLA PRODUCTS LTD., 
ADCOLA HOUSE, 
GAUDEN ROAD, 
LONDON, S.W.4 

Telephones: 
MACaulay 3101 

4272 

Telegrams: "SOLJOINT" LONDON SW4 

November, 1965 

SUPER 6 
LONG & MEDIUM WAVE 

TRANSISTOR RADIO 
A quality radio available in parts or ready built. The sparkli g 
performance and superb finish of the completed receiver give 
you value equivalent to a L12. 12. 0 commercial model. * All new parts. *6 transistors and diode. * 350m W output. * Superhet circuit, Ferrite rod aerial. * Weymouth Radio 
printed circuit board. * Component positions and references 
printed on back of board. * Nicety styled wooden cabinet, I I 

x 7} x 3 1in. * Vynil covered in various colours. * 6 x 4in. 
speaker giving good bass and treble response. * Full instruc- 
tion booklet 21 -. Free with kit. * I.F. Frequency 470 kt s. * Lining up service if required. * All parts supplied 
separately. Write for list. S.A.E. please. * 9v. battery 
required. VT9 or P.P.9 (3 9 with kit). 

Complete Set of Parts ONLY £4.17.6 PLUS 5r- POST 
OR FULLY BUILT £6.17.6 Tax & Carr. Paid 

V.H.F. Pre -amplifier with high signal -noise ratio and gain 
of at least 3:1 under average fringe area conditions. Metal 
container 3} x 3; x I lin. high, with strap for eaves, loft or 
skirting fixing. 9 volt battery operated, using transistor 
AFI14. 88 to 108 Mcs. Order with confidence of improved 
reception. ONLY 301- (post 2 9). 
Transistors Packet of 3 coded RF transistors and diode with 
circuit diagram. Neatly packed in foam -lined box; useful for 
presentation. 1St- post paid. 

GLADSTONE RADIO 
66 ELMS ROAD, Aldershot, Hants 

Tel. 22240 
Post orders only please 

Please also see our advertisement on page 577 

NOMBREX INSTRUMENTATION 
TRANSISTORISED SIGNAL GENERATOR 

Model 27 £9.16.9 

Also available: 
* INDUCTANCE BRIDGE 66 * POWER SUPPLY UNIT 61 * C.R. BRIDGE 62 ... 

f18.6.9 
E6. I 4.6 
L8.11.9 * AUDIO GENERATOR 63 ... ... £17.1.9 

All Prices include Battery, Post and Packing. 
Prompt delivery 

S.A.E. for Technical Trade and Export 
Leaflets enquiries invited 

NOMBREX LTD. Phone: 3515 

Estuary House, Camperdown Ter., Exmouth, Devon 
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November, 1965 PRACTICAL WIRELESS 545 

Tube GUARANTEE 
l'as't, a Ins. 1211 6 Months 12 Montle 

HIGHEST QUALITY -.. 
COMPARE OUR PRICES 

MOST MULLARD 
MAZDA, COSSOR. 

EMITRON. EMI - 
SCOPE. BRIMA R. 
FERRANTITYPES 
PROCESSED IN 

OUR OWN 
FACTORY 

12in. £2. 0.0 £3. 0.0 
14in. £2.10.0 £3.10.0 
15-17in. £3. 5.0 £4. 5.0 
19in. £3. 5.0 £4. 5.0 
21 in. £3.15.0 £5.15.0 
23in. £3.15.0 £5.15.0 

SATISFACTION GUARANTEED 

NEW 
TYPES 

MW 51174 
£3.15.0 
91W38124 

£4.15.6 
CRM 172 

MW 43/84 
£6.0.0 

Autochangers, etc 
LATEST (:AIRRARD 

All Factory Fresh. All with cartridge. 

BRP10 Mono (Single) Player, 44.19.0. 
era Semi- Transcription (Single) 
411.19.0. AUTOSLIM Standard Auto, 
26.19.0. ATO Auto (Limited Number), 
48.19.0. ATS Slimline -similar to 
ATO. 27.14.0. Model 1.000 -- Compact 
lowpriced record changer, automati- 
cally playing up to 10 records, 28.19.0. 
Model 2,000 -Automatic record chan- 
ger with large turntable, playing up to 
8 records, 27.19.0. Model 8,000 - 
Designed for use with high -compliance 
cartridges; low -mane arm gives 
exceptionally low record wear, 
410.10.0. AT60- Automatic or 
manual operation, has precioion arm. 
bias compensator and heavy turn 
table, 411.18.0. MO-For the critical 
user -offers automatic playing, with 
pusher -platform, and many other 
features, 419.19.0. LAB80 -Am out- 
standing automatic transcription turn- 
table for professional reproduction, 
226. 801- Transcription Heavy 
Table, 122. 401- Transcription 
turntable with heavy 121e. turntable, 
machine -cut strobe neon lamp and 
speed control, 229.19.0. Model 60- 
Automatic record changer with large 
turntable. weight- couuterbalanced 
arm and plug -lu pick -up head, 29.10.0. 

H.S.R. 
1107- Single Deck Complete, 14.5.0. 
0A14 or MI5-Auto Changer, 15.15.0. 

PRICES SLASHED 
LZ27 TAPE RECORDERS. Famous 
make, latest Silver /Grey finish, 4 in- 
puts, 2 -speed 35 a 7 4In. Complete 
with microphone, footage counter, 
volume level indicator, tone control, 
spare spool. This machine takes 7in 
spools and Is a full size Recorder, not 
a toy! Price normally £17.10.0 230.9.0. /- P.D. 
WALKIE TALKIES TYPE ßT88. 
The very latest Silver /Black finish. 
They gave a fantastic performance 
with reliability, long telescopic aerial. 
crystal controlled. Note a licence is 
required to transmit. They compare 
with much dearer mod - £8. 1 e.o els. 3/6 P.P. r0 
MEMO CALL. Pocket sized battery 
operated tape recorder, complete with 
tape, earphone, built -In speaker. 
Normally 219.10.0. A must for those 
who want to record telephone con- 
versations Ideas, letters etc. whilst 
traveling or home £8.10.0 6 
TELEPHONE 2/1/MPLIFIER. 'Desk 
Companion ". A larger model com- 
plete with pen and holder etc. Folly 
portable . and transistorized. A most 
for the desk leaving both hands free 
to deal with papers, £3.10.0 etc. etc. 2/6 p.p. 

86 WATT GUITAR SPEAKERS. 
Very heavy coned 121n. cast chamois. 
There .e nothing to touch ,t for 
power handling and quality at the 
Price 

Plua 2/- P -P- £4.19.0 
BINATONE 10- TRANSISTOR. All 
wave set. complete with telescopic 
aerial, earphone, leather case, medium 
Ake, superb performance. Not to be 
aontmsed with cheap £10.19.0 to va 

a/ULT.- METE_1R Th.20.A. 8 
Ranges AC /DC /Current /Res - 49/6 (stance 0.100K, moving coil `F V 
EI'.IO.K. 10.000 OPV, High quality, 
tI Ranges AC /DC /Current /Reeist- 
once, Accuracy ±3% £3.19.6 
EP.30.K. 20,000 OPV, more 

K. 
aysen- otive version of EP.10. £4.19.6 

EP.30.K. 30,000 OPV, 18 

.19.6 
Ranges, 

including Reeietaoce £6 to 
10 Meg. Lt/ V 
EP.50.K. Professional Quality, 22 
Ranges, AC /DC /Volts /Current /Res- 
noose /Decibels /Gaped- 6 £9.19. ranee. .7 .7 Y 
TEST EQUIPMENT. IT1 -1 Transis- 
torised Signal Injector, complete with 
Transistor Oscillator with Indicator 
Lamp, Detachable Test 36/. 
Probe and instructions. 

IDEAL FOR ANY RECORDER. 
PRICES SLASHED. GUARANTEED 
APPROX. } PRICE. WORLD 
FAMOUS MAKE BY ENORMOUS 
PURCHASE. * TAPE * 
We offer you fully teustlleed polyester/ 
mylar and P.V.C. tapes of identical 
quality hl -0, wide range recording 
characteristIm as top grade tapes. 
Quality control manufacture. Not 
substandard in any way. Try one for 
yourself. They are truly worth a few 
more coppers than acetate, sub- 
standard, jointed or cheap Imports. 
Try one and prove It for yourself 1 

Standard Play Double Play 
3' lOOft. E/8 3 lOOft. 4/- 
4' 300ft. 4/4 4' 600ft. 8/- 
5' 600ft. 7/6 5" 1200ít. 15/- 
53- 900ft. 19/8 5r Theft. 19/8 
7 1200ft. 18/8 7' 2400ft. 27/- 

Long Play Triple Play 
3" 225E. 2/9 4' 900ít. 13/- 
4" 450ft. 5/6 1 1800ft. 25/- 

000i6. 10 /6 51" '2400ft. 114/- 5* 
3" 1200ít. 13 /- 7" 300uit. 44/- 

7' 1800ft. 18/8 Quadruple Play 
3` 600ft. 8/- 

Postage 1/. or Post Free less 5% on 
three reels. Quantity and Trade 
enquiries invited. 

AM /FM RADIOS 
Latest wonderfully styled, guaranteed 
top make. 10- transistor with full 
tarot and medium waves. Sise 9, x 
6' /rx 1.2r" /ein. Magnitceot repral- 
uction. A pleasure to look at. "Au 
aristocrat to its class'. 12 mouths 
guarantee against faulty manufacture. 
Genuine retail price 17 Gns. V28.7.í, Unrepeatable. 

QUALITY PORTABLE 
TAPE RECORDER 

Fabulous quality and reproduction of 
music. 6 transistor. 1 ;in. and 33in. 
speeds. Output 500mW into high 
quality speaker. Ingcnione single 
control knob. Foot forward and 
rewind. Battery level and record 
level meter. Fast load. Precision 
capstan drive with dynamic earpiece 
monitor recording. Radio recording 
leads. Outside speaker facilities. The 
most outstanding portable in the 
country. Size 8t5 /ts a 31 x Olin. 
Genuine normal price of 35 gas. 
Unrepeatable. 12 month ,trarantee. 
All spares available. With 9Gns. ta , ta - reel, mike, etc. 

VALUE IN VALVES 
GUARANTEED 3 MONTHS 
BY RETURN OF POST 

e:,1, -rai or Il i,-, Rack Guarantee ,n goad if returned unused within 
1 .,, Al t. VALVES ARE NEW UNLESS OTHERWISE INFORMED 

I FREE TRANSIT INSURANCE. POSTAGE 1 valve 6d., 2-11 1 / -, Free over 12, 

OZ4 4/6 61C80T 8/3 1457 14/6 EBC41 
1A7GT 9/6 81125 8/6 19AQ5 7/9 EBC81 
1C6GT 7/6 611 9/8 20D1 8/9 EBF80 

20F2 9/6 EFB89 
1N5GT 8/91616G 6/6 20L1. 18/- EBL21 
184 7/6 6118 7/9 20P1 9/8 EBL31 
2D21 5/e 16L19 12/8 20P3 11/- EC52 
3A4 4/- 6L020 7/9 20P4 17/- ECM 
3A5 6/- 6P25 8/6 25A0G 8/- ECC34 
3D8 4/- 6P28 9/9 25L00T 7/9 ECC40 
399 5/- 8Q7G 4/- 25Z4G 7/- ECC81 
5R40Y 8/- 8Q7GT 8/- 30E5 0/- EC088 
6114G BSA? 6/9 30FL1 9/6 ECC83 
5Y3G 4/8 8967 4/9 30115 8/9 ECC84 
5Y3GT 4/- OSK7 5/- 30P4 9/6 ECC86 
5Z4 9/- BSL7OT 5/8 30P12 7/- ECC88 
5Z4G 08N7GT 4/6 30PL1 9/3 ECF80 
5Z4GT 9/6 68Q7 5/9 3506 8/6 E0F82 
6/80L2 BU4GT 8/- 85L8GT 8/- ECH21 
BASG OVBG 4/8 85W4 e/- E02136 
6A7G 7/6 MGT 8/- 85Z4GT 5/6 ECH42 
OAKS 418 8K4 4/8 5oLOGT 8/6 ECH81 

5 6/- 8x60 5/- ECH88 
OATS 5/- 0K6GT 6/8 186HT- 19/8 ECL80 
ßA116 7/- 726 9- 185BTA19/8 ECL82 
SAVE 7137 6/8 807(A) 5/- ECL88 
BBAB 5/8 
OREO 5/6 

725 
708 78 

807E 4/9 
818 49/- 

ECL88 
EF86 

ß408G 15/- 7H7 888A 12/e EF39 
MHO 787 8/9 954 38 EF40 
811.18 5%- 7Y4 4/6 955 2j3 EF41 
SERT 86 1001 9/- EF54 
8BW8 6Ì9 1009 14/6 BÓ1 8/O EF80 
8BW7 10F1 4/9 9002 4/9 EPOS 
604 á/á 1OLD11 14/6 9008 5/6 EP88 
6C5 5/O 10P13 8/6 ATP4 2/8 EF89 
08 5/6 10P14 9/8 AZ31 B/- EF91 

S8CR 11/- 12AH7 -/- 836 4/6 EF92 
6CD80 17/- 12AH8 9/- CBL31 19/- EF188 
BDB 12AT8 8/6 CL38 9/- EF184 
BF1 4/9 12AT7 4/9 0E81 7/8 EL82 
BFBG 3/8 18AU8 9/- DAF91 4/6 EL83 
6E13 4/3 19A117 4/9 DAF96 7/3 EL34 
6E14 8/6 12.AV0 8/8 DF91 8/- EL35 
6E15 9/8 12AZ7 0/- DF9E 3/- EL38 
6F23 6/8 12BA8 7/- DF96 7/3 EL41 
6156 8/- 128E6 6/6 DK91 5/B EL42 
816GT 12BH7 8/9 DH92 7/- ELM 
6.713 E16 18E1 17/8 DK90 7/3 EM34 
6170 4/9 12170T 8/- DL92 5/- EM80 
52707 7/8 12K70T 4/- DL94 8/6 EM81 
BKBGT 12E8 9/9 DL96 7/3 EM84 
6K7 5/8 L2K8GT 9/8 EABC80 0/6 EM85 
8X70 1/- 12Q7GT 6/- EAF42 3/3 EY51 
8K7GT 123.17 6/3 EB41 5/- EY88 . 

8E8 8/6 129X7 2/9 EB91 2/- EY88 
6X80 5/- 128Q7 7/8 EBC38 4/9 RESO 

CONNECTING WIRE 
P.Y.C. Bright Colours. Five 4/- 
25ft. coils only. 

MAINS 
TRANSFORMERS 

Excellent Quality Guaranteed Up- 
right rann, tiug 250- 0.250v. 
60mA, 6.3v., 3A (OOmA 12 /61 9/6 Ddto senil -shrouded 

SPECIAL C.R.T. OFFER 
Due to huge Bulk Special Purchase 
we are offering CRM141 and MW 
36/24 Tubes at the unrepeatable 
price of 39/ -. P.P. 12/6. The above 
are uaranteed for 6 months. 

* BULK BARGAINS * 
18 POTS. Popular values. 5X. to 
2 Meg. Unused, mixed pre- 4/6 t, long switch, etc. 
CONDENSERS. 25 mixed Electrolytiee 
Many popular Ares. List 10 /- 
Value ER. Our price 

100 RESISTORS 6/6 
Excellent. Sleet 3 -3 watt. 

100 CONDENSERS 9/6 
Miniature Ceramic and Silver Mica 
Condensers, ;IpI to 5,000ple. LIST 
VALUE. OVER el. 

25 TAG STRIPS 4/- 
2, 4, 6 8 -way etc. Unused. 

100 HI STABS 9/6 
5s;, t00n to 5 m0. 

6/3 EZ41 5/9 RIS 9/6 
5/9 EZ80 5/9 SP41 2/3 
7/6 EZS1 8/- SP81 2/- 
7/9 FC4 8/- T41 6/9 
9/9 GZ32 7/8 TDD4 ^/- 

19/6 HURE 9/- 014 7/8 
9/8 KT83C 3/9 U18 7/6 
4/- KT86 14/- U22 6/9 
9/- KT44 8/- 1124 12/8 
8/9 KT45 8/6 U25 8/3 
4/9 KTO1 8/8 1128 7/- 
4/9 HT78 5/9 1135 12/8 
5/9 XT88 12/- U50 4/8 
7/6 KT76 8/6 0107 12/6 
8/- HT88 17/8 U191 9/- 
9/6 KTW81 5/9 U281 8/8 
6/- KTW63 6/- U282 15/- 
8/3 HTZ83 7/- U301 12/8 

11/6 911114 7/- U329 8/8 
7/6 N37 10/6 11801 19/- 
8/8 N78 18/- IIABC80 7/- 
7/- N108 13/- IIAF42 7/9 
6/3 PC88 10/- UB41 8/6 
6/6 PC97 7/8 UBC41 7/8 
8/- PCC84 6/6 11BC81 8/- 

10/8 PCC85 6/6 IIBF80 7/9 
10/8 PC088 11/9 UHF89 7/8 
3/- PC089 8/6 11111.21 ; 9/8 
4/6 P00189 13/6 110085 7/3 

11/- PCP80 8/9 11CF80 8/8 
8/- PCF82 8/- UCH21 9/3 
3/8 PCF84 12/- IICH42 7/3 
3/6 PCF86 7/6 UCH81 7/9 
6/- PCL82 7/9 UCL82 8/- 
7/6 PCL83 9/- 0CL83 10/- 
6/9 PCL84 7/3 111,41 8/6 
8/- PCL85 7/6 UF42 4/9 
3/- PCL86 10/8 UF80 8/3 
9/9 PEN25 3/9 UFOS 7/6 
9/6 PEN45 8/8 UF89 5/9 
8/9 PEN46 4/6 UL41 7/8 
8/6 PL33 8/6 17E44 14/- 

11/e PL36 9/8 IIL46 8/3 
0/- PL38 17/6 UL84 7/- 

12/6 PL81 7/9 UR1C 7/8 
8/- PL82 8/8 
7/9 PL88 6/0 
6/6 PL84 7/8 
8/6 PY31 8/- 
7/9 PY82 10/- 
6/9 PY80 6/6 
5/9 PY81 5/9 
8/8 PY82 5/9 
7/6 PY83 5/9 
7/8 PY88 9/- 
8/6 PY800 6/3 
8/6 PZ80 9/6 

IIM80 9/8 
IIII8 8/9 
UUS 11/- 
IIY21 9/8 
UY41 8/- 
UY86 5/- 
VR105 5/- 
VR180 7/9 
SSO 7/9 
Z86 8/6 

CO -AX, low nee..., 8d. vd., 25 yards 
1 /6; 50 ids. 22/ -; 100 yds. 42/8. 
Co -ax Plugs, 1/3. Wall outlet boxes 3/8 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge reduction. Red Spot 1 /6 standard LF type now only 
White Spot R.F 2/- 
Mallard Matched Output 12/6 Kits 0081D and 2-0081 
R.F. Kits 0C44, 0045 (2) 12/6 
3 transistors. 
AF114 8/- OC44 6/tl 
AF115 7/6 0045 6/8 
AF118 7/8 0072 5/6 
AF117 7/-- 0081 5/6 
ÁF127 8/8 0081D 6/6 
0028 12/6 0082 8/- 
0038 14/- 0C170 8/6 

08171 8/8 

GERMANIUM DIODES 
General Purpose miniature detector 
A.V.C. etc. 8d. .,r 8/8 doz. 
Geld Bonded highest quality 
Individually tested. 1 
9/8 dos. 

SILICON RECTIFIERS 
Guaranteed performance. Top 
Make,. Tested 250v, working. 
100inÁ o 250nù 
13 for 9/813/" (3 for 19/8) 7 

LOUDSPEAKERS. 
6tin. 7/6 30 Top Makes. 

7in. 8 
î x 4f o. /6 

Poet: 21ba 2 / -. albs., 2 /0. 7 lbs., 8/6, I51ba., 4/ -, etc. (C.O.D. es al. ALI. VALVES LESS 5% AND POST FREE IN DOZENS. 
Rattail Only, Hi -Ft Demonetralloua. 72 East Street, Southampton 
Tel. 86851 11/12 North Road. Brighton, TeL 67989 

ALL MAIL ORDER AND RETAIL SHOP 
350/352 FRATTON RD., PORTSMOUTH Tel. 22031 TECHNICAL TRADING CO. 
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LASKYi 
RADIO 

PRACTICAL WIRELESS November, 1965 

Offer the Finest Value and 
HUME CONSTRUCTORS 

We consider our construction parcels to be the finest value on the home construe. 
tor market. If on receipt you feel not competent to build the set, you may 
it as received within 7 days when the sum paid will be refunded less postage 

THE "SKYROVER" RANGE 
GENERAL SPECIFICATION 

7 transistor plus 2 diode superhet, 6 waveband portable 
receiver. Operating from four 1.5 v. torch batteries. 
The SKYROVER and SKYROVER DE LUXE cover the 
full Medium Waveband and Short Waveband 31 -99 M 
and also 4 separate switched band -spread ranges. 13M. 
18M. 19M and 25M, with Band Spread Tuning for accu- 
rate Station Selection. The coil pack and tuning heart 
is completely factory assembled, wired and tested. 
The remaining assembly can be completed n under 
three hours troni our easy to follow stage by stage 
instructions. 

A simple additional circuit 
provides coverage of the 
1100/1950M. band (including 
1500 M. Light programme). 
All components and de- 
tailed construction data. 
Only 10 / -extra Free 
This conversion is suitable 
for both modela that have 
already been constructed. 

Data for Receiver 2/6 extra. 
Refunded if you purchase the 
parcel. Four U2 batteries 3/4 extra. All components availabie 
separately. 

NEW -The SKYROVER Mk III 
Now supplied with redislgned cabinet, edgewise 
controls, black and chrome plastic cabinet. 
Site 10 x 61 x 311n. with carrying handle. £8.19.6 Post 
Can now he built for 
H.P. Terms: 271- dep. and II months at 1519. Total 
H.P. Price 410.0.3. 

The SKYROVER DE LUXE 
Tone Control Circuit is Incorporated with separate 
Control. In a wood cabinet site Ill x 06 x 31n., covered 
with a washable material with plastic trim and carrying 
handle. Car aerial socket flrted. 
Can now he built for H.P. Perms: 33 den. 
Post 5/- £10.1 9.6 ¡oottlai II P P.ß912 10 

COLLARO STUDIO TAPE DECKS 
3 speed model -15. 31 and 75 1,p e., available with either 
} track or } track heads. Fitted with 3 motors; pause 
control and tape position indicator. Fast forward and 
rewind. Deck site: 125' x 105' x 4'. For use on 110- 125v.. 
50 or 60 c.p.s. mains but by the simple addition of a step - 
down auto transformer these decks can be operated 
direct from normal 200 -250v. A.C. mains. State whether 
50 or 60 c.p.s. model required when ordering (note: U.K. 
mains la normally 50 c.p.s.). Brand new and unused. 
LASKY'S PRICE * track Model £6.19.6 
LASKY'S PRICE 1 track Model £10.10.0 
Carriage and Packing 7/6 extra. 
Standard Model for 2001250v. mains operation available 
} track 910.10.0:1 track 813.19.8. Post 7/8. 

ELIZABETHAN LZ 27 PORTABLE 
Special Bargain Oiler -brand new, unused and tully guar- 
anteed. Brief specification: 2 speeds -7i and 31 i.p.s.; 
track; 31 watt output; inputs for mie, and radio; Outputs 
for ext. speaker and additional amp. or monitor; built in 
7 x 4in. speaker; tape position and record level indicators: 
fast forward and rewind. Volume and tone controls also 
superimpose facilities. Takes 7in. spools For 200/250v. A.C. 
mains. Attractively styled cabinet with carrying handle 
and detachable lid, size: 16 x 13 x 71n, Complete with crystal 
mic.. tape and empty spool. Makers List Price 27 Goa. 

Suitable Mains auto trans or- 
mer 15/8 if ordered with the 
deck. (List price 19/61. 

TAPE RECORDER 

LASKY'S PRICE 18 Gns. Carriage and Packing 10)- 

B.S.R. AUATO LHO 
STREVERA 

NEW 
PR ICES 

Brand new and filly guaranteed -complete with cartridge 
and stylus. 
UA14 4 speed mains model 94.9.6 
ÚA16 4 speed mains model 24.19.8 
UA16 9 v. battery model 25.19.6 
UA20 4 speed mains model 95.19.6 
Add 5/- carriage and packing on each. 

INTERNATIONAL TAPE 
Mn. Message tape, 15011 . 3 
31n. Message tape, 225ft. 4 1 
Mn. Message tape. 300ft. 7 
3 }ln. Triple play. 600ft. Myla. base 15 
41n. Triple play, 900ft.. Mylar base 17 
Sia. Double play, 1,200ft., Mylar base 15 
Mn. Long play, 900ft., Acetate base 10 
51n. Standard play, 600ft., PVC base 8 
Mn. Tripe play, 1,80011.. Mylar base 35 
65in. Double play 1.800ft., Mylar base 22 

Famous Amer.cau stand -Fully Guaranteed 
5 /1n. long pray, 1,700ft., Acetate base .... 12 
5i In. Standard play, 850ft., PVC base .... 11 
51ín. Triple play 2.400ft.. Mylar base . 45 
7 °n. standard play, 1,200f'.. Acetate base 10 
71e. Standard play, 1 200ít., My°a. base .. 12 
lia. Long play. 1,800ft., My/a. ba-e 19 
7/u. Double play. 8,40011. My'a base ., 25 
7in. Long play 1,800ft., Acetate base ,., 15 
71n. Triple play 3.60011.. Mylar base 58 
P. a P. 11- extra per reell 4 reols and near Poet Fre 

The "REALISTIC" Seven 
* 7- transistor Superhet. * 350 milliwatt 
output into 4in. high flux speaker. 
* All components mounted on a single printed circuit 
board. Full med- 
ium and to eve 
cover. * Plastic dosok 
cabinet handleoaris 

7xhandle. size 
7 x x Blue. 
Grey all Grey. 

Socket et for cars /ape requ * Lla 
frequee ncy 470 Kcls. 
* Ferrite rod 
internai aerial. Operate from PP9 or 
^,miler battery. * Full data supplie,. 
All colts and I.F.'s etc. fully wound ready 
for immediate assembly Any outstanding 
receiver. 
Can ve tmilt for £5.19.6 Post 4/6 
PPP Batt. 3/9. Data and Instruction. 
separately 2/8. Refunded If you purchase 
the parcel. All parts sod separately 

REALISTIC Seven DE LUXE 
With the same specification as standard 
model -PLUS a superior wood cabinet 
In contemporary styling with full vision 
circuler dial. 

ONLY £1 EXTRA 

SINCLAIR MINIATURES 
THE MICRO -6 
Self- contained pocket radio. Size only 
1 °l x l'°f, x }m. Amazing performance. 
Complete with earphone and detailed ' 
construction data, Can be huit, for only 591a 

Allroppeaa. is sold separately 
TH I SI.IMLINE 
2- transistor pocket radio. Size only 21 x 
if x llin. Micro alloy transistors on 
printed circuit. 49 / 6 CAN BE BUILT FOR 
THE NEW X -20 AMPLIFIER 
20 watts P.W.M. amp)ider and pro -anion- 
fier built on single printed circuit size 
31 x 31m.- weight only 40 ozs. built! Input 
sens. 1mV for 20 watts oust. Output Imp. 

KIand RICEms £7.1.7.6 Post Free 
AVAILABLE READY BUILT AND 
TESTED 99.19.6. Posi Free. 

cos. for vol. bass and treble, 7/0 the 
extra mains power pack, tf required 
94.19.6. 
THE X -10 AMPLIFIER 
10 watt power amplifier fitted with 
integrated 

V aare-amplifier. 10 watts Only 
ò 13 x lin. £5.19.6 Post Free KIT PRICE 
AVAILABLEREAOt BUILT,TESTED 
AND GUARA NTEF.D. 86.19.6. Post Free 
3 pots for Volume, Bass and Treble. 7/6 the 
3 extra. Mains power pack, it required 541 -. 

U.H.F. TUNERS 
Only a tew available. Compiete 
with PC80 and PC138 valves. We 
regret no circuit or data is avail- 
able. Knobs included. 

Lasky's Price 79/6 
Post 2/b. 

GORLER UT 340 FM /VHF 
TUNING HEART 

Permeability tuned -covering 87 to lob 
Mais. For use with one EC085 valve 
In metal case. site x 2' x iiin. Circuit 
supplied Laskey's Price 19111 
ECCO. valve 9/. extra Pn.t 2r 

LASKY'S FOR D.I.Y. CONSTRUCTION BARGAINS 
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Service in Great Britain to both 

& HI -FI ENTHUSIASTS 
TAPE RECORDERS . RECORD PLAYERS . AMPLIFIERS ETC. 
COMPLETE MONO; STEREO SYSTEMS TO YOUR SPEC. 

NEW COMMUNICATION 
RECEIVERS 

MODEL KT 320 KIT 

547 

LASKYS 
RADIO 

The "Sixteen" Multirange METER KIT 
This outstanding meter was featured by Practical Wireless in 
the Jan. '64 issue. Lasky's are able to offer the complete kit 
of parts as specified by the designer. 
RANGE SPECIFICATION: D.C. volts: 0-2.5- 25-50. 250 -500 at 
20,000 Il /V A.C. volts: 0-2.5-50-250-500 at 1,000 fl/V. D.C. current: 
0- 50µA. 0-2.5- 50-250 mA. Resistance: 0 -2,000 O. 0 -200 O. 0-20M O. 
Basic movement: 40µA l.s.d. moving coil. Black plastic case, 
31 x 51 x 1 }in. Controls: 12 position range switch: separate slide 
switch for A.C. volts -D.C. ohms: ohms zero adjustment pot. 
meter: 
details. Data an 

zero. 
1 cuit available separately. 2/6 refunded if all 

Parts bought. Pair of Batteries. 2/5 extra. H.P. terms available. 

LASKY'S PRICE £5.19.6 
...,; THE LATEST "KUBA" 

IMPORTED AM/FM 
STEREO RADIOGRAM 

CHASSIS 
Long, medium and short waveband cover. 
age plus VHF /FM. Piano key wave-change- 
separate flywheel tuning on AM and FM 
Basa, treble and balance controls. Magic -eye 

I I tuning Indicator- Ferrite rod aerial. The 
+ very latest printed ehealt ; . Provision 

for multiplex -adaptor. 5 valves -line up: FCC85. ECH801, ECC83, ELL80. EAF801. Full vision tuning 
scale, size 21 x lain. 0.crall ,Imu-nsi u -: 21 x 6!. z Sin. Made to the very highest standards. 

Supplied in sub- assemblies for easy building. Covers 
range from 540 Xe/s to 30 Me/s. Ham Band is 

provided with a scale for direct reading and can also be 
band spread, 9 valves. Facilities: A.N.L., A.V.C. and 
M. V.C. Q Multiplier also serves as B.F.O. H.F. stage 
and two I.F. stages ensure high sensitivity and 
selectivity (all coils and 1.F.s are supplied pre- 
aligned). 2 Aerial Sockets. Stand -by position for 

with a teammate] d meter fitted. 200.250v. A.C. 
mains. Steel cabinet, grey crackle finish. Size 
15 s 8 x 10m. Dial 12 x 4Pn. All parts new and fully 
guaranteed. Oamplete with full construction data 
and operating 

LASKY'S PRICE 25 GNS. FREE 

Also available reedy built and tested 2. gas. 
H.P. Terme Available. 

MODEL HE30 Still a Pew avnllable- 
wive.iscd dune '65 

LASKY'S PRICE 30 GNS. 
H.P. Terms available. 

MODEL HE40 

1 

Covers medium wave band and 1.0.4.4 biers. 4.5- 
11.0 Mc's.. 11.9-30.0 Me /s. in separate switched 
band spread ranges. Controls include B.F.O. Sensi- 
tivity, A.N.L. Receiver -Stand -by Switch, Tone 
Switch, 6-Meter. For 200-250v. AC/D.C. Internal 
loop and telescopic antennae fitted. Valve line -up: 

SOBE6, 12BÁ6, 12AV6, SOCo and metal rectifier. 
Size 13# x 8# x b #in. Instruction manual included 
No Kits availabi. -. 

LASKY'S PRICE 19 GNS. POST 

H.Y. Term. £4.0.0. dep. and 11 montas at £1.12.0. 
Total H.P.P. 121.12.0 

MODEL HE80'omma' ;'Per receiver.` 
Freq. range 540 Kc /s -30 Mc /s. and 144 -146 Me/s. 
Dual conversion on '2 metres, with extra R.F. stage, 
Single R.F. stage. two I.F. stages on all other bands. 
B.H.O. and Q- multiplier circuits. Improved A.N.L. 
and voltage regulated powerpack. "S" meter 
band spread ou amateur bands, large illuminated 
dial with lugging scale. All controls fitted. Output 
for speaker and phones. Valve line -up: 4 x IlAQS, 
3 x 6BAii, 2 x 613E6, 1 x 6BL8, BALD, 6AQ5 6CÁ4 
and OA2. Steel ease 17 x 7/ x loin. For 200/250v. 
A.C. mains. Brand new with full instruction manual. 
No Kits availabis. 

LASKY'S PRICE 59 GNS. 
POST 
FREE 

H.P. Terms £12.19,0 dep. and 11 monthly payments 
of £4.28.0 Total H.F.P. 066.17.0 

LASKY'S PRICE 292 GNS. Carriage & legurawie 12/6 anas. 

TEST METER ADAPTOR 
Type P.E. 220. Transistorised device which enables any 30 microamp D.C. 
Multimeter to be used in place of a valve volt meter. On the Iv. range an 
impedance of 1 megohm is offered which increases on the 1011v. range to 
100 megohms. 7 ras immediate connection to Ars 8 bill suitable for s, 

with any other 30 m o icroamp meter. Size 6 x 6 x 5in. New and boxed. Lut 
Price 7 Gns. 

LASKY'S PRICE 39/6 Post 2/6, Set of batteries 7/5 extra, 

DOMESTIC PROCESS TIMERS BY SMITHS 
Finest quality Smith's Clocks originally intended for use in the most expensive electric cookers. 3 types 
available-brand new and unused -at well below production cost. 
Type 1, Clockwork Interval Timer. Gives loud and prolonged ringing to indicate the end of any set 
time from # minute to 1 hoar. Oiu. dia. dial x 2m, deep. 

LASKY'S PRICE 9/1 1 Post 21- 

Type 2. An cle, fric cl k wall combined sequence switching to Rive_r-- - 
automatic switching of au electric appliance to switch on at any 
pre -set time up to 12 hours ahead and ta switch o0 at any pre-set ; 1 1 

time up to 9# hours later. Switch contacts are rated at 25 amps 1/ 100;250 V., 50 c.o.s. and are therefore suitable for cookers and heat- 
ing appliances as well as tape recorders, radios, lights, etc. Easy to 
set. 3in. dial. Fully enclosed mechanism- overa8 size 5 z 11 z si in. 

LASKY'S PRICE 25/- Pmt 216. 

Type 3. De Luxe version of , with fully calibrated, easy to read 
dial as illustrated,. Nets tlr,. ossslei does not have a back cover. 

LASKY'S PRICE 35/- Post2 /6. 

GREENCOAT RECORD PLAYERS 

C 

45 r.p.m. 6 volt Battery operated. Complete with pick -up fitted 
crystal cartridge. Size only 7 #ín. x 61n, Fitted auto, stop and 
start. New and perfect. 49 /6 45 r.p.m. Model 
2 -speed model for 33 and 45 r.p.m. 5916 P. & P. 2/6 (as illustrated) 
TRANSISTORS Brand new & guaranteed 
GET Si. GET SS, GET S6, 2/6; 873A, 874P, 
3/6: 0C45, 0071, OC81D, 4/6; 0C44. OC70, 
0076. OM (match pair 10/6) 5/6; AF117, 
0075, 0C200 6/8: 0C42. 0C43. 0073, 
0082D 7/6; 0C201. 0020415/ -; 0C205, 00206 
19/ ; 0C28 ' /8. 

TRA NSFILTERSITY BRUSH CEUTA.. CO. 
TO-01B 465 kc/s. t 2 kc/s. 
TO-01D 470 kc/s, ± 2 kc/s. 
TO-02B 465 kc/s. f 1 kc/s. 
TO-02D 470 kc/s. ± 1 kc/s. 
TF-01B 465 kc/s. t 2 kc/s. 
TF-0117 470 kc/s. - 2 ko/s 

7/6 EACH 
Post 6d. 

207 EDGWARE ROAD, LONDON, W.2 Tel: PAD 3271/2 42 TOTTENHAM CT. RD., LONDON, W.I Tel: LAN 2573 

33 TOTTENHAM CT. RD., LONDON, W.I Tel: MUS 2605 152/3 FLEET STREET, LONDON, E.C.4 Tel: FLE 2833 

Both open all clay Saturday. Early closing Thursday. Both open all day Thursday. Early closing Saturday. 
Please address all Moil Orders to Dept. X.W 207 Edgware Road, London, W.2. 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 
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INCREASE 

YOUR 

KNOWLEDGE. 

tt 

November, 1965 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

CHOOSE THE RIGHT COURSE FROM: 
RADIO AND TELEVISION ENGINEERING, 
INDUSTRIAL TELEVISION, RADIO AND 
TELEVISION SERVICING, ELECTRONICS, 
COMPUTERS AND PROGRAMMING. 
ELECTRONIC TECHNICIANS, SERVOMECH- 
ANISMS, TELEMETRY, COLOUR TV, 
INSTRUMENTATION, AND PRINCIPLES OF 
AUTOMATION. 

ALSO EXAMINATION COURSES FOR: 
Inst. of Electronic and Radio Engineers 
C. & G. Telecommunication Techns' Cert. 
C. & G. Supplementary Studies 
R.T.E.B. Radio /TV Servicing Cert. 
P.M.G. Certificates. Radio Amateurs' Exam. 

LEARN AS YOU BUILD 
Practical Radio Courses: Gain a sound knowledge o1 
Radio as you build YOUR OWN 5 -valve superhet 
Receiver and Transistor, Portable Signal Generator 
and High Quality Multitester. At the end of the course 
you have invaluable practical equipment and a tund of 
ppenonsl knowledge and skill. ICS Practical Radio 
Gounee open a new world to the keen amateur. 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

Whether you need a basic grounding, tuition to com- 
plete your technical qualifications, or further special- 
ised 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 
examinations and ICS technical courses in radio, television 
and electronics. PLUS details of over 150 specialised 
subjects. 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

11 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 170. I NTERTEXT HOUSE, PARKGATE RD, London SWI I 

I I 65 
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Another step forward . . 

AN IMPROVED AVOMETER 

Model 8 Mk. Ill 
Fused ohms circuit provides increased protection 
against inadvertent overload. 

Improved temperature coefficient over whole range. 
With the aid of a range of d.c. shunts, measurements 
can be made up to 400 amps d.c. 

This new model incorporates increased sensitivity, 
the lower a.c. ranges and wide frequency characteris- 
tics, with the traditional Avometer features including 
the Ayo automatic cut -out mechanism and inter- 
locking rotary switches for quick range selection. 

Write for fully descriptive Folder or for complete Catalogue of AVO Instruments. 

1r 33 AVOCET HOUSE - 92 -96 VAUXHALL BRIDGE ROAD - LONDON, S.W.I . VICtoria 3404 aOyr 

SURBITONPARK RADIO 

AUDIOKITS & RECORDAKITS 
E.M. TUNER UNITS Nos. 15. 16 and 17 Cash £12.17.6 
Or Dep. 51 /band 12m. pyrnts. o, 18 /10 (H.P. Prins, £13.17.6) 
TRANSISTORISED AMPLIFIER with 5 position input selector, 
pre -amp and controls. 10 watt amplifier and Power Pack. 

For 3 Ohm Speaker. Cash 214.5.0 
Or Dep. 57 / -and 12 m. pones. 20/10 (H.P. Price £15/7/0) 

For 15 Ohm Speaker. Cash £15.8.0 
Or Dep. 62 /- and 12 M. pymis. 22/6 (H.P. Price £16.12.0) 
All above Include Front Panels, Knobs and Instructions. 
TWO TRACK RECORDAKIT AMP. (Valve) FOR STUDIO 
DECK, 6 valves. controls, self powered Cash 211.11.0 
Or Dep. 47/- and 8 m. pyrnts. 25/6 (H.P. Price £12.11.0) 
COLLARD STUDIO DECK 3 speed latest Two Track Cash 210.19.8 

(H.P. Price £12.0.0) Or Dep. 44/- and 8 m. pyrnts. 241e 
COMPLETE KIT with case, spkr., tape and mie 
Or Dep. 120/- and 12m. pyrnts. 44/- (H.P. Price £32.8.0) 
FOUR TRA('K AMP. as above Cash £1212.0 
Or Dep., 2/- 8 m. pymts. 27/6 (H.P. Price £13.12.0) 
FOUR TRACK COLLARD DECK Marriott "X" Series heads 

Cash £13.19.8 
Or Dep. 56/- and 12 m. pyrnts. 20/6 (H.P. Price £15.2.0) 
COMPLETE KIT with case, spkr., tape and mie. 

Four Track Cash 233.19.8 
Or Dep. 136/- and 12 m. pyrnts. 49/10 (H.P. Price £36.14.0) 
TAPE PRE -AMP for Studio Deck, self powered 

Two Track Cash £8.8.0 
Or Dep. 34/- and 6 m. pmts. 25/8 (H.P. Price 29/9/0) 
TAPE PRE -AMP as above Four Track Cash £9.9.0 
Or Dep. 39/- and 6 m. pyrnts. of 28/4 (H.P. Price £10.9.0) 
%Ae are leading stockists for all Martin Constructional Ki 

AMPLIFIERS TUNERS Selection 
ARMSTRONG 222 10 -10 watts Stereo Amplifier Cash £27.10.0 
Or Dep. 110 /- and 12 m. pyrnts. 90/4 (H.P. Price £29.14.0) 
ARMSTRONG 224 F.M.'l'UNER Powered Cash £22.10.0 
Or Dep. 90/- and 12 m. pyrnts. 33/- (H.P. Price £24.6.0.) 
ARMSTRONG 223 AM /FM TUNER Powered Cash £28.15.0 
Or Dep. 115/- and 12 w. punts. 42/2 (H.P. Price £31.1.0.) 
A It USTItt/NG 127 MONO 7W with AM /FM Cash £28.10.0 
(1, ft c. ION/- ,,,,,/ 1. m 1,",, l... 38110 H. P Pr Irr £2Á.12.f11 

SURBITON'PARK RADIO LTD. 

ARMSTRONG 127 STEREO as above Stereo amp...Cash 237.10.0 
Or Dep. 150/- and 12 m. pyrnts. 55/- (H.P. Price £40.10.0) 
ARMSTRONG 227 MONO-13W amp. with AM /FM... Cash 238.15.0 
Or Dep. 147/- and 12 m. ponts. 53/10 (H.P. Price £39.13.0) 
ARMSTRONG 227 STEREO as above with Stereo Amp. 

Cash 252.15.0 
Or Dep. 211/- and 12 m. ponts. 77/4 (H.P. Price 256.19.0) 
ARMSTRONG 226 STEREO as above, but Meg. P.U. Filter 

Cash 281.0.0 
Or Dep. 260/- and 12 m. pyrnts. of 88/- (H.P. Price £65.16.0) 
Teak Cases for all Armstrong Units 23.10.0 
ROGERS CADET Mk. 3 10-10 watt Stereo Amp. Mag. P U. 

Cash 229.10.0 
Or Dep. 118/- and 12 m. pyrnts. of 43/3 (H.P. Price 231.17.0) 
CASE MODEL ROGERS CADET Mk 3 £3.0.0 extra 
LEAK STEREO 30 TRANSISTOR AMPLIFIER ..Cash 249.10.0 
Or Dep. 198 /- and 12 m. ptmts. of 72/7 (H.P. Price £53.9.1) 

LOUDSPEAKERS Selection 
FAN!? 122/10 heavy Duty 121n. 20 watt Cash 25.5.0 
WHARFEDALE SUPER 8 /RS /DD Cash £6.14.3 
WHARFEDALE SUPER 10 /RS /DI4 Cash 210.18.0 
Or Dep. 44/- and 8 m. pmts. of 24/3 (H.P. Price £11.18.0) 
G:OODMANS MAXIM Cash 217.10.8 
Or Dep. 70/6 and 12 m. pmts. 25/8 (H.P. Price 618.18.6) 

MOTORS PICK UPS Selection 
GARRARD SRN() Mono Cash £5.10.0 
GARRARD Model 1000 )Iona Cash £7.10.0 
GARRARD Model 2000 Mono Large Table Cash £8.10.0 
Or Dep. 34/- and 6 mn. pyrnts. 26/- (H.P. Price 19.10.0) 
GARRARD Model 3600 Stereo Lightweight arm.... Cash 211.11.0 
Or Dep. 47/- and 8 m. pymi... 25/6 (H.P. Price 212.11.0) 
GARRARD S.P.25 Less cart.: Single player Cash £12.10.0 
Or Dep. 50/- and 8 m. pyrnts. of 27/6 (H.P. Price 213.10.0) 
GARRARD ATM Less cart.: Heavy table Cash £13.0.0 
Or Dep. 52 - and 12 m. pants. 19/- (H.P. Price £14.0.0) 
GARRARD A 711 De Luxe changer, less cart Cash 222.30.0 
Or Dep. 90 /- and 12 ni. pumt.c, 33/- (H.P. Price 224.6.0) 
GARRARD 1.AB 80 Push button oper. less cart Cash 227.10.0 
Or Dep. 110 /- und 12 w. pyrnts; o 40/4 (H.P. Price 229.14.0) 
GARRARD 401 Transcription Table. No arm Cash £32.10.0 
Or Dep. 130/- and 12 m. pymts. 47/8 (H.P. Price £35.2.0) 
GOLDRING G66 Mono Single Player Cash £11.11.0 
Or Dep. 47/- and 8 m. pyrn ts. 25/6 (H.P. Price £12.11.0) 
GOI.DRING GL26less cart.: Heavy table, single play Cash 217.1.0 
Or Dep. 69/- and 12 m. pyrnts. 24/11 (H.P. Price £18.8.0) 
GOLDRING: G1,70 trans.: Unit with arm. less cart...Cash 229.18.8 
Or Dep. 120/6 and 12 m. pants. 43/9 (H.P. Price 232.5.6) 

Leaflets available upon receipt of 6d. stamp. 

48 -50, Surbiton Road, Kingston -on- Thames, Surrey 
Phone KIN. 5549:: Hours 9 a.m. to 6 p.m. daily (1 p.m. Weds.), 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK, ALL 
GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE, PLEASE 
NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS' SECONDS & REJECTS, 
WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED" BUT HAVE A SHORT AND UNRELIABLE LIFE. 

0A2 5/9 
OB2 BI- 
OZ4GT 4/8 
lA3 2/6 
1A4 12I8 
14.5 6- 
1670T 7/6 
1C1 9/- 
102 8/- 
1C3 8/8 
106 5/. 
106 10/6 
1D5 6/6 
10G 9/8 
11DI 61- 
1FD9 3/3 
106 1l- 
I116GT 7/8 
1L4 2/8 
1LA4 17/6 
1LA6 16/10 
1LD5 4/- 
1LNS 4/8 
LY6GT 8/6 
111 6/- 
1110 4/9 
1111 5/- 
1115 4/- 
184 5/- 
185 3/3 
1T2 29/- 
IT-1 2/8 
1U4 5/6 
lUb 5/3 
2A7 12/6 
2C26 2/9 
2D13C 7/. 
2021 5/- 
2%2 3/- 
364 3/9 
3.42 6/9 
3137 5/- 
3D6 3/9 
3Q4 6/3 
3Q5OT 6/9 
384 4/9 
314 6/- 
41)1 3/9 
5R4GY 8/6 
5T4 7/- 
51140 4/8 
50'40 8/- 
5Y313T 419 
5Z3 6/6 
6Z4 7/6 
630L2 8/9 
6A60 8/9 
6680 6/9 
6AB7 4/- 
OAC7 3/. 
6A05 2/8 
6.807 6/9 
66.15 8/6 
6AK5 4/9 
6A116 6/- 
66E8 5/9 
661.3 2/8 
6AM5 2/6 
6A.516 3/- 
BAQS 5/0 
6626 20/- 
6AT6 3/6 
6AUO 5/9 
6)0%6 6/8 
6850 12/8 
6B8G 2/O 
6B66 4/6 
6E66 4/3 
613136 5/8 
6E26 5/6 
6BQ5 418 
6BQ7A 7/8 
6227 8/3 
6E26 0/- 
6887 26/- 
BBWO 7/8 
OBW7 6- 

6BX 4/3 
131J4 2/3 
6C5 4/- 
6C6 3/- 
6C8 3/- 
6("J 10/9 
6C10 81- 
6C12 5/9 
OCD6G 18/- 
6C16 6!8 
6CW4 24/- 
6D1 1/6 
6D3 9/6 
606 3/- 
6E5 9/6 
611 9/6 
6F60 8/9 
6F6GT 7/6 
6F'70 5/- 
6F8 5/- 
6F11 17/6 
6F12 3/- 
61,13 3/9 
6F14 23/3 
6115 619 
6F16 6/8 
6F17 12/6 
6116 13/5 
6F23 9/3 
61'24 10/8 
6132 3/- 
6133 3/6 
606 2/0 
6103 1/6 
6250 3/- 
13J5GT 4/3 
6.16 3/- 
6J7G 4/6 
6J7GT 7/- 
6KOGT 6/8 
6K7G 1/3 
OK7GT 4/- 
6K8G 3/8 
OK6GTM8/6 
6K25 24/- 
8L1 10/- 
OLIO 13/6 
6LeGT 7/8 
6L7GTM NO 
6L18 10/- 
6Ll9 19/- 
6LD3 8/8 
6L01:3 6/3 
61.1/20 8/8 
6N7GT 7/- 
611 9/3 
6P25 8/8 
6126 9/- 
6128 11/8 
6Q70 4/- 
6Q7GT 7/9 
61)70 5/3 
61t70T 11/- 
686, 7/- 
6807 4/9 
6807 7/9 
6807 4/9 
681117 8/- 
8827 9/8 
68K7 4/6 
68L7GT 4/9 
68N7GT 4/8 
09Q7 6/- 
68R7 1218 
6887 2/- 
OU4GT 8/8 
6150 6/- 
6U7G 7/- 
6160 8/8 
6V60T 5/6 
614 3/9 
61:5 5/8 
6Y7G 12/6 
0Z4/84 5/- 
6Z50 15/- 
767 1218 
7E6 12/6 

:B7 9/6 
7C:, 8/- 
706 819 
7C7 51- 
71.13 150- 
7L3 14/8 
7D6 14/6 
7117 5/9 
7117 1216 
7V7 6/- 
7Y4 6/- 
802 2/8 
9E016 9/8 
9112 3/- 
007 7/6 
10C1 9/9 
10C2 12/- 
1001 7/- 
1002 11/8 
10F3 10/- 
1015 9/9 
10F18 9/9 
10LD3 6/8 
lOLU11 9/6 
10113 12/- 
10P14 11/6 
I103 17/6 
111M 17/8 
11E:4 17/. 
12A6 2/3 
1266GT16/8 
I2AC6 4/6 
l2AD6 9/6 
126E6 8/- 
12A117 6/- 
1IAH8 10/9 
12AT6 410 
12AT7 3/6 
12AU6 3/9 
12AU7 9/6 
12616 5/9 
12A17 4/8 
12617 9/9 
1211A6 6/3 
12E16 4/9 
12B07 6/- 
12E1 18/9 
12HOGT 1/8 
12250T 2/8 
12J7 GT 7 /3 
12115 10/. 
12K7GT 3/6 
12K8GT 3/8 
12Q7GT 3/6 
128A7GT8/9 
128(7 41- 
12507 3/- 
12S117 3/- 
12827 5/- 
128K7 3/- 
128Q7 8/- 
128R7 5/- 
121150 7/. 
12Y4 2/. 
I301 5/- 
13113 5/0 
14617 9/6 
1502 6/- 
18 12/6 
19 10/6 
19AQ5 7/8 
19B08020/5 
1901 8/- 
2.001 10/- 
20D2 21/- 
20F2 11/8 
e0L1 12/- 
20P1 12/0 
2013 12/- 
20P4 13/- 
20P6 11/6 
256130 7113 

25L6 4/9 
26U40T14/7 
2515 7/9 
2515G 7/9 
25Z4G 8/8 

2525 7/3 
25Z60T 8/- 
27813 23/8 
26D7 0/9 
WW1 6/6 
30C15 10/- 
90C17 11/9 
30C18 9/8 
3015 7/8 
301L1 9/8 
30L1 6/6 
30L15 1018 
30L]7 11/6 
30P4 12/- 
30P12 7/6 
:36PI0 5/3 
30119 12/- 
30P11 9/6 
30PL1310/8 
30PL1411/3 
SOPL15 9/8 
35/51 12/8 
35A5 20/0 
35L6GT 6/- 
36014 4/6 
337.3 16/8 
357.40T 4/6 
:35Z5GT 5/9 
408-UA 6/6 
41.M'PL 8/. 
418111 19/- 
42 5/. 
43 10/- 
45 17/6 
45ZOGT 15/- 
5065 21/10 
50135 8/6 
5005 8/6 
500D6040/9 
501,60T 6/- 
52 1J 14/6 
5:3KU 14/6 
72 816 
77 6/- 
70 4/9 
80 5/3 
831 8/- 
85A2 8!8 
NAG 67/6 
90AV 67/6 
9000 42/- 
90CV 42/- 
9001 18/- 
150E2 18/8 
15002 6/9 
161 16/- 
16513T 34/11 
21:580 6/6 
220B 10/6 
301 90/- 
:302 15/- 
30:3 16/- 
304 16/- 
305 16/4 
:306 13/- 
956 2/- 
12036 7'- 
1622 12/6 
2101 12/6 
4033 15/- 
4687 71/- 
5763 7/8 
0067 10/- 
7193 1/6 
7477 219 
9002 , 4/6 
9006 216 
At834 200/- 
AC044 0/. 
ACIHL 10/8 
ACIPEN11/6 
AC2PEN! 

DD 12/6 
ALSIEN: 

DD 23/8 
ACOPES 4/9 
6CIPFIN 

(6) 17/6 
AC/PEN 

(71 171- 
AC/8G 22/6 
AO/60/VM 

12/- 
AO/TH1101- 
AC/TP 18/- 
ACIVPI 12/- 
AC!VP212/- 
ATP4 2/3 
AZ1 4/6 
62.31 9/6 
AZ41 8/6 
898 4/9 
B349 10/3 
B710 5/9 
BL63 10/6 
Cl 12/4 
11C3U0 6/6 
CL4 19/6 
CL33 11/6 
CVO 2/8 
CV63 10/6 
CV271 12J8 
CV428 19/- 
CYI 16/4 
CY10. 8/6 
CY'31 5/9 
Dl 1/3 
015 13/6 
D49 30/8 
063 3/- 
1177 2/3 
DAC32 7/6 
DAF91 8/8 
DAP96 8/- 
DCC90 6/9 
DD4 12/6 
DD4I 10/8 
DDT4 7/6 
DET25 7/6 
0133 8/6 
DF66 13/- 
DF72 30/- 
DF'Bl 2/3 
DFOd 6/- 
11F97 10/- 
D1130 16/0 
D1163 4/. 
D0176 3/6 
DH77 3/6 
DH81 23/8 
DH701 26/- 
D1110716/11 
DK32 7/6 
0K40 15/6 
D291 4/- 
DX92 3l- 
DK96 6/6 
1)L33 6/9 
DL33 5/. 
01,63 5/3 
DL68 16/- 
DL72 15!- 
DL72 30/- 
DL92 4/9 
DL94 6/- 
DL96 6/- 
DL810 10/6 
DM70 61- 
DM71 9/0 
DW4r350816 
DW4,5008/8 
D186 618 
DY87 7/0 
EBOF 241- 
E83F 24/- 
E88CC 18/6 
21801 19/6 
1,1148 1/9 
6650 1/6 
6676 6/9 
66E080 5/9 
EAC'Jl 313 
EAF42 7/9 

, 1.1334 1/- 

EB41 4/9 
F:BPI 2/8 
EECS 20/8 
1B03:: 8/- 
EE041 616 
EBC91 6/3 
EBC90 3/6 
EBC91 5/6 
EBF80 5/9 
F.BF83 7/3 
EBF89 5/9 
EBL21 10/3 
2'52 4/3 
EC53 12/6 
EU-54 6/- 
11270 4/9 
EC90 2/8 
EO91 4/- 
E(t92 9/6 
6CC3I 7/3 
ECC32 4/6 
ECC33 2911 
1C034 21/7 
ECCS3 4/0 
ECC40 7/. 
ECM 3/6 
ECU82 4/8 
ECC83 4/0 
EC084 5/6 
ECC85 6/9 
ECC88 8/0 
ECC189 11/8 
ECC804 8/9 
ECC807 16/. 
20180 7/3 
ECF82 0/3 
60186 10/. 
ECF80424- 
ECH3 283 
EC'H21 3/. 
ECH3:3 22/8 
ECH85 4/- 
EC1142 8/- 
101181 619 
EC08:3 8/6 
EC'884 9/6 
ECL60 5/9 
EC'L82 6/6 
1CL83 8/1 
ECL90 81- 
EF6 20/6 
EFT 20/8 
EF22 6/6 
EF36 316 
EF376 7/- 
6139 5/- 
6140 819 
6141 6/8 
EF'42 8/6 
1150 2/0 
E154 3/- 
51F7' S/- 
E1-U 4/3 
EF8:3 6/6 
E185 4/6 
1186 1/6 
EF69 4/3 
6E91 3/- 
1192 2/6 
EF97 10/- 
6198 9/9 
11183 7/3 
EF184 618 
E1190 9/6 
EK32 5/9 
ELL 19/6 
EL32 816 
EL33 8/6 
1134 0/9 
EL:35 101- 
BL36 6/9 
EL37 12/3 
EL41 7/. 
EL42 7/9 
EL81 8/3 
11.63 6/9 
EL84 4/4 

EL85 7/8 
E1,86 7/8 
EL91 2/6 
EL93 6/- 
EL360 27/- 
EL820 16/4 
EL822 22/6 
ELL80 18/6 
EM4 17/9 
E0134 11/6 
E6135 121- 
E1171 16/8 
EM80 0/3 
EMS). 7/. 
61164 6/- 
6M65 8/9 
EM87 7/6 
EN31 101- 
EN91 6/6 
KM 5/0 
6181 7/8 
6183 9/8 
E184 9/6 
6186 5/8 
EY88 8/9 
RY91 8/- 
EZ:33 5/3 
EZ40 5/4 
EMI 8!8 
EZ60 . 819 
EZ81 4/8 
EZ90 3/9 
F02 14/6 
F(q 619 
FC111 14/4 
FC13C 17/- 
FW46006/6 
FW4/8008/1 
OT1C 9/9 
0(150 55/- 
0730 7/6 
GZ32 8/- 
GZ33 1411 
GZ24 10/- 
GZ37 14/1 
1130 6/- 
HABC80 9l1 
111.2 7/6 
HL130 4/. 
HL23 12/0 
51.L23DD61- 
11L41 3/9 
OL41DD12/4 
0L42DD12/0 
HL133DD9/6 
111309 26/- 
HVR2 8/0 
11VI12A 8/0 
iW:i 6/8 
1W4/3500/1 
1W4'600 8/- 
KBC32 20/3 
6F36 12/6 
KL35 11/6 
KLI.32 31/7 
KT2 6/- 
KTS 16/- 
KT32 4/9 
KT33C 1/- 
KT36 2911 
KT41 6/6 
KT44 6/- 
KT61 6/9 
KT63 8/9 
KTBO 12/8 
KT74 18/6 
KT28 28/- 
KTW61 4/9 
KTW62 8/1 
KTW83 6/8 
KTZ41 1/1 
L63 8/- 
LN152 5/9 
LN309 9/6 
1.1319 9/6 
LI'2 9/6 
LZ:319 6/9 

LZ399 5/6 
61004 7/8 
MHLD812/0 
ML6 5/9 
MS4B 20/6 
M9P4 12'- 
191312/14 4/8 
MX40 8/9 
N37 10/6 
N78 29/- 
2108 26/2 
N639 26/- 
P41 3/6 
P61 2/6 
PABC80 5/9 
PC88 6/9 
P088 9/. 
PC'95 6/0 
PC57 0/0 
PCC84 5/0 
PC4185 6/9 
PCC88 10/8 
P((.0.89 11/6 
PCC18910/- 
PCP80 6/9 
10F82 0/- 
PCF84 0/8 
PCF86 8/3 
PCFe01 9/9 
PCF8O2 10/- 
PCF805 9/3 
PCF80612/9 
PCL82 8/6 
P,CL83 9/6 
PC1,84 7/6 
PCL85 8/6 
PCL86 8/9 
PCL88 12/4 
PEN40DD 

34/. 
PEN45 7/- 
PEN45DD 

12/. 
PEN4O 4/. 
1EN38810/8 
PEN453DD 

1014 
PENA4 7/. 
PEN ,DD 

4020 17/6 
PFL20020/6 
PL33 9/- 
r4,26 0/- 
P1,38 111- 
PL81 6/9 
P1,62 6/3 
11.82 6/- 
1184 6/3 
P1:500 16/9 
P1964 9/8 
PTlS 12/. 
PX4 0/- 
PX25 8/1 
P131 4/0 
PY32 8/9 
P133 8/9 
PY'80 416 
PY91 5/. 
PY'82 419 
P78:3 6/8 
1,189 7/8 
01000 5/9 
P9801 7/6 
P230 9/0 
QP21 6l- 
OP22B 19/6 
QQ10910 

36/- 
Q8752010/0 
4110.60/151/0 
R10 16'- 
R12 5/6 
RI6 39/. 
R17 17/8 
1/18 9I6 
R19 6/9 
1162 718 

201/740A 
54/- 

RK34 70 
8130 22,ß 
eP4B 19/8 
8113C 12/6 
0141 31- 
8P42 12/6 
SP61 2/. 
SU26 27/2 
T41 91- 
TDD2 1210 
TDD4 7/6 
TH416 100- 
TH2IC 10/8 
now 14/6 
TH41 10/- 
TH239 8/9 
TP22 6/- 
TP25 6/- 
TP2620 7/6 
TYFBF 11/8 
CABU60 5/6 
U6142 6/9 
(/841 10/6 
UB041 6/3 
UBC81 0/3 
UBF80 5/6 
UBF89 6/3 
138131 10/9 
UC92 813 
U(X'84 8/- 
UIX:85 6/8 
UCF80 8/3 
U01121 81- 
UCH42 8/- 
L'CH81 6/0 
UOL82 7/3 
UCL83 9/3 
U'F41 819 
UF42 4/9 
UF80 3/3 
UF85 6/9 
U186 0/- 
CFeyy 5/8 
UL41 7/. 
UL46 8!6 
1'1-64 5/6 
UY4 17/6 

1 11:34 17/6 
U1180 8/8 
CRIC 8/6 
IX"s /- 
UU8 111- 
CU7 11/- 
Ul'8 14/- 
[:Up 6/6 
U1712 4/3 
l'Y1V 10/3 
C12l 7/9 
l'Y41 Si- UM 4l9 
1:10 9/- 
U12:14 7/8 
I116 15/- 
1.717 51- 
l'18%20 6/6 
1'19 49/e 
U22 5/9 
025 8/6 
U26 7/6 
CSI 6/6 
C37 1318 
U8.5 1610 
C37 29/- 
1:4.1 15/6 
C47 8/1 
U50 4/9 
U52 4/8 
U76 416 
1178 3/9 
U101 19/0 
U107 17/6 
(191 9/8 
C251 9/. 
(291 6/9 
l282 1218 

U301 11/- 
1:3'9 9/- 
U899 9/8 
U403 9/9 
U404 01- 
1:801 16/- 
14020 6/6 
V16140 11/9 
VM84B 12/- 
VP2 8/6 
VP2B 9/6 
VP4 14/6 
VP46 14/6 
VP4B 12/- 
111:3C 7/- 
112:3 2/6 
VP41 5/. 
11133 9/9 
VR7i 21/. 
VR165 6/6 
VR150 4/9 
1'T61A ^/. 
VT501 8/- 
111111 5/. 
VUI20 10/- 
VU120A10/- 
VU133 7/. 
W21 5/- 
W42 12/. 
W6141 24/6 
01833 10/6 
W70 3/8 
W77 2/6 
W81111 6/9 
W101 28/8 
W107 10/6 
W720 17/8 
X14 7/9 
118 8/- 
124 10/0 
X41 10/- 
X61 6/- 
X 6 619 
X64 5/0 
X65 6/8 
X66 7/3 
X7691 8/6 
X70 36/2 
X79 27/. 
X81M 29/1 
X101 23/6 
X109 28/- 
X116 9/9 
X119 6/8 
X14o- 8/- 
103 5/. 
1'O5 5/. 
Z63 416 
7.6O 7/3 
Z77 '41- 
'1.729 8'6 
Z740 9/3 
Z759 38/- 
Tr0n4ie1ors 
and diodes 
ÁA120 4/6 
A.4129 400 
AC107 14/6 
AC213 8/- 
AC'114 8/- 
AC127 9/6 
4D14O 26/- 
A.1102 27/8 
AF114 11/- 
AFItb 10/6 
A111O 10/- 
AF117 6/0 
AF118 90/- 
AF124 11/- 
AF120 10/6 
AF12O 10/- 
A1'127 918 
AFZ12 26/U 
BY101 4/- 
BY10a -/. 
GD:3 516 
GEM 6/8 

0014 10/- 
GETIO:I '/- 
GET10410/- 
GET10617/6 
uFT111 IV- 
0E1.113 6/9 
CET114 6/6 
GET116 17/- 
GET873 9/8 
GET874 0/6 
OEX13 3/6 
0E135 8/- 
GEX:ftl 10/- 
GEX45 6/6 
OFN64 1119 
GF1XO0 16/- 
MAT100 7/9 
MATIUI 816 
61AT120 7/9 
MAT121 8/6 
OAS e/- 
0610 6/8 
OA70 3/- 
067:3 3/- 
0679 8/- 
0A81 3/- 
0685 3/- 
0A96 9/- 
0600 3/- 
O691 31- 
0695 3/6 
062200 6/- 
0A210 9/6 
06211 18/8 
0A220010/6 
062203 9/8 
OA2204 918 
OAZ210 708 
OC16W 36/- 
009 Poi- 
OC22 83/- 
0C23 571- 
O02:5 12/- 
01926 8/- 
0028 23/- 
0(29 16/0 
OC'3.9 9/8 
0('36 21/6 
0C41 8/- 
0C42 6/- 
0C43 12/8 
0('44 4/0 
0044P11 8/3 
0('45 816 
0C'4521 8/. 
0005 02/6 
0016 261- 
007U 6/6 
0C7I 3/1 
O072 8/- 
uC7:3 161- 
0074 8/- 
OC75 8/- 
O07O 818 
0(77 12I- 
0078 8/- 
0(81 4/. 
00810 41- 
008160 SI- 
OC'82 10/- 
O('ß:3 61- 
0X'84 B/- 
00139 m- 
01140 19/- 
00170 8/6 
OC171 91- 
0L`200 10/6 
0C201 29/- 
0C203 141- 
0(.204 10/ß 
O(.?Ofi 10/8 
OC:P71 27/6 
0E112 12/8 
T82 12/6 
16,3 151- 
V10;10A121- 
X.4103 15/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. DRMIR 13/ -. 1)2M213 and 02M3B 16/13. L117 21 /-, LW 15 26 /.. RMO 7/11. RMl 5/3. 0/212 6 /8. RM3 7/9. 2614 12/9. RM5 17/6. 14686 
14697 19/8. 146100 23 / -. 146124 28/8. 14 6163 36/8. 148130 81/ -. 14E261 11/8. 10101 18/9. 16R0.1,16.1 8/ , 1031 21/ , 16RD.2.2.8.1 11 /.. 162E.2.1.8.1 
1826.1.1.8.1 4/ , 182.8.1.2.8.1 11 / , FC116 8 / -. FC124 12/6. ßB3 10 /8. 020 9/ , (r14 6/9. C2V 9 /.. 030 11 / -, C3B 14/6. 03V 11 / -, 22)20 4/3. Q3 /4 3/7. 
ELE01'ROLYTIC9. Can types: 32 x 32/450v. Il /.. 30 x 50/350v. 8 / -. 64 x 1201350v. 9/-. 60 x 2591275v. 9/8. 100 x 4001275v. 12/6. 100/275v. 8/.. 200'275v. 
100 x 200/275v. 8/8. Tubular types: 8,450v. 1/9. 16/450v. 2 /9. 324.50v. 3/9. 8 x 8 /450v. 8 / -. 16 x 16í450v. 4/-, 82 x 32/250v. 4 / -. 8 x 16450v. 0/9. 32 350v. 
Widget silicon rectifiers. Types BY100. Output 250 volts 4 amp. No larger than a shin button. 6/6 each. Series limiting resistance 1/8. 

17 /6. 
8/8. 

4/ -. 
1/ -. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terme of business -Crib with order only. No C.O.D. Poet/Packing 6d. per item. Orders over 214 post free. All orders cleared dal of receipt. Any parcel Insured 
aptoat damage In transit for fid. extra. We are open for personal shoppers 9.00-5 p.m. Pat.. 9.00 -1 p.m. Complete Wt of modern and obsolete valves, 
resistors, condensers, transformers. potentiometers, microphones, etc. with terra, of business. 6d. Please enquire for any item not listed with S.A.E. 
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November, 1965 PRACTICAL WIRELESS 551 

R. S. C. 
(MANCHESTER) LTD. 

MAIL ORDERS TO: 
54 WELLINGTON 
STREET, LEEDS I 

Terms: C.W.O. or C.O.D. No C.O.D. 
under LI. Postage 2/9 extra under L2. 
4.6 extra under L5. Trade Supplied. 
S.A.E. with all enquiries please. 
PERSO NALSHOPPERS WELCOME 
AT ANY OF THE BRANCHES 
BELOW. OPEN ALL DAY SATUR- 
DAY. 

BRADFORD 
1H0 Noade 
(alf -day 

rth Parade 

Tel. 25349 
14 Lower Castle Street 
(Half -day Wednesday) 
Tel: 22904. 

BIRMINGHAM 30/31 Gt. Western 
Arcade, opp. Snow 

Hill Station. CENtral 1279. No half -day 

DERBY 26 Osmanston Rd., The Spot 
(Half -day Wed.) Tel: 41361 

DARLINGTON Wyndos(Half -day 
Wednesday) Tel: 68043 

EDINBURGH 133 Leith Street, 
(Half -day Wed.) 

GLASGOW 326 Argyle Street, 
Tel: CITy 4158 (No half -day). 

HULL 5) 
Savile (Halt -day 

Thursday) Tel: 
Street 

2050$ 

LEICESTER 32 High Street (Half - 
day Thurs.) Tel: 56420 

LEEDS 5 -7 County (Mecca) Arcade 
(No half -day) Tel.: 28252 

LIVERPOOL 73 Dale St. (No half - 
day) Tel: CENtral 3573 

LONDON 238 Edgware Road W2 
(Half -day Thursday) 
Tel: PADdington 1629 

BRISTOL 

MANCHESTER 
60A -608 Oldham St. Tel: CENtral 2778 
(No half -day) New large store. 

MIDDLESBROUGH Wednesday) 
106 Newport Road. Tel: 47096 

SHEFFIELD 13 Exchange Street 
Castle Market Bldgs. 

Tel: 20716 (Half -day Thursday) 

JASON FMTI g. 
F.Ma dioc 

c oTst 
neo 

parts including valves, tuning £6.19.6 dial. escutcheon. etc. 
SUPERHET FEEDER UNIT Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V. /C. Controls are Tuning. 
WICh. and Vol. Only 250v. l5mA H.T. and 
L.T. of 6.3v. 1 amp. required from amplifier 
Size approx. 9 x 6 x lin. high. Simple align- 
ment procedure. Point -to -Point wiring 
diagrams. instructions and priced parts 
list with illustrations. 2/6. Total building 
costs £5.5.0. S.A.E. for leaflet. 
TRANSISTOR SALE Mullard 0071 2/11, 
0C45 3/11, 0C44 3 /11 0072 2 /11, 0081 2 /11, 
0C171 8 /9, AF117 6 /9. Ediswan XA101 3/9. 
XA112 319, XC101A 3/9. Postage 6d. for up 
to 3 transistors. 
EX GOVT. SELENIUM 
RECTIFIERS 12v. 15 AMP 9 (BRIDGE) F.W. ONLY 
'x. GOVT. SMOOTHING CI,OKf)S. 

200mA, 3 -5 H, 50 ohms, Parmeko 8 /9: 
150mA, 10H, 50 ohms 9/9: 120mA. 12H. 100 
ohms 8/9; 100mA. 10H. 100 ohms 6/9: 60mA 
5-10H, 250 ohms. 2/11. 
TANNOY RE-ENTRANT LOUD- 
SPEAKERS. For outdoor or 
Factory use, b ohms, 8 watts. 7 

/ /nf 

Plus 4/6 carriage 
HI -FI 10 WATT AMPLIFIERS 
BRAND NEW BGno Carr. 
EX- GUITAR AMPLIFIERS 6/6 
Manufacturers' discontinued Model. 
Push -pull output. Latest high efficiency 
valves Dual separately controlled Inputs 
for 'Mike' and gram. Separate Bass and 
Treble Controls. High Sensitivity. Out- 
put for 3 or 15 ohms speaker. Guaranteed 
tested and in perfect working order. 

R.S.C. MAI NS TRANSFORMERS (FULLY GUARANTEED) 
Interleaved and Impregnated. Prim- MIDGET MAINS TRANS 21 x 21 x 2 1in. 
arles 200-230-2111 v. 50 ch.'. Screened. 250:, 60mÁ 6.5v. 2a 13/9 
TOP SHROUDED 1)1ì0P THROUGH 250- 0 -250v. 60mA. 6.3v. 2a 14/9 
250- 0 -250v 70mA, 53v. 2a, 05 -6.3v. 2a 17/9 OUTPUT TRANSFORMERS 
350-0-350v. 80mA. 6.3v. 2a. 0- 5 -6.3v. 2a 21/9 Standard Pentode 5,0000 to 30 .- 5/9 
250- 0 -250v. 100mA. 6.3v. 2a, 6.3v. la .. 21/9 Standard Pentode 7.0010 to 30 5/9 
250 -0-250v. 100mA, 6.3v. 3.5a, C.T. 19/9 Push -Pull 8 watts, EL84, or 6V8 to 30 
250 -0-250v. 100mA, 6.3v. 4a, 0- 5-66.3:. 3a 28/9 or matched to 1511 .. .. 9/9 
300 -0-300v. 130mA, 6.3v. 4a, 6.3v. la, l'or Push -Pull 10-12 watts to match 6V6 or 

Mullard 510 Amplifier .. . 35/9 EL84 to 35 -8 to 150 .. .. 19/9 
300-0-300v. 100mA, 6.3v. 4a, 0.5 -6.3v. 3a 28/9 Following types for 3 and 150 speakers 
350- 0 -350v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 28/9 Push -Pull 10-12 watts. 6V6 or ELM .. 18/9 
350- 0 -350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a 37/9 Push -Pull 15 -19 watts, 6L6, KT66 .. 22/9 
FULLY SIIIIOUDED UPRIGHT Push -Pull Mullard 510 Ultra Linear .. 29/9 
250- 0-250v. 60mA, 6.3v. 2a, 0 -5 -6.35. 2a Push -Pull 20 watts, sectionally wound 

Midget type 2; x 3 x 31n. .. - 18/9 6L, KT66, ELM etc. .. .. 49/9 
250- 0 -250v, 100mA, 6.3v. 4a, 05 -6.3v. 3 29/9 SMOOTHING CHOKES 
300- 0 -300v. 100mA, 6.3v. 9a, 5v. 29/9 60mA, 10H 400 0 4/11. 100mA, 10H, 2000 8/9 
300 -0-300v. 130mA, 6.3v. 4a, C.T. 6.v. 80mÁ 10H 350 0 5/9. 150mA, 10H, 2500 11/9 

la, for Mullard Amplifier .. CHARGER TRANSFORMERS 
350- 0 -350v. 100mA, 6.3v. 4a, 0-5 -.3v. 3a 29/9 All with 200- 230 -250:. 50 cis Primarfes; 
350-0-350v. 200mA, 6.3v. 4a. 0- 5 -6.3v. 3a 38/9 0- 9-15v. 1 /a. 12/9; 0- 9-15v. 2a. 14/9; 0- 9-15V. 
425 -0-425v. 000mÁ. 6.3v. 4a. C.T. 

5v. 
57/9 3a, 16/9; 0- 9-15v. 5a, 19/9; 0- 9-15v. 6a. 23/9 

450 -0- 450:.200mÁ, (6.3v. 4a. 
C.T. 5v. la 

69/9 
0-0 -15v. 880 28/9. 

FICA MEAT 
T0mÁ, 63v. 4a, CTRS. 3a 8918 AUTO (Step up/Step down) TRANS. FILAMIs0 c /TRANSFORMERS 

7/6:1 50 c/s primaries 6.3v. 1.5a, 6/9; 6.3v. 12 250:. watts, 
watts 

150 

"a, 7/6; 12v. la, 7/11: 6.3v. 3a, 8111: 6.3v. 6a. watts 27/9: 250 watts, 49/9; 500 watts 99/9 
17/6: 12v. 1.5a, twice, 17 /6. MIKE TRANSFORMERS 120:1 8/9. 

TWEETERS RA. 3 ohm 2519 15 ohm 25/9 

12 "R.A. DUAL CONE SPEAKERS.399 
8 watt 3 ohm Ideal for Stereo each 

FANE HEAVY DUTY H1 FI SPEAKERS 
12. 20 watt Type 122/10 Only 5 gus. 
R.S.C. POWER PACK. 39/9. Louvred 
metal case only 8 x 8 x 2810. Stove 
enamelled. For 200-250 v. A.C. mains. 
Output at 4 pin plug and socket 250 v. 
60 mA. fully smoothed at 6.3 v. 2a. Suit- 
able for power requirements of almost 
any Pre -amp. or Radio Tuner. 

SPECIAL PURCHASE OF TRUVOX D84 

4 -TRACK TAPE DECKS Carr. 
7/6 

3 speeds 78; 31:11 i.p.s. 
Brand New and Boxed Only Li Gns. 
(Normal price over £30) 

LINEAR TREMOLO/PRE -AMP UNIT 
Suitable for use with any of our Amplifier.. 
Controls are Speed (frequency 
of interruptions). Depth (for 
heavy or light effect), Volume Gns. 
and Switch. 

ARMSTRONG, TRUVOX, LEAK, 
QUAD, ROGERS, LINEAR, W.B., 
FANE, WHARFEDALE, GOODMANS 
GARRARD, GOLDRING, GRAMPIAN, 
LUSTRAPHONE, SHURE, RESLO, 
TANDBERG, FERROGRAPH Products 
stocked. Usual credit terms available. 

SCOOP PURCHASE OF HIGH QUALITY 
RECORD CHANGERS 

VerydlatestGmodel. Normal 11 GNS. 
Retail price approx. £12.15.0 
Heavy Turntable and light- Carr 5/6 
weight pick -up arm. High fidelity Stereo/ 
Mono cartridge. Fully guaranteed. 

R.S.C. 4/5 WATT AS HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the home, 
small club, etc. Only 50 millivolts input Is required for 
full output so that it is suitable for use with the latest 
High- fidelity Pick -up heads in addition to all other types 
of pick -ups and practically all `mikes ". Separate Bass 
and Treble Controls are provided. These give full long - 
playing record equalisation. Hum level is negligible being 

1 dB down 15 dB of Negative Feedback is used. H.T. of 
300V. 25mA and L.T. of 6.3v. I.5a. is available for the supply 
of a Radio Feeder Unit or Tape -Deck pre -amplifier. For 
A.C. mains 200- 230- 250v. 50 e/s. Output for 2 -3 ohms speaker 

I SASls is not alive. Kit is complete In every detail with fully punched Gold Hammer 
finished chassis. point -to -point wiring diagrams and instructions. Exceptional 
value E4-15-0 or assembled ready for use 251- extra, plus 3/8 earr., deposit 22/0 

and 5 monthly partis enta of 22/0 (Total £6.15.0) for assembled unit. 

R.S.C. GRAM AMPLIFIER KIT. 3 watts 
output. Negative feedback. Controls Vol., 
Tone and Switch. Mains operation 200 -250v. 
A.C. Fully isolated chassis. Circuit, etc., 
_upplied. Only 39/9. Carr 3/9. 

61.3A MINIATURE 2 -3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2/3 ohm 
speaker. For 200 -250v. A.C. mains. Size 
111 x 21 x 2110 Volume and Only 59/6 Tone Controls with Switch. 

COMMUNICATION RECEIVERS 
R.X60 DE LUXE 
4 BAND 
220/240v 50/60 ': 

c.o.s. A.C. 
mains opera- 
tion. F're- 
tuendescov- 
ered 1600 Kcls 
to 30 Mc /s 
continuous. Incorporates 51n. speaker. Slide 
rule tuning dial 'S' meter. Internal ferrite 
aerial for medium wave. Telescopic whip 
aerial 58ín. 10 section for short waves. Fitted 
sockets for optional outdoor aerial. Head- 
phones. external speaker socket. Other tea - 
tures are electrical bandspread tuning,Nofse 
limiter, A.V.C., B.F.O.. stand by switch 
Size approx. 12+ x 51 a 8/in. 
Crackle finished metal cabinet. Brand new 
with full instructions I9 Gns. Carr. & 
manual and guarantee pkg. 10 / -. 

VACANCIES FOR PERMANENT 
STAFF AT VARIOUS BRANCHES 

R.S.C. 4 WATT GRAM. AMPLIFIER 
KIT. Complete set of parts to build a good 
quality compact unit suitable for use with 
any record playing unit. Mains isolated 
chassis. Separate Bass and Treble 

5919 controls. Output for 2 -3 ohm 
speaker. For 200 -250v. A.C. 

R.S.C. BABY ALARM or INTER -COMM 
KIT. Complete set of parts with diagrams 
etc. Housed in two polished walnut finished 
cabinets of pleasing design. High sensitiv- 
ity. For 200 -250v. A.C. mains. Fully isolated. 
Controllable at both units. An intercomm 
of this class would normally cost 120 -£30. 
Only 89/6 carr. 5 / -. Ready for use, 6 gne., 

R.S.C. BATTERY TO MAINS CONVER- 
SION UNITS. TYPO 
BM'. An all -dry bat- 

tery eliminator. 
Size 58x41x2in. 
approx. Com- 
pletely repla- 
ces batteries 
supply 1.4v and 
90v where A.C. 
mains 200 -250v. 
50 cis is avail- 

able. Suitable for all battery portable 
receivers requiring 1.4v. and 90v. Complete 
kit with diagram 39/9 or ready for use 4819 
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R.S.C. STEREO 20/119D1H FIDELITY AMPLIFIER 
PROVIDING 10/14 WATTS ULTRA LINEAR PUSH -PULL OUTPUT ON EACH CHANNEL 

FREQUENCY RESPONSE f 2dB. 30.20,000 c.p.s. 
HUM LEVEL 85dB down. 
SENSITIVITY: 5 millivolts maximum. 
HARMONIC DISTORTION (each channel) 0.2%. 

.1 ,'CABLE for 'MIRE' GRAM., RADIO OR TAP. 
HOME OR STUDIO RUT SUITABLE NOR LA E.: r. 

* Four -position tone compensation and 
Input Selector switch. 

* Wdl amplify React from Tape Heads. 

* stereo /Mono switch so that peak monaural 
output of 28 watts ran be obtained. 

* Separate Bass "Litt" and "Cut" and treble 
"Litt" and "Cut" oontrola. 

* Neon panel indicator. 
* Handsome Perspex Frontplate. 
Send S.A.E. tor alluetrated leaflet. 

INTENDED FOR THE 
HALL., OR l' LI Its 

Based on a current Millard design and employing reler- 
ECM, ECC83, ECL86, Et;1.96. F.t:Ldd. ECL88. EL81. 
Output transformers are high -quality sectionally worm,, 
to required specification. Output matrh,nas for :; au,l 
13 ohm speakers on each channel. tn t0.. 
Complete set of parts with point -to -' 3 Gns. point wiring diagrams and Inetrue- 
tion, or Factory assembled. tested and supplied with 
our usual 12 months guarantee rot 18gns. or DEPOSIT 
97/- and 9 monthly payments of 88)10 (total £00.15.81. 

AUDIOTRINE HI -FI TAPE RECORDER KIT 251 REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN FLOUR 
Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape Amplifier 
with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker. empty Tape Spool, a 
Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered In two contrasting 
shades of Regina and Vynair Size 141 x 15 x Blln. high and circuit. Total coat if purchased individual: 
approximately £40. Performance equal to units in the 260 -£80 class. S.A.E. for leaflets. 'f ER MS, Deno,. t 

dens and 12 monthly of.ymento of 42/- (Total 28 Gnu). 

CaPr. 17/e. 
Gns. 

R.S.C. MO 30 WATT ULTRA LINEAR HIGH FIDELITY AMPLIFIER 
highly sensitive Push -Pull high eutpu' unit with selr- contained 

Pre-amp. Tone Control Stage.. Certlfled performance figures 
á «ompure equally with moot expensive amplifiers available. Hum 
88 level 70 dB down. Frequency response +3 dB 30- 20,000 es. A 

-pecWly designed sectionally wound ultra linear output traneiormer 
I. used with 807 output valves. All components are chosen for 
reliability. Six valves are need EF88, EF88, ECC83, 807, 807, 0234. 

Separate Base and Treble Controls are provided. Minimum 
Input required for Tull output Is only 12 millivolts so that 
ANY =ID OP MICROPHONE OR PICK -UP IS SUITABLE. 
The unit is designed Tor CLUBS SCHOOLS. THEATRES, 
DANCE HALLS or OUTDOOR FUNCTIONS, etc. For nee 
with Elect, unie ORGAN. BASS, LEAD OE RHYTHM 
GUITAR STRING BASS etc. For standard or long- playing 

"' -- records. OUTPUT SOCKET PROVIDES L.T. and H.T. for 
R ALIU i is l.Ld.h UNIT, An extra Input with associated vol. control is provided so that two separate Inputs 
',vb u- '.r:,u. slid "Mike" mn be mixed. 200.250v. 80 cle. A.C. Mains output for 3 and 15 ohm speakers 

Complete kit of parts with fully punched chassis and point- to-polnt wiring diagrams and Carr 10/ 
tostructlons. Supplied factory built with F.1.34 output valves and 12 months' pimento' 1 Gns. 'or 14 Gns. If required perforated cover with carrying handles can be +upplled for 19/9. 
Send B.A.E. for leaflet, also speaker. Terms: DEPOSIT 46/- and 9 monthly payments of 82/4 (Total 18 gap 

INTEREST CHARGES REFUNDED °Accoun ettled in6 months 
LLNEAR TAPE PRE -AMPLIFIER. Type LP /1. Switched Equalisation. Positions for Recording at 11km., Slin. 741n. per see.. and Playback. E1184 Recording Level 

and H7 -Fl amplifier, suitable almost so 
Indicator. Designed primarily as the link between a Collaro Tape Deck fit Gns. y 'rape Deck. S.V.E. for leaflet. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH-PULL ULTRA LINEAR 
OUTPUT "BUILT -IN" TONE ems. 
CONTROL PRE -AMP STAGES 

TWO Input sockets with associated controls allow 
mix, of "mike" and gra., as in AIO. High sensitivity. 

gram ., in 
includes 5 valves. ECC83, ROOM 

RL84, EL84, EZ81. High Quality sectionally wound 'S 
output transformer specially designed for Ultra 
Linear operation and reliable small condensers o, 
current manufacture INDIVIDUAL CONTROLS 
FOR BASS AND TREBLE "Lift" and "Cut'. 
Frequency response t3 dB 30- 20,000 c /s. Six nega- 
tive feedback loops. Hum level 60 dB down. ONLY 
23 millivolts input required for FULL OUTPUT. 

pick-ups h [very best 
use 

for 
makes and 

LONG PLAYIN ERDS. For MUSICAL 
INSTRUMENTS such as STRING BASS, LEAD or RHYTHM GUITARS etc. 
OUTPUT SOCKET with plug provides 300v. SOMA, and 6.3v 1.5a. for supply of a RADIO 
FEEDER UNIT. Size approx. 12 x 9 x 71n. For A.C. mains 200 -250v. 50 c.p.s. Output for 3 
and 15 ohms speaker. Kit is complete to last nut. Chassis is fully punched. Full instruc- 
lions and point -to -point wiring diagrams supplied. Only g Gns. Carr. 
(Or factory built 51/6 extra). 10 /- 
It required louvred metal covers with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 33/3 and 9 monthly payments of 24/1 (Total 
212.10.0). Send S.A.E. for illustrated leaflet detailing Cabinets, Speakers, Mikes, etc. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo 
phonic amplifier Vying 5 watts high quality output on 
each channel (total 10 watts). Sensitivity is 50 milli- 
volts. Suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation for "lift" 
and "cut ". Provision is made for use as straight 
(monaural) 10 watt amplifier. Valve line -up ECC83, 
ECC83, EL84, EL84, EZ81. Outputs for 2-3 ohm speakers 
Point -to -Point wiring diagrams and in- 
structions supplied. Send S.A.E. for leaflet. 8 Gns. Full constructional details and price list 2/6. 

Or supplied factory assembled with 12 months' guarantee for 211.7.6- Carr. 10 / -. 
Terms: Deposit 2 gas. and it monthly payments of 24/2 (Total £12.19.6). 
54/4 STEREO AMPLIFIER Always in Stock at keen prices SINGLE 
A complete .set of parte t. construct a good quality and AUTO RECORD PLAYING 
Stereo amplifier with an undistorted output total UNITS, PICK -UPS CARTRIDGES, 
8 watts. For A.C. mains Input of 200.250 v. MICROPHONES, CABINETS Sensitivity 180 m.v. Ganged Volume and Tone Con- 
[role. Peoet balance control. Full In- G Gns VALVES and COMPONENTS 
.traction and wiring diagram supplied it TOO NUMEROUS TO LIST 

ONLY 3 
PAIRS Oi 

SOLDERLI I 

JOINTS 
PLUS 

MAINS - -- ",...... , 

121n, IO WATT HIGH QUALITY 
LOUDSPEAKER 

In walnut veneered 
cabinet. Gauss 12,000 
lines. Speech 0011 3 
ohms or 15 ohms. 
Only ÿ4a19.6 Teri, 
Terms: Deposit 11l3 
and 9 monthly payments 
of 11/8 (Total 28.12.81. 
,Min. SOWA'fTIII-FI LODUsCI hl. t lt 
IN CABINETS. Size 18 x £7 1 

9.6 
18 x loin. Finish as above. 
Terms: Deposit 17/9 and P month, . . 

mente of 17/9 (Total 28.17.6). Carl. CIS 

W.N. "STENTORIAN" HIGH F'DELITY P.E. 
SPEAKERS HF101I. IO watt. r. u'liare a 
really good quality speaker at , 

'mired we highly recommend 
amazing performance Please .. £4.196 whether 3 or 1.', ohm requis. 
2.8.0, JUNIOR BASS REFLEX CA R I N i r . 

ed for above speaker. but sulml.lr 
quality Sin. or leia. speaker. Aco +flea.!, , . 
ported. Polished walnut veneer finish. .d, . ' 
10in. Strongly made. Handsome Dos 

1 - appearance. Superb reproduction A 
R.S.C. STANDARD BASS REFLEX CABINET. 
I2in. loudspeaker acnustleally Lined and pn.- 
Siae20x 14 x [sin. R.'autinn walnut veneef nu 
Leh. Recommended Toi 
use with Audfotrine 

System. £5.19.6 System. 
AUD'OTRINE CORNE: 
CONSOLE CABINETS, 
strongly mad Beautiful 
polished wamnt vene. red 
fiolsh. Plea-,"" _ 

JUNIOR MO/I' ' 

rip to öre 
AVp1u. rox. 20 . 49 

/ 9 8 
STANDARD 
take op to Lon.. - 

Sloe Y 5 la 

8 . Can. 7,6. 

SENIOR 
GnsMODEL. 

To take up to 12in. ,pecker and 
with Tweeter cut-out. Sire approx. 30 z 30 s 1Sin. 
(Recommended for see with Audiotrine speaker 
system). Carr. 8 /8. 8 Gns. Terms available. 
AUDIOTRINE HI -FI SPEAKER 
SYSTEMS. Consisting of matched 12ín. 
12.000 line. 15 ohm high quality speaker: 
cross -over unit 
(consisting of 
choke, conden- 
ser. etc.) and Tweeter. 
Smooth res- 
ponse and ex- tended fre- 
quency range 
ensure surpris- 
ingly ^ealLstic 
reproduction. Standard 10 
watt rating. 
£4.19.9 Carr. 

SI -. 
Or Senior 20 watt, £6.19.8. Carr. 7/0. 
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R.S.C. BASS- REGENT 50 WATT AMPLIFIER 
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL -PURPOSE UNIT 
For lead, rhythm, bass guitar and all other musical instruments 
For vocalists, gram, radio, tape and general public address 

* UNUSUALLY POWERFUL LOUDSPEAKER 
COMBINATION consisting of a FANE HIGH 
FLUX 151n. 30 watt unit PLUS a FANE 12in. 20 
watt unit with extended frequency response. 
4 Jack Socket Inputs and two independent Vol- 
ume Controls for simultaneous use 01 up to 4 
pick -ups or 'mikes'. 
* Separate cabinets fully covered in contrast- 

ing tones of Rexine /V,vnair with gold trim- 
ming for speakers and amplifiers. 

* Separate Bass and Treble Controls giving 
'Boost' and 'Cut'. 

Send S.A.E. for leaflet. Or call at one of our 
many branches and compare the Bass -Regent 

with units at more than three times the cost. 
49Gns. Or deposit £7.16.11 and 12 monthly pay - 

Carr. 251 , ments of 81/6 Total 54 Gns. 

Full Range of EA NE and GOOD- 
MA NS Speakers in Stork and all Ope 
'Mike.'. Credit terms if required. 
R.S.C. B20 MULTI -PURPOSE AMPLIFIER 
especially suitable for Bass Guitar 
A highly efficient unit incorporating massive 
Bin. high Bus loudspeaker specially constructed 
to withstand heaviest load cu ditious. Rating 
25 watts. individual bass and treble 
controls give ample 'Boost' and 'Cut' 
Two jack socket inputs separately con- 
trolled. Cabinet is of substantial c. 
strnction and attractively finished 

t 

two contrasting tones of Resine and 
Vvvair. Size approx. 24 z 21 x l3ius. 
Send S.A.E. i Carr. 
for leaflet. 292 Gns. 17/6 
Or deposit 84.14.6 and 12 monthly 
payments of 49/- (Total 32i gns.). 

R.S.C. G5 AMPLIFIER 

TRANSISTORISED SOUND MIXER 
Enables mixing of up to 4 standard jack inputs, 
i.e. mie., tape, gram, tuner, et_., 

49 
into single 

output. Compact and completely self- 
contained uses standard 9 volt battery 9 Post 3/6 

R.S.C. GIS IS WATT AMPLIFIER for Lead or 
Rhythm Guitar, 'Mike', Gram or Radio 

High -fidelity push -pull output. Separate bass 
and treble "Cut" and "Boost" controls. Twin 

separately controlled inputs so that 
two instruments or "mike" and pick- 
ups can be used at the same time. Loud- 
speaker is a heavy duty flux 12m. 20 
watt model with cast chassis. Cabinet 
is covered in contrasting shades of 
Rexine /Vynair. Size approx. 18 x 18 

t4iilny 19 Gns. pK DEPOSIT 3 Gns. 
and 12 monthly payments of 31/6 
(Total 21 ens.) Send S.A.E. l'or leaflet. 

4 watt high quality output. Incorporating high flux 12ín. 10 watt 
loudspeaker. Sensitivity 40 mv. High impedance lack input. 

Handsome cabinet (size 14x14x71n. approx.) finished in Rexine /Tygan. 200 -250v. A.C. mains. 
Suitable for Lead of Rhythm £9.19.6` Or Deposit 30/9 and 9 monthly payments 
Guitar in home or small club etc. of 22/3 (Total 11 Gns.1 Carr. 7/6. 

INTEREST CHARGES 
REFUNDED ON H.P. 
ACCOUNTS SETTLED IN 
6 MONTHS Addresses Page 551 

R.S.C. COLUMN SPEAKERS 
Covered In two -tone Rexine/ 
Vynair. Ideal for vocalists and 
Public Address. Normally sup- 
plied for 15 ohm matching but 
can be supplied for 100v. line 
for 35/- extra. 
Type C58, 15 -20 watts. Fitted 
five 8in. high flux speakers. 
Overall size approx. 42 x 10 x 5ín. 

122 Gns. /rr. Or dams idt 

9 monthly payments of 27/9 
(Total 214.9.9). 
Type C412. 40 watts. Fitted 
four 121n. 12,000 line 10 watt 
speakers. Overall size 56 x 14 x 
gin. approx. 
Carr. 15 / -. 2 n`4' 
Or deposit of 3 ens. and 9 mthly 
pymts of 43/2 (Total 211 ens). 

30 WATT HIGH QUALITY 
AMPLIFIER FOR LEAD, RHYTHM 
and BASS GUITAR and for VOCAL or 
INSTRUMENTAL GROUPS. 

A Four Input, 
two volume con- 
trol Hi -Fi unit 
with separate 
Bass and Treble 
'Cut' and 'Boost' 
controls. De- 
signed for vocal 
or instrumental 
groups. For Bass, 
Lead or Rhythm 
Guitar. Mullard 

or Hilmar latest type valves. Housed in 
strong Rexine covered cabinet with twin 
carrying handles. Attractive black and gold 
perspex fascia plate. For 200 -250v. A.C. 
mains. Output for 3 or 15 ohm speakers, 

Send S.A.E. for leaflet. 
Gns. or Deposit £3 and 9 monthly 

payments of 37/ -. (Total 
Carr. 12/6. £19.13). 
17 

BULK PURCHASE of FAMOUS MAKE 
Heavy Duty 12' 25 watt 1700 Line Loud - 
speakers List Price approx. £12 Limited 
Stocks at 

cary. 10 /- £6.19.6 
MAGNAVOX STUDIO TAPE DECKS 

3 speed Twin Track Model. Few only 
at 

carr. 816 £ 1 2.1 9.6 
PRINTED CIRCUIT KIT Only' 1 619 Etch your own circuits. Kit 
includes 72sq. in. Laminate, 
Fluids, Brush and instructions. 

SPECIAL PURCHASE OF 

RECORD PLAYING UNITS 

R.S.R. LA'L: 4 -so'd AUTO-CHANGERS 
with hi -fi turnover head, £5.19.6. Carr. 9/6. 

GARRARD AI-HI-SLIM 4- SPEED 
AUTO- CHANGER with high fidelity 
pick -up. Latest model. For 200 -250 v. A.C. 
mains. £9.19.6. Carr. 5/6. 
GARRARD ATO AU'T'O -SLIM DE- 
LUXE 4 -SPEED AUTOCHANGERS. 
Turnover GC8 head, for 200 -250 v. A.C. 
mains, 11 ens. Carr. 5 /6. 
COLLAR() JUNIOR. 4 -speed Single 
Player Unit and Crystal Pick -up with Ill -fi 
Turnover head. Only 85/-. 
HI-FI CRYSTAL PI('K -UP HEADS 
(Cartridges) Acos Standard replacement 
for Garrard. B.S.R. and Collaro, 18/9. 
Acos Stereo -Monaural. 29/9. Ronette. 
Stereo -Monaural 39/9. B.S.R. Stereo 39/9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/ , Low 
Impedance Erase. 12/6. 
PI('K -UP ARMS. Complete and with 
latest Acos /hi -fl Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9, R.T.C. 19/9. Acos Mic 40 25/9) 
Acos Mic 45 29/9. Stick type Acos 39 -1 39/9, 
BM3 with neck band 39/9, Lapel type 29/9. 

R.S.C. BATTERY CHARGING EQUIPMENT Guaranteed 12 month 
All for A.C. Mains 20 

Assembled 
4 amps 6 /12v. 
Fitted Am- meter and variable 
charge rate selector. 
Also selector 
plug for 6 v. 

or 12v. charging. Louvred steel case 
with stoved grey hammer finish. Fused 
and ready for use with mains CO/9 and output leads and battery 
clips. Carr. 4/6 
Terms: Deposit 12/- and 5 monthly 
payments of 12 /- tal £3.12.0 

0-250 v., SOcs. 

ASSEMBLED 
6/12 v. 2 amps. 
Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Fused. ready for 
use with mains 
and output leads. 
3919 319Carr. . 

e /12v. I amp 27/9 
Less meter. 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former, F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse -holders 
Grommets, panels, Heavy 
Duty Clips, circuit. Carr. 3/6 
extra. 
6v. or 12v. 1 amp 22/9 
As above with ammeter 28/9 
6v. or 12v. 2 amps 25/9 
6v. or 12v. 2 amps, inclu- 
sive of ammeter 35/9 
6 v. or 12 v. 4 amps with 
Ammeter and variable 
charge rate selector 52/9 

AUDIOTRINE 3D-1 
SPEAKER SYSTEM 

A complete three dia- 
phragm high fidelity 
loudspeaker unit de- 
signed to occupy a 
minimum 01 space. 
Depth is only approx. 
Gin. Height 24in. 
Width 15in. This has 
been made possible by 
the latest develop- 
ments in loudspeaker 
design. The 12in. cast 
chassis bass unit has a 
resonant frequency 
which is extraordin- 
arily low. It has a 
second diaphragm 
which extends the fre- 
quency range to 17,000 
c.p.s. A further speaker 
operates only on the middle frequencies 
and ensures a smooth response from 40- 
17.000 c.p.s. Rating 20 watts. Imp. 15 ohms. 
Cabinet finish is either polished walnut 
veneer, or leathercloth to match stereo /20 
cabinet. Highly recommended for a Stereo 
or Mono amplifier. Surely the best 
value ever at 
Terms:Deposit 2005. and earn 

monthly payments 24/6 gns. 89 
(Total £13.2.8). 

CHARGER AMMETERS 
0- 1.5a., 0- la., 0 -7a., 8/9 each. 

HEAVY DUTY CHARGER KIT 
6 /12 v. 6 amps., variable output 

Consisting of Mains Transformer 13-200- 
230 -250 v.; F.W. (Bridge) Selenium Recti- 
fier; 'Ammeter. Variable Charge Rate 
Selector Panels, Plugs. Fuses, e 1 

Fusehulder and circuit. Carr. 5/6 59 9 
SELENIUM RECTIFIERS 
F.W. (BRIDGED) TYPES 

6/12v. la.3 /11 6112v. 3a. 9/9 6/12v. 6a. 15/3 
6/12v. 2a. 8 /11 6 /12v. 4a. 12/3 6112v. 10a. 28/9 

6/12v. 15a. 35/9 

COMPLETE POWER PACK KIT 
Consisting of Mains Trans.. Metal Recti- 
fier. Double electrolytic smoothing choke, 
chassis and circuit. For 

'9,11 200/250 v. A.C. mains. Output 7 
250 v., 60 mA. 6.3 v.. 2a. 
MI'LTI -METER ('AB1' 1911. Sensitivity 
2.000 ohms per volt. A.C. and D.C., 54/ -. 
A.IO. Basic Meter sensitivity 155 micro - 
amps A.C. and D.C. ranges. £4.11.8. 
B.40. Sensitivity up to 10,000 ohms per 
volt A.C. and D.C., 26.2.8. TMK 500 
30,000 ohms per volt, with overload buzzer, 
£8.19.8. Other types in stock from 39/9 

BRUSH HAMMER PAINT 319 Tl. 
Silver, Grey or Blue (9d. Post) 

MAINS NEON INDICATORS 3111 
Red. Amber, White post 6d 
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1. 6 VALVE 15 WATT PUSH -PULL AMPLIFIER. 15 r 7 x 1 {1n. A.C. 
Maine 200.250 cob.. 4 inputs with eontrols for same and bans and 
treble lift controls. Tapped for 3 and 15 ohm speakers. Extra H.T. 
and L.T. fm F.M. Tuner supplies etc. Built and tested. 7 gas. P. & P. 
13/6. 

2. CYLDON A.Y. F.M. PERMEABILITY TUNERS FOR ALL TRANSISTOR 
OPERATION. Size 2{ x 21in. apur o. By fatuous manufacturer. A.M. 
I.F. 470 Ko;s. P.M. -1.F. 10.7 Mc.c. A.M. coverage from 1620 Ke /x-525 
Kc /s. F.M. coverage 108 Mo /s- 08Mae. Circuit diagrams 2/6. FREE 
with Tuner, lot, 2nd and 3rd A.M. LF.'s, 1st, 2nd, 3rd and 4th F.M. 
Lr.'s V.H.P. Oso, choke, A.M. I.F. trap. Ail the above are the R.F. 
end of an A.M. /F.M. receiver our radio etC. The above Items, 69.10.0. 

3. AMPLIFIER KIT. 3 to 4 watt Amplifier Kit. Comprising chassis 8f s 
21 x lin. Double wound malus transformer. output transformer, 
volume and tone controls, resistors, condensers etc. Valves 8VO. 
ECC81 and metal rectifier. Circuit 1 /6, trae with kit. 29/6 plue 416 P.AP. 

4. TRANSISTOR INVERTOR. 50 v. D.C. Input. Output '240 v. A.C. 40 
watts incorporating transformers, choke, condenses and 2 GET573. 
It solid 118 gauge aluminium case, size 15 x 6 x 211n. by famous manu - 
farnuer, 19/8, plus 7l- P, & P. 

6. FLUORESCENT LIGHT FITTING. Twin 40 watt 200 /260 e. los tabas. 
39 /8. P. & P. , -. 

6. OSCILLOSCOPE for D.C. and A.C. APPLICATIONS. Push -pun R 
amplifier: Ply -back suppression: Internal T'inie base Scan Wave form 
available for external use; pulse output available for checking TV line 
0'1' Transformers, etc. Provision for external - '1.1' and C.R.T. 
Brightness Modulation. A.C. mains 200'250 v., 915 18.0. P. & P. 10.'- 
FULL 12 MONTHS' GUARANTEE INCLUDING VALVES and TORE. 

7. A.C. MAINS MOTOR. Can be used for a variety of purposes, silent 
running, natista,4ory in every way. 230/250v. A.U., 9 /S. P. & P. Si-, 

S. POCKET MULTI- METER. BM. 39 t 22 r 19. Metçr Mae 29 s lilt. 
Sensitivity 1,000 O.P.V. on both A.O. and D.C. A.U. and D.C. volts. 
0.15, 0 -150, 01,000. D.C. current 0.150 mA. Resistance 0.100k f1. 
Complete with test prods, battery and full instruction., 49/0.1. a P.3/0. 
FREE GIFT for limited period only. 30 watt Electric Soldering Don 
value 16 /. to every purchaser of the Pocket MeltiMetrr. 

9. CHANNEL TUNER LF. 18.10 Mc /s. Continuously tunable from 174. 
215 Mce. Valves required PCFSO and PI'I.'64 tin series). Cover 
BB(' and ITA rouges. Also Police. Firs and Taxis, etc. Brand new 
by tautuo, maker, 10 /.. P. & P. 3h, 

10. POWER SUPPLY KIT In metal case, size 31 x 29 a 2io. Incorporating 
melon transformer. rectifier and condenarrs. 2302511 A.C. malts 
Output. 9v., 100010. 10/6 phis :b- P. A P. 

11. RAE. MONARCH UA14 WITH FULL FI HEAD. 4- aped. plays 10 
191e.. 101x., or at 16. 33, 45 0 Internat., r.p.m. Interna, records. 

1n., 101n. and 12iu, records of the same speed. Has manual play 
position: eoiuuc brown. Dimensions: 129 x 10316. Space required 
above baseboard 4 /In., below baseboard 211u. Fitted with Full FI 
turnover crystal head. 26.19.6. P. & P. 7,8. 

12. 50 MICRO -AMP METER movement by world famous eianuta..tueet. 
Size :; x 21 in.. 26 / -, plu, 1/. P. 0 P. 

18. 8 -WATT 6- VALVE. PUSH -PULL AMPLIFIER & METAL RECTIFIER. 
Size: 9 o ri x Ilia. A.I C. Maio.. '011t.25Uv. ii valve.. For use with 05d. 
or I.. P. recess's. mosleal in.strutnents, all makes of pickups and mikes. 
Ont put 8 watts at 5 per rut total distortion. Separate bans and debit 
lift eoutrnls. Tau inpn)e. with runtrols for gram. and mike. Output 
transformer tapped for :t and 13 ohm speech coil.. Built and tested. 
58.19.8. P..1 P. e -. 

14. 40W. FLUORESCENT LIGHT KIT Incorporating DEC Choke size 
rit x if s Illo. 2 hi pin bolder+, starter and starter holder, 1116. 
P. & P. 4'0. 
Similar to above: SOW Fluorescent Light Kit Incorporating GEC choke. 
size 111 x Is x Isis. 2 bipio holdes., starter and starter holder 17/6. 
P, & P. 5/6. 

15. FIRST QUALITY PVC TAPE 
u. Std. 850ft. ,. 9/- 61n. L.P. 8501í. ,. 

lin. Std. 1200ft. ., 11/8 Sin. T.P. B001í.., 
Sin. L.P. 241111 ..... 4/. 51n. T.P. 1800ft. 
5 11u. L.P. 1200fí. ., 11 /8 5lin. T.P. 240011. 
71n. L.P. 1800ft. . 18 /8 lin. T.P. 2000í4 
P. & P. on each 1 /8. 4 or more Pat Free. 

10 / 
S/- 

80 /S 
97/6 
ala 

18. FIXED FREQUENCY SIGNAL GENERATOR. Crystal controls In metal 
case, size 10 x it x Sin. Incorporating two FCI3 valves. mains trans- 
former, metal rectifier, choke, indicator, lamp, crystal and numerous 
oomponeuts. Modulated and immalulated output socket. Originally 
used for I.T.V. iregneneles. Brand new, 89/6. plus 7/- P. & P. A.C. rains 200-250 volts. 

SILICON RECTIFIERS. 250e. P.I.V. 750 ma. Ola for 7/6 post paid. 

RADIO & T.V. COMPONENTS (ACTON) LTD. 

21 b High Street, Acton, London, W.3. 
All enquiries S.A.E. Goods not despatched outside U.K. 

Shop hours 9 a.m.-6 p.m. Early closing Wednesday 
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1Z« OffE2/ Th1 R. ç::. r.e w. 

COMBINED PORTABLE & CAR RADIO 
4in. SPEAKER The Radio with the STAR features * 7- transistor superhet. Output 350mW. * Grey wooden cabinet, fitted handle with silver 

coloured fittings. Size 12+ x 82 3fin. * Horizontal tuning scale, size I Iá x 2fin, in silver 
with black lettering. 
All station; clearly marked. ONLY f 4 4 O Ferrite -rod internal aerial 
I.F. neutralisation on each 
stage 460 kc /s. 
D.C. coupled output stage 
with separate A.C. negative feed back. 
All components, ferrite rod and tuning 
assembly mounted on printed board. 
Operated From PP9 battery. * Full comprehensive instructions and * Fully tunable over medium and long waveband. 
point -to- point wiring diagrams. * Car aerial socket. Full after -sale service. 
Printed circuit board, back printed with all component values. 

* * * 
* 
* 
* 

Plus 6/6 P. & P. Parts 
list & circuit diagram 
2f6. FREE with parts. 

SPECIAL OFFER -POWER 
SUPPLY KIT to purchasers of 
"Elegant Seven" parts, incorporating - ,,, 
mains transformer, etc. A.C. mains 200 -25Úv. 
Oitput 9v. 50mA. 7'6. 

* 
RADIO & TV COMPONENTS (ACTON) LTD 21C High St., Acton, London W3 
Open 9 a.m. -6 p.m. including Sots. Early closing Wed. Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O. 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

FULL -TIME COLLEGE COURSE 

IN RADIO AND TELEVISION 
Our Course has now been extended to sixteen months' 
duration to include theoretical and practical instruction 
on transistor television receivers, U.H.F. television re- 
ceivers and colour television. 
Next course commences 5th January, 1966 
This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well -known 
makes of television receivers. 

To: 
The Pembridge College of Electronics (Dept. PH) 
34a Hereford Road, London, W.2. 

Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

Name 

Address 

CMrI 
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An 

integrated 
hi -fi turntable 

unit from only 11 gns ? 

YES! 
Only Goldring's 60 years of experience of making 
gramophone turntables and pick -ups could lead to 
a unit like this... the ideal integrated turntable, arm 
and pick -up for do- it- yourself hi -fi aspirants... at 
such a modest price. Just look at the features of this 
remarkable G.66 unit: 
Silent, specially made Swiss mains motor. Pressed 
steel turntable on precision bearings evens out mains 
current fluctuations. Die -cast light alloy arm with full 
stylus pressure adjustment. Plug -in head shell, wired 
for mono and stereo, takes alternative pick -up cart- 
ridges. Eddy- current speed control (as fitted on some 
professional units) varies the four standard speeds 
by ± 10 %. Pick -up raising /lowering device coupled 
to on /off switch and idler -wheel disengagement 
mechanism. Deck size 12 - "x 10". 
See the Goldring G.66 at your dealers -or write for 
descriptive leaflet. 

THE GOLDRING G.66 
G.66/IN/1 X.2 £9.18. 8 + £1.12.4 P.T. £11.11.0 
G.66/CS.80 £10.10. 0 + £1.14.2 P.T. £12. 4.2 
G.66/CS.90 £12.12.10 + £2. 1.2 P.T. £14.14.0 

Goldring Manufacturing Co. (GB) Ltd., 
486 -488 High Road, Leytonstone, London E.11 
Telephone : Leytonstone 8343 

November, 1965 

SHORT WAVE 
MAGAZINE 

Covers the whole field of Amateur Radio 
Is now in its 28th Year and 23rd Volume 
Runs 64 pages every Month 
Circulates in more than 75 Countries 
Is Independent and Unsubsidised 
Prints Constructional, Practical and Theoreti- 
cal Articles on Amateur Transmission 
Includes Regular Activity Features 
Is Entirely Devoted to Amateur Radio 
Stocks most American Radio Books and 
Manuals 
Costs 42s. a Year ($6.00 U.S.) by Subscription 
Is obtainable to order through any Retail 
Newsagent (3s. 6d.) 

(Specimen Copy 3s. 6d.) 

55 Victoria Street, 
London, S.W.1. 

Ersin 

For quick, easy 
faultless 
soldering 

Multicore 5 -core solder is easy to use and 
economical. It contains 5 cores of non -corrosive 
flux, cleaning instantly, heavily oxidised surfaces. 

No extra flux is required. 

HANDY SOLDER 
DISPENSER 

12 ft. of s8 s.w.g. 
SAVBIT alloy in a 
ontinuous coil, used 
direct from free - 

t ending dispenser. 
2/6 each 

SAVBIT 

ÿ 
-ktpo 

SIZE 1 CARTON .M' Contains approx. 30 ft. 
t15 

Y Ii of 28 s.w.g. SAVBIT 
004 alloy. Also available 
t8 in t4 and 16s.w.g. 

5/. sack 

LOW TEMPERATURE 
SOLDER 
S:ce 9 pack contains 

24 ft. of 6040 high 
tin quality 22 s.w.g. 

2/6 each 
size so park 272 fr. 

'51- each. 

BIB WIRE 
STRIPPER 
AND CUTTER 

Strips insulation, 
`9A+' cuts wire cleanly. 

Adjusts to any size. 
3/6 each 

Available from all Electrical and Hardware shops. 
If unobtainable write ro: 

MULTICORE SOLDERS LTD. 
Multicore W m ks, Hemel Hempstead, Herts. Hemel Hempstead 3636 
M.4 
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irprinfrifis Why anyone can build a 
o. TRO- Heathkit model-and save money 

The success of a HEATHKIT MODEL 
is assured by the world- famous HEATHKIT MANUAL 

I-Clear, step -by -step instructions enable assembly of models without difficulty. 
2- Components are pictured with full size drawings enabling easy identification. 

3 -Extra large Pictorials illustrate clearly, each step given in text. 
4-All manuals give operation and adjustment instructions. 

A KIT FOR EVERY INTEREST... HOME, SERVICE WORKSHOP, LABORATORY 

AUDIO HI -FI 
F.M. TUNER lie two parts) 
Total price Kit 06.8.0, incl. P.T. 
AM FM TUNER (in two parts). 
Total price Kit (27.5.0, incl. P.T. 

FM Tune, 
6W STEREO AMPLIFIER, S -33H. 

Kit £15.17.6 Assembled ¿21.7.6 
18W STEREO AMPLIFIER, S -99. 

Kit 08.9.6 Assembled C38.9.6 
6W STEREO AMPLIFIER, S -33 

Kit L13.7.6 Assembled £18.18.0 
40W ALL TRANSISTOR STEREO AMPLIFIER, AA -22U 

Kit £43.18.0 Assembled £68.16.0 
5W MONO AMPLIFIER, MA -5 

Kit L10.19.6 Assembled LI5.10.0 
IOW POWER AMPLIFIER, MA -I2 

Kit £11.18.0 Assembled £15.18.0 
50W POWER AMPLIFIER, MA -50 

Kit 09.18.0 Assembled 027.18.0 
MONO TAPE PRE -AMPLIFIER, TA -IM 

Kit £19.18.0 Assembled £28.18.0 
NEW "STUDIOMATIC" TAPE DECK (MONO) 

E14.19.6. 
LOW PRICED SPEAKER SYSTEM, SSU -I 
Legs 14.6 extra. Kit 01.17.6, incl. P.T. 

A range of Record Players, Cabinets, Mics, etc. 

TRANSISTOR MIXER TM -1 

A must for the tape enthusiast 
9v battery. Beautiful walnut 
cabinet, 4 channels. 
Kit £11.16.6 Assembled £16.17.6 

'AMATEUR' EQUIPMENT 
A wide range of models including: 

AMATEUR BANDS RECEIVER, RA -I (160 -10 m). 
Kit 09.6.6 Assembled ¿52.10.0 

COMMUNICATION TYPE RECEIVER, RG -I (600kc s- 
I.SMc s 32Mc s -I 7 Mc s) Kit 09.16.0 Assembled L53.0.0 

AMATEUR TRANSMITTER, DX -1000 (160 -10 m) 
Kit 09.10.0 Assembled L 104.15.0 

AMATEUR TRANSMITTER, DX -40U (80 -10 m). 
Kit 03.19.0 Assembled L45.8.0 

Other kits in range include: SSB Adaptor, SB -IOU £39.5.0. 

Variable Freq. Oscillator. VF -IO, L10.17.6. Balun Coil Unit, 
B -IU, ¿4.15.6. Grid -Dip Meter. GD -IU, (10.19.6. Q Multiplier, 
QPM -1 L8.10.0 Reflected Power Meter, HM-11U, C8.5.0. 
Also wide range of American models. Please send for details. 

1111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111111111111IIII1111111111' 

FREE 
CATALOGUE of the 
BRITISH HEATHKIT RANGE 

Gladly sent on request ... 

TEST & SERVICE INSTRUMENTS 
5" OSCILLOSCOPE, 10 -120 (TB IOcs -500kc s) 

Kit £35.17.6 Assembled ¿45.15.0 
2(' PORTABLE, 'SCOPE OS -1 

Kit ¿22.18.0 Assembled L30.8.0 
4, VALVE VOLTMETER, V -7 

Kit £13.18.6 Assembled (19.18.6 
6" VALVE VOLTMETER, 1M -'31.1 

Kit £18.18.0 Assembled ¿26.18.1) 
10 -12U RF and RV probes available as extras. 

REGULATED POWER SUPPLY, 1P -20U (Transistorised) 
0i5 -50e d.c. to 1.5A Kit L35.8.0 Assembled L47.8.0 
TV ALIGNMENT GENERATOR, HFW -1 (3.6 -220M cs) 

Kit ¿37.18.0 Assembled L47.10.0 
RF SIGNAL GENERATOR, RE-1U (Up to 100Mc s fund) 

Kit ¿13.8.0 Assembled (19.18.0 
MULTI METER, MM -IU (wide V, A. res. dB ranges) 

Kit ¿12.18.0 Assembled ¿18.11.6 

HARMONIC DISTORTION 
METER, 1M -120 

1 Enables, fast, accurate noise and 
'distortion measurements to be 

made in amplifiers, etc. 
Send for Full Details. 

Kit ¿24.15.0 Assembled L34.0.0 

Other instrument kits include: R C Bridge, C -30, C10.10.0. 
Wattmeter. AW -IU, (17.5.0. Cap. Meter, CM -IU, ¿15.15.0. 
Transistor Tester, IM -30U, ¿24.18.0. 

Power Supplies, Decade R and C Boxes, etc. 
Many other instruments in the American range. Full details 
and catalogue, l' -, post paid. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

TRANSISTOR RADIOS 
"OXFORD" LW. MW RECEIVER, UXR -2 

Kit ¿14.18.0, incl. P.T. 
6 TRANSISTOR PORTABLE, UXR -I, 
LW, MW. Kit £12.11.0, incl. P.T. 
"MOHICAN" GENERAL COVERAGE RECEIVER, GC -IU 

Kit £37.17.6 Assembled L45.17.6 
ELECTRONIC WORKSHOP, EW -I (Experimental Kit) 

Kit ¿7.13.6. incl. P.T. 
JUNIOR RADIO, U1R -I 

Kit £2.7.6, incl. P.T. 
Headphones 30l- extra. Additional amplifier stage will work 
speaker), 16'6 extra. 
A WIDE RANGE OF BOOKS ON ELECTRONICS AND 
RADIO. PLEASE SEND FOR LISTS AND PRICES. ¡J 

To DAYSTROM LTD. Dept. P.W.- 11,GL000ESTER, ENG. I 
Please send nie FREE BRITISH CATALOGUE (Yes No) 
Full details of model(s) 
American Catalogue, l'- Post 
NAME 
ADDRESS 

Paid (Yes No) 
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TERN-ELYNE 
H I G H F I D E L I T Y E Q U I P M E N T 

(I) Mullard "10 Plus IO" 
Stereo Amplifier 

A High Fidelity design providing up 
to 10 watts (per channel). 
KIT OF PARTS 220.0.0. 
Built and tested 224.0.0 (C. & L 7/6). 
We can also supply the Main Ampli- 
her for operation with our Dual 
Channel Pre -amplifier. 
KIT OF PARTS 227.0.0. 
Built and tested 454.0.0 (C. A 1. 10/81. 

L 

(2) Mullard Dual Channel 
Pre -Amplifier 

1 leur -valve design for both Stereo- 
phonic and Monophonic operation. 
KIT OF PARTS 212.10.0. 
Built and tested 815.0.0 (C. A I. 5 / -). 

(3) The "Twin Three" 
Stereo Amplifier 

Bused on a recent design by Mallard 
Ltd. it is ideally suited for use In 
Portable Record Players. 
Built and tested 89.0.0 (C. A I. 7/6). 
I, construct a Stereo Portable 
Record Player, we offer: 
assembled Amplifier with two 

z 5 n. Loudspeaker. and Portable 
Cane for 218.10.0 (C. & I. 10,-). 

Fully descriptive leaflets 
available on any of the 
above items. 

I ion Books and 
Detailed Price Lists 
are supplied Free with 
Kits of Parts but may be 
purchased separately if 
required. 
Items 1, 2 and 14, 3/- each; 
8 and 13, 3/6 each; 7, 8, 9. 
10, 2/- each; 11 2/6 each: 
12, 5/ -. All Poet Free. 

9. siS , 

. 

(5) Tudor AM /FM Tuner 
Self powered VHF /I'M long ami 
medimn w FM 07.5 -1(10.5 Mele 
AM.MW 5_2-1,630 Fiefs. LW 145- 
270 Kc /s. Multiplex output. 

Built and tested 24 Onu. (I'. a P. 7/6). 

(6) Mullard 3 -Valve Pre - 
Amplifier Tone Control 

Designed mainly for the Stern 
Mallard range of Monophonic Power 
Amplifiers. 

KIT OF PARTS 110.0.0 
Built and tested 118.13.0 (C. A I. 6 / -). 

(8) Mullard "5.10" Main 
Amplifier 

For use with Mullard 2- or 3 -valve 
pre -amplifiers with which an un- 

istorted power output of up to 10 
watts is obtained. 
KIT OF PARTS 210.0.0. 
Built and tested 013.10.0 (C. A I. 6/01. 
Above incorporating Partridge Out- 
put Transformer 21.6.0 extra. 

(9) Mullard "5 -IORC" 
Amplifier 

The popular "5.10" omplete in- 
corporating Passive Control Unit 
providing tip to 10 watts high quality 
reproduction with an Input of 600mV. 
KIT OF PARTS 812.0.0. 
Built and tested 216.0.0 (C. A 1. 7/6). 
With Partridge Output Transformer 
61.8.0 extra. 

(16) JLIO Power Amplifier 
Incorporates the latest diode /pentode 
ECL88 valves in push -pull, Partridge 
ultra linear output transformer. 
Partridge main' transformer and 

nothing choke. 10 watts power 
output, surplus. 
Built and tested 212.12.0 (C. A 1. 7!8). 

(10) Mullard "3.3RC" 
A high quality Amplifier developed 
from the very popular 3 -watt Mallard 
"8 -8" design. 
KIT OF PARTS 18.8.0. 
Built and tested 211.10.0 (C. A 1. 6/6). 

(I I) The "Mono -Gram" 
A small Amplifier of genuine high 
quality performance producing up to 
3 watt undistorted output. 
KIT OF PARTS 24.10.0. 
Built and tested 26.0.0 (C. & L 3/6) 

VERITONE 30 
AMPLIFIER 

A general purpose amplifier of 
outstanding quality ideally suit- 
able In, Dance Bands, Clubs, 
Hotels, Factories, Indoor and 
outdoor Public Address requiring 
a powerful robust portable Ampli- 
fier which will provide high 
quality reproduction, distortion 
free. The Amplifier has two 

standard Jack Socket Inputs, high gain and 
low gain with individual volume controls and with 

the master volume control the inputs may be mixed and 
balanced as required. Housed in a really robust steel ease finished in smooth 
grey hammer finish with chrome handles and silver grey front panel 
with contrasting letters and knobs. Built -in Pre. amplifier and Control 
Unit. 30 watt Undistorted Output. Switched Output for 3 or 15 ohms 
Loudspeakers. Fully assembled and tested Price 18 Gns. carriage and insurance 10 /-. Ventilated 
Cover with chrome handles as Illustrated, 35/- extra. 

(17) Double Feature 
Pre -Amplifier 

Inputs for microphone. crystal or 
magnetic pick -ups, tuner unit. and in 
addition offers full facilities for tape 
recording and high fidelity replay. 
This rmique feature means toat 
should you wish to Include tape In 
your hi -fi system at a later date all 
that is required is a suitable tape deck. 

Built and tested 219.18.0 (C. & 1. 5l -). 
Prices if both unite purchased -to- 
gether: 
Built and tested 180.9.0 (C. A L 10/-1' 

VERITONE 30 

A email versatile 3.4 watts Dram 
Amplifier suitable for Crystal Pick -up 
or Radio Tuner, ideally suited for a 

mall domestic installation. Output 
imp. 3 ohms, volume control, treble 
control, bass control and middle con- 
trol. Valve line -up: EL84, EF86, 
EZ80. 
Chassie size 8I x 4 z If in. Silver 
anodised finish. Attractive front panel 
silver grey inieh with contrasting 
lettering and knobs. Size 81 x 2tin. 

Fully assembled and tested 6 Gns. 
(C. A 1. 5/ -). 

(7) MULLARD 2 -VALVE 
PRE -AMPLIFIER 

Employing two EF86 valves and 
designed to operate with the Mustard 
MAIN AMPLIFIERS but also per- 
fectly suitable for other makes. Now 
with new design front panel. 
KIT OF PARTS 28.8.0. 
Built and tested 19.10.0 (C. & I. 5/ -1. 

(d $ 

(12) Stereo Tape Pre - 
Amplifier Model STP -I 

For me with current Trevor, Bren- 
ell or Collazo "Studio" I- and / -track 
Stereo Decke. Now with new design 
front panel. 
KIT OF PARTS 292.0.0. 
Built and tested 228.0.0 (C. A I. 8/6). 

'444"1") 

(13) Mullard Type "C" Tape 
Pre -Amplifier 

Suitable for most 1 -track Mono 
Tape Decks. Now with new design 
front panel. 
K1T OF PARTS 214.0.0. 
Built and tested 819.10.0 (C. & I. 7161. 

(14) Mullard Tape 
Amplifier Model HF /TR3 

Based on Mullard's type "A" design 
and suitable for most i -track Mono 
Tape Decks. Now with new design 
front panel. 
KIT OF PARTS 813.18.0. 
Built and tested 119.0.0 (C. & I. 7/6). 
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STERN-CLYNE Appointed stockists for the 

Newt'/ e r i t O ÌÌ e range of hi -fi equipment 

TWO ENTIRELY NEW DESIGNS FOR 
THE MODERN -MINDED HI -FI ENTHUSIAST 

THE VERITONE SATURN 
TRANSISTORISED FM TUNER 

SPECIFICATION: Transistors: I x AFI25, 1 x AFI21, 4 x AF116. 

Diodes: 4 a OATt, I Variable Capacity Diode. 1 1810105 Solid State 

Full Wave Bridge Rectifier, I OAZ212 Zener Diode. 4 I.F. Stages. 

Switchable A.F.C. Tuning Meter. Facility for plug -in Multiplex 
Stereo Adaptor (available at a later date). Tuning Range: 87.5- 
108.5 Mc's. Stabilized Power Supply. Din Outlet Socket. Fully 

Variable Audio Output Attenuator. Supplied with or without 
Plastic Laminated Case (Teak). High Sensitivity. Attractive Black 

and Silver Grey front panel with mirror strip top and bottom. 

PRICE 25 GNS. Carriage & Insurance 716 

Teak case optional extra. 

THE VERITONE VEGA 
TRANSISTORISED STEREO AMPLIFIER 

SPECIFICATION: Power response, with channels used simul- 
taneously, 13 watt R.M.S. per channel, at 50 c,s and 10 Kc,s the 
above features are reduced by approximately 2 watts. Loudspeaker 
impedance 15 ohm. Frequency response on unequalised input, flat 
± IdB from 40 c ¡s to 20 Kc,s. -3d8 at 20 vs. Total harmonic dis- 
tortion at 10 watts approximately 0.5%. Cross talk, -50dB at I Kc 
±5dB. Hum and noise- 50i60dBs on Radio, Aux, Tape and 
Magnetic P.U. -50dBs on Ceramic P.U. ± - -3dB. Controls: Bass. 
Treble and Balance. Inputs for Radio, Tape, Aux, Magnetic P.U. and 
Ceramic P.U. Tape Output and Tape Monitor. Mains input 200 -220- 
240 volts. Transistors per channel 5 x OC45, 2 x 0C35 or OC29, 
2 x ACY 17, I x 2N696, 6 x Diodes per amp. Dimensions: 11 x 41 x 

Front Panel: Silver Grey with contrasting Black markings and 
knobs. Operation: 200;250 v. A.C. 50 c /s. 

PRICE 39 GNS. Carriage & Insurance 101 - 
Teak case optional extra. 

NOW ON DEMONSTRATION AT ALL BRANCHES 

TERN-ELYNE 
SEE FOLLOWING PAGE FOR ADDRESSES 
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STERN-ELYNE 
ELECTRONIC CENTRES THROUGHOUT GREAT BRITAIN 

RECORD PLAYER 
BARGAINS 

B.B.R. 0A.25. 4 -speed Autoehanger 
with mono cartridge .. . 25.19.6 
B.B.R. ÚA.15 "Super Slim" (3R 
4- speed Autocbauger with mono 
cartridge. .. 89.19.6 

SPECIAL GARRARD 
OFFERS! 

3000 4 -speed Autoehauaer with 
Sonotone 9í'A staren Cartridge 
69.19.6. LA I+ A GCS Mono £15.15.0 
LAB -'A" on plinth £17.17.0. 

OTHER GARRARD - 
MODELS 

SRP.10 Single Player £5.9.11 
A.1000 with cartridge £8.10.0 
85.35 Single Player 818.10.8 
AT.80 with cartridge £19.1.1 
¿HP with GCB cartridge 816.17.8 
A70 lees cartridge .. 029.11.1 
LAB 80 less cartridge .. £27.10.0 
301 Transcription Unit 225.6.4 
401 Transcription Unut .. 832.10.0 
(C. S. I.. 5/- extra all models). 

HIGHWAYMAN DE LUXE CAR RADIO KIT 
Look at these features:- 

Push -pull output. Three 
latent Millard transistors plus 
valve types EBE63 and ECHO:). 

No bus,, high output and 
sensitivity. Printed c 

u 

cult 
Wriest type). 7 x din. high 
flux p.m. speaker and baffle. 

Medium and Long Waves. 
Extremely low battery 

nsumpt ion Else than 3 amp.). Easy to tit any make ear (positive 
arch only). 12 -volt operation. Compact size, measures only 

7 x 7 x tin. deep. Easy assembly, supplied with dial and drive 
already mounted. Push button fry finger -tip control includes 
wavechange, pre -set tone control and provision for switching in an 
Extension Speaker. Attractive new style tuning scale and chrome 
scn'eheoo. Price 87.19.8. 7/- earl iage and insurance. 

ETCH YOUR OWN 
PRINTED CIRCUITS 

A 
make 

kit of parte to 
ke your own printed circuit 

hoard to your own specifica- 
tion. high quality materials 
used to ensure perfect results. 
Price complete with all neces- 
sary chemicals and copper 
clad laminated board. 1918. 
ois packing and postage. 

AMERICAN 
RECORDING TAPE 

;Oast. std. 8/6 
900ft. LP Acetate .. 10 /- 

5 ¡in. 1,2tg0ft. LP Acetate ., 12/6 
3i in. 600.1. DP Polyester 11/6 

1 200ft. Std. Polyester ,. 12 /6 
lin. 1.2001t. DP Polyester .. 15 /- 

1,800ft. LP Polyester .. 20/- 
5 /in. 1,3300ft. DP Pelveeter ., 22/8 
lin. 2.4001t. DP Polyester ., 25/- 
P. and P. II- per reel. 4 or more Reels 
POST FREE. 

FULLY AUTOMATIC TAPE SPLICER 
3410. P. s l'. 118. 

PLASTIC TAPE SPOOLS 
Sin., 1/8; 4fn.. 2/.; 5m., 2/.; 51in., 2/3; 
7ín., 2/8. 

PLASTIC SPOOL CONTAINERS. For 
spool sizes 5in.. 1/8; 5jm., 2 / -; 71n., 2/3: 
Any single item plus lid. P. & P. Orders 
over £1 post free. 

We carry tally comprehensive stocks of 
Tape Recorders. Decks and Accessories 
at all Branches or order with confidence 
ay mail. 

TR2 PORTABLE TAPE RECORDER. A troy first -,lase portable machine 
by famous manufacturer incorporating the renown BSR single speed 3 -track 
Tape Deck. 
SPECIFICATIONS: Single speed 32 i. p.s. Tape Counter. Record Level 
Indicator. Volume and On /Off Tone Control. :3 watts output. Inputs for 
recording from Microphone and Radio. Tape Monitor Socket. Extension 
Loudspeaker Socket. Attractive two -tone grey/cream rexine covered 
Portable Cabinet. Supplied complete with Microphone. Reel of Tape and 
Spare Spool. Carriage and insurance 15/. extra. 
Credit Terme: 82.18.0 deposit and 12 monthly Price 18 Gns. payments of £1.9.9. Total credit price £20.10.0. 

LONDON 

TRI PORTABLE TAPE RECORDER. .0 high ,lnauto Portable Tape Rec- 
order to the discerning enthusiast incorporating the latest BSR TDlo 
3 -speed Tape Deck. 
SPECIFICATIONS: 3- speed, 11, 32 and 71 i.p.s. 2- Track. Record interlock 
to prevent accidental erasure. Tape Counter. Record Level Indicator. 
3 -4 watts output. Volume and On /Off Tone Control. Inputs for recording 
from Microphone and Radio. Tape Monitor Socket, Extension Loudspeaker 
Socket. Attractive two -tone blue reams covered Portable Cabinet with 
silver trimmings. Supplied complete with Microphone, Lead arr recording 
from Radio or Record Player, Full Reel of Tape and Spare Spool. Carriage 
and insurance 15/- extra Credit Tenon: 23.3.0 
deposit and 12 monthly payments of 21.12.3. Price 20 Gns. Total credit price £22.10.0. 

18 Tottenham Cou. Road, W.I. MUSeum 5929/0095. Half Day Saturday 
"3 Tottenham Court Road, W.I. MUSeum 3451(2. Half Day Thursday. 
309 Edgware Road, W.2. PADdington 0963. Half Day Thmsday. 
09 Fleet Street, E.C.4. FLEet Street 5812 /3. Half Dav Saturday. oil 2 µ - h 
62 Holloway Road, N.7. NORth 7941. Half Day Thursday. 

9 Camberwell Church Street, S.E.S. RODney 2875. Half Day Thursday. 

LIVERPOOL': 
l Rot /450. Open 6 days a weck. 

MANCHESTER 

CROYDON 
12 Suffolk Hour George Street, MUNicipal 3250, Half Day Wednesday 

BRISTOL 
26 Merchant Street, Bristol 1. Bristol 20261. Open 6 day. a week. 

Grove, Manchester 4. BLAckfriars 5379/5246. 
Open 6 days a week. 

SHEFFIELD = 

Cl., , i.mrl. Fn.,Nol,l ^nyc' Ir.,i h e Thu, iac. 

MAIL ORDERS AND ENQUIRIES TO: 

NORth s161.-. 
1,111,1 

Vacancies for 
Expd. & Trainee 
Sales Staff in all 

Branches 
Aep/y 

Head Office 
NORth 8161 
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The New Picture- Book'wayof learning 

S 'ELECTRICITY (5 voLs.) 
ELECTRON ICS (bvoLs) 

You'll find it easy to learn with this out - The books are based on the latest research 
standingiy successful new pictorial method- into simplified learning techniques. This 
the essential facts are explained in the has proved that the Pictorial Approach 
simplest language, one at a time; and each to learning is the quickest and soundest 
is illustrated by an accurate cartoon -type way of gaining mastery over these 

The series win be 
of exceptional 
value in training 

mechanics and 
technicians in electri- 

city, Radio and Electronics. 

WHAT THIS MONTH'S 
ENTHUSIASTIC READERS SAY 

EVERY (AV IVE RE( FIVE FETTERS PRAISING THESE 
ROOKS, HIRE ARE A i-LW FROM THIS MONTH'S POSTBAG. 
"I am delighted with the way in which They lay dora n the 
strasghtlosward uncomplicated facts." A. P., Preston. 
"I must agree with the previous testimonsals, the subject is 
admirably presented: by far the best I have ever seen." 
1. A., Plymouth. 'these books are everything you claim for 
them, it took me only five minutes to make up my mind !, 
purchase them." R. D.. Welling. 

I mm 1 Im I l mm 11 ml ma ma mm oin 
To Selray Book Co. 

60 Hayes Hill, Hayes, Bromley, Kent 
Please send me Without Obligation to Purchase, Basic Electricity/ 
Basic Electronics on '7 Days Free Trial. I will either return set, 
carriage paid. in good condition within 8 days or send down payment 
of 15'- (Basic Electricity) followed by 6 fortnightly payments of 
10, -. Down payment of 151- (Basic Electronics) followed by 
B fortnightly payments of 12/6. Alternatively. I will send 68/- 
(Basic Electricity -5 parts). 81 /- (Basic Electronics -6 parts) post 
tree. This offer applies to United Kingdom only. 
Tick against set required only one set allowed on free trial). 
BASIC ELECTRICITY BASIC ELECTRONICS In 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS DUB. 
185, i'ra :184, :WT. DAF91 OF J 11K91, 01,92. 01,94. I 

Set of 4 for 15/ -. DAF96, DF96. DB. DL96. 4 for 24/6. 

A7GT 7/6 7117 7/9 CL33 9/6 ECF82 6/- ME140015/- TY86F 10/6 
IHSGT 7/8 7(:S 19 C'Yl 12/6 ECF86 10/9 MU14 9/- U25 B/6 
WOGT 7/9 706 5/9 DAC32 7/8 ECHS5 6/- 918 5/6 026 8/9 
IRS 4/9 7H7 4/9 DAF91 3/5 EC/142 8/3 PC95 6/2 U97 8/6 
164 4/9 7Y4 6/- DA}}Y16 6/- ECHSI 6/- PC97 71- 052 4/6 
I9ú 819 9BW6 6/6 DCX,90 8/9 ECL80 618 PCC84 S/6 U54 8/9 
1T4 1/9 10F1 9/9 DF33 7/9 ECL82 6/9 PCC89 9/6 078 3/6 
2P 19/6 1OLD12 7/6 DF91 1/9 ECL86 8/6 PCF80 6/6 U191 910 
3A6 6/9 I2AT7 3/9 D1'96 el- REM) 3/9 PCF82 6/5 1:281 8/6 
3Q4 5/6 12AU7 4/9 I)H76 3I6 EF41 8/8 PCF84 7/9 Li301 10/9 
394 4/9 12A%7 4/9 13H77 4/- EF80 4/9 PCF86 8/8 U801 18/- 
3Y4 5/6 12K7GT 4/8 D1181 12/6 EFSS 6/- PCFSO1 9/9 UABCBU 5/9 
5040 4/6 121[801 8/9 DK32 7/9 EFRe 6/9 PCF802 9/9 UAF42 7/9 
5230T 4/11 12Q7GT 4/8 DK91 4/9 EF89 4/8 PCF805 8/- UBC41 6/6 
5Z4G/GT6/9 19n060 6/9 DK92 8/- RESI 2/6 PCL82 6/3 UBCBI 7/3 
6/30L4 8/9 201.1 1218 DK96 6/6 EFB2 1/9 PCL83 9/- UBF80 8/- 
SAL:S 2/. 20P3 10/9 DL33 6/9 E997 7/6 PCL84 818 L1BF'S9 519 
CAMS 2/6 20/P4 13/6 DL35 5/- EF183 6/9 PC'LSS 8/- UCC84 8/- 
6AQ5 5/820P5 11/9 DL92 4/6 EL33 616 PENA4 6/6 UCC'85 6/6 
HATS 41- 25L6üT 4/8 I)L94 5/6 EL38 11/9 FENg83 9/6 UCF80 8/5 
6BAS 4/6 30C18 8/- DL90 6/- EL-11 8/9 PEN36C16/- 0C1142 7/6 
611E6 4/9 30F5 8/6 DY86 6/9 EL84 4/6 PFL20017/6 UC11S1 6/6 
6BH6 5/- 30FL1 9/6 DYS7 8/- ELKS 6/- ELM 8/9 UCL82 7/8 
613J6 5/6 SOLLS 10/3 EAB(:80 6/- EM34 8/6 PI.81 6/9 IJCL83 8/9 
0BW6 7/9 30L17 12/- EAF42 7/6 EMSO 6/8 PL82 5/6 UF41 6/9 
6E13 8/6 30P4 18/6 EB41 4/- E11181 7/8 PL83 6/- UFa2 4/6 
6514 9/- 30212 7/6 EB91 2/- EM84 5/9 PLS4 6/8 UF85 6/3 
61i7G 1/8 30P19 18/6 EBC33 6/- EM87 6/6 PL500 14/- UF89 5/9 
6K8G 4/8 AOPId 9t6 EBC41 6/6 EY51 g/3 PL801 7/6 U141 7/8 
6K8G1' 7/6 30PL13 10/9 E13Fs41 6/- EY86 6/- P.K'_+5 7/9 U1A4 15/- 
6Pe-8 9/6 30PL1411/6 EBFS3 7/$ EZ40 6/9 P5'3'2 9/9 UL46 8/g 
6Q7G 5/9 35I.6GT 613 EEF89 5/9 EZ41 6/6 PI 33 8/9 LiL84 51- 
6Q7GT 7/9 35W4 4/6 ECC40 8/9 EReU 4/- PISO 5/3 UY41 4/9 
6SL7GT 4/9 3OZ4GT 4/6 ECCBI 8/9 ERS1 416 PYS1 6/8 UYSS 4/9 
6V60 8/6 53KU 8/8 ECC82 419 FW4/5006/8 PY82 5/- VP4B 11/- 
6V6GT 06 80 4/6 ECC 7/- 0233 14/0 PY83 5/9 W76 3/6 
6X4 816 6063 12/6 ECC84 6/8 0337 8/9 PY800 8/6 W77 2/- 
61SGT 6/S A'L31 9/8 EIXU85 5/6 ET6i 6/6 TH21t' 9/6 979 28/- 
7136 10/8 It36 4/6101g0 7/9 ETTO 7/3 TH_.... 6/6 '1,-7 2/8 

READERS RADIO 
24 COLBERG PLACE, and at 85 TORQUAY GARDENS 
STAMFORD HILL REDBRIDGE, ILFORD 
LONDON N.I6. STA 4587 ESSEX. CRE 7441 

Postage ou 1 valve 94, extra. On 2 valves or more postage 64. pen valve extra. 
Aay Parcel Inured against Damage in Transit 6d. entra. 

Signature 
(If under 21, signature of parent or guardian) 

NAME 
BLOCK LETTERS BELOW 
FULL POSTAL 
ADDRESS 

GUITAR AMPLIFIERS 
with TREMOLO 

to months' guarantee (valves 3 months) 

Five lack sock- 
et inputs, with 
four separate 
nixing volume 
controls. High 

of milli- 
volts makes it 
suitable for all 
types of guitars and micro- 
phones. Sepa- 
rate Baas and 
Treble controls. 
Master kain 
control. Trem- 
olo speed and 
depth controls. 
Reniote trem- 
olo switch sock- 
et. 7.5 and 15 

3óm and 50 
watt valves 

ECC83. ECC83, EL34, EL34, GZ34. l5 watt valves ECC83, ECC83, 
EL84. EL4. EZ81. Two extra valve.. ECC'83 used In the tremolo circuit. 
Tremolo operates on one Input only. Black and gold front panel (fitted 
tremolo type only at present) Chassis Rushed silver grey hammer. Cover 
with chrome handles 951- extra. 

PRICES 
50 watt with tremolo 121.17.0 
50 watt less tremolo 919.10.0 
30 watt. with tremolo 816.17.9 
30 watt lese tremolo 214.10.0 
15 watt with tremolo - 818.17.8 
IS watt less tremolo i 611.10.0 

.4Á4 carriage 10 - any amplifier. No Trade or Export. Descriptive 
leas,,, tree, .stamp apprevlated. Suitable speakers, Rakers 12' Guitar L.S. 
b ans. Baker, 15 "" Group 50 L.S. 15 gm. carriage fr -o. 

STROUD AUDIO 
CASHES GREEN ROAD, STROUD, GLOS. STROUD 788. 
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THE WORD MAXI--Q IS THE REGISTERED 
TRADE MARK 

REGD. 

OF DENCO (CLACTON) LIMITED 
IT IS ALSO A GUARANTEE OF 

WORKMANSHIP AND 
TECHNICAL PERFORMANCE 

OUR RANGE OF PRO- 

DUCTS IS SO GREAT THAT 
WE NOW HAVE TO 

REQUEST THE AMOUNT 
OF 2s. Od. FOR OUR GENER- 
AL CATALOGUE AND TO 
SAVE YOU POSTAL ORDER 
POUNDAGE CHARGE WE 
REQUEST SEND 2s. Od. IN 

STAMPS. 

IN RESPONSE TO CONTINUOUS DEMAND WE HAVE COMMENCED 
PRODUCTION of self Contained Multiplex Decoder Unit, aligned ready for 
immediate use, that will convert your two receivers -tuner and two amplifiers - 
tuner and stereo amplifier or stereo receiver without Multiplex provision to 
a complete B.B.C. Stereo Broadcast Reception Unit. Price £8.0.0. post paid. 
Technical Publication MD.I. 4s. Od. post paid. 
IFT.II'465 kc s centre tapped transformer for use in crystal filter circuits, 
I -7 8" x 13;16" square. IOs. 6d. plus 8d. post. 
IFT.I8 465 kc;s and 1.6 Mc's Double Tuned transistor IF transformer, 11" x 2" 
square. 10s. 6d. plus 8d. post. 

General Catalogue 2s. Od. post paid. S.A.E. all enquiries please. 

DENCO (CLACTON) LTD. 
(DEPT. P.W. 

357;9 OLD ROAD, CLACTON -ON -SEA, ESSEX 

BUY AND BUILD STAGE BY STAGE 

LOOK HOW YOU SAVE 
5 stage Input Selector 02.7.6 
Pre -amp. and vol. control EI.17.6 
Pre -amp. with tone controls E3.2.6 

M RRTIEI 

SHOWN HERE 
Complete stereo assembly including 
tone, volume and balance controls, 
5 stage selector, 2 amplifiers, stereo 
pre -amp and front escutcheon. 
With power pack total price is well 
under £30. FM can be added for 
another £12.17.6. 

10 watt amp. (3 ohms) E5.12.6 
10 watt amp. (I S ohms) E6.12.6 
Mains power supply E2.15.0 

Martin Audiokits and Recordakits 
are obtainable from good stockists 
everywhere. In cases of difficulty 
please write direct. 

MARTIN ELECTRONICS LTD., 154;155 HIGH ST., BRENTFORD M'SEX 
Phone:lSLeworth 1161/2 

WITH THE MOST SUCCESSFUL 

CONCEPT OF HI -FI EVER OFFERED 

TO CONSTRUCTORS 

MARTIN AUDIOKITS comprise a range of well 
made prefabricated units designed co be assembled 
and used in the way best suited to your personal 
requirements. They enable you to start with a modest 
installation and to enlarge it stage by stage till it 
becomes a high fidelity stereo assembly complete 
with F.M. tuner, suitable for use with 3 ohm or 
15 ohm loudspeakers. Power packs are available, 
and new units introduced will be standardised to 
enable you, where appropriate, to add them to 
existing Audiokit systems. No previous knowledge 
is needed to build with complete success. 

r 

HI -FI F.M. RADIO 

MAR( IM cLct ln,.enC. LID. I'4 -1S5 rogh Stree' I 
Brentlord Middlesex 

Full details of Martin Audiokits please 

NAME. 

ADDRESS . 

(Block letters) PW I I 
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LAFAYETTE HA 63 

COMMUNICATION 
RECEIVER 

7 valves - Rectifier.. I Bands 
550 Ko /s-31 Mc /s. 'S' Meter - 
BFO -ANL- Bandspread Timing. 
200 /250v. A.C. Brand New. 
24 Gns. cary- paid. 

STAR SR 40 
COMMUNICATION 

RECEIVER 
4 Bands 550 Kc /s-130 Mc /s. 'il 
Meter -BFO - A1' - Bandspread 
Tuning -Built in sneaker, 200/ 
250v. A.C. Brand New. 
18/ Gn, Carriage 10 / -. 

OSIBB /U OSCILLOSCOPES 
High quality Portable American Oscilloscope. 
31n. c.r.t. T/B 3c/s-50 kc /s X Amp: 0 -500 kc /s 
Y Amp:0 -2 Mc /s. Power requirements 105 -125v. 
A.C. Supplied in "as new" condition, fully 
tested. 
£25. Carr. 10 / -. Suitable 230/115v. Trans- 
former. 15/8. 

available 

NEW MODEL! 
LAFAYETTE HA -230 AMA- 

TEUR COMMUNICA- 
TIONS RECEIVER 

Supersedes model HE -30. 8 valves 
+ rectifier. Continuous covet-age 
on 4 bands. 550 Kc /s-30 Mc /s. In- 
corporates 1 RF and 2IF stages. Q 
Multiplier. BFO, ANL, 'S' meter. 
electrical bandspread. Aerial trim- 

mer. etc. Supplied brand new and guaran- 
teed. 33 Gns. SAE for full details. 

in Semi Kit form 25 Gns. 

CLEAR PLASTIC PANEL METERS 
F'ir +t grade quality. Moéing toil panel meter. 
available es- stack. a.A.It. for illustrated leaflet. 
Discounts tor quantity. Available as follow,. 
Type MR 385 1 S11321n. square fronts. 
2mA 2.2/6 3V. DC 22/8 
DeA ., .. 22/6 I0V. DC .. 2218 
I OmA .. 22/6 20V. DC 22 /6 
ÄmA .. ,. 22/6 50V. DC ,. 22/6 
50mA ,. ., 22/6 100V. DC ,. 22/6 
IOSsA 22 /6 150V. DC ,. 22/6 
I50mA 82/6 300V. DC ,. 22/6 

50;íA 32/6 2O1hnA ,. 2216 ó00V DC -, 22/6 
I On µA 2818 300mÁ 22/6 150V. 41% ., 22/6 
200;1A . 27/6 500m.1 -, 22/6 15V. AC .. 22/6 
500µ.4 26/' 7501nA 22/6 50V. AC' ., 22 /6 
50 -0 -05µA ., 29/6 10 -1mA 22/8 ' '1505', 'AC ., 22/6 
1110.0.100µA , 27/6 lA. Dl' .. 22/6 .100V. AC ,. 2216 

500 -0 -500µA .. 22/6 S.A. DC .. 22 /6 '200v: -AC 22/8 
1mÁ 2218 3A. DC .. 22/8 "s" Meter imA 29/6 

POST EXTRA. Larger sises available -send for Seta. 
ILLUMINATED "8" METER 1= 1.,.rin. square front. Cal. in 8 units, 6v lamp. 

29/6. P.P. 1h. Ditto 2. ',,In. square 38/8 P P 11- 

AV OMETERS 

Supplied 
recondi- tioned, guaran- 
teed per- 
fect. 
Model D. 
28.19.8. 
Post & Ins 
5/ -. 

ERSKINE TYPE 13 

DOUBLE BEAM 
OSCILLOSCOPES 

Timebase 2 c /s.- 
750 kc /s. Separate 
Yl and Y2 ampli- 
fiers. Up to 5.5 
Mc /s. calib. at 100 
kc /s. and 1 Mc /s. 
110/230 v. A.C. 
Guaranteed per- 
fect. 227.10.0. 
Carr. 20/-. 

MINE DETECTOR No. 4A 
Will detect all types of metals. 
Fully portable. Complete with 
Instructions, 39/8 each. Carr. 
10 /- Battery 8/6 extra. 

BEST BUY! 
Send 1/- P O. for full catalogue 
and lists. Trade supplied. 
Open 9 a.m. to 6 p.m. Every 
day, Monday to Saturday. 

NEW MODEL! 
LAFAYETTE HA -SS Aircraft 

Receiver 
108 -136 Mc/s. High selectivity and 
sensitivity. Incorporates 2 RF 
stages including 6CW4 Nuvistor, 8 
tubes for 11 tube performance, 
solid state power supply, adjust- 
able squelch control, slide rule 
dial. built in 41n. speaker and front 
panel phone Jack. 220/240v. A.C. 
Supplied brand new and guaran- 
teed. 19 Gns. Carr. 101 -. 

TE -22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20 c.o.s. to 200 Kc /s on 4 bands. 
Square: 20 c.o.s. to 25 Eels. Output - - -_ imp. 5010 

ohms. 200/ ,111 

240 v. A.C.. 
Brand new Guaran- 
teed. £15. 
Carr. 7/6. 

LEADER LSG -l0 
R.F. SIGNAL GENERATOR 
120 Kc /s-260 Mc /s on 6 ranges. 
Variable R.F. and A.F. outputs. 
Large clear scale. Size 71 x 10f x 

4110. 200/250v. A.C. operation. 
Brand New. £12. Carr. 7/6. 

TRANSISTORISED TWO -WAY RADIOS I 

TWO -WAY Superb quality. Corn- 
TELEPHONE sriat TERCOM oet with 

fully e d. 
3 Transistor Operative over amazingly 

long dletancrs. Separate 
cell and press to talk 
buttons, 2 -wire connection. 
1550's of application,. 
Beautifully dnished In 
ebony. Supplied complete 
witb batteries and wall 
brackets. 
7 gnu, pair. P. a P 5t -. 

SILICON RECTIFIER 
200 P.I.V. .. 200mA 2/6 

800PPp.I.VV .. 500 A 
7/6 

4400 P.J.V. .. 500MA 3/8 
150 P.I.V. ,- 165mA 1/- 
70 P.I.V. .. 1 amp 3/6 
96 P.I.V. .. 3 amp 5/8 

Post extra. 

AMERICAN TAPE 
First grade quality American 
tapes. Brand new and guaranteed. 
Discounts for quantities. 
lin. 225ft. L.P. 41- 
3lin. 600ft. T.P. tpylar 10 /- 
51n. 600ft. std. plastic 8/6 
Sin. 903ft. L.P. acetate 10/- outpu -.. -.... _ 

51n, 1200 ft.D.P. mylar 15/- 
1 Amp 24.10.0. 510. 1800ft. T.P. tnylar 38/- 2.5 Amp 24.10.0. 511n. 1200ft. L.P. acetate 18 /8 5 AAp 25.7.6. 5fin. 1800ft. D.P. molar 22 /6 8 AIS 213.10.0. st in 2400ft. T.P. mYlar' 46/- 10 Amp 217.10.0. 71n. 1200ft. std. mylar 12 /6 12 Amp 218.15.0. 71e. 1800ft. L.P. acetate 16 /- Amp 232.10.0. > lin. 1800ft. L.P. mylar 20 /- 

TíO. 290Mí. D.P. mylar 25/- 2.5 Amp Portable 
710. 3600ft. T.P. mylar 38/6 Metal Case with 
Portage 2/-. Over F3 post paid. Mete.. Fuses etc. 29.17.6. 

4 Transistor 11 pr. 
9 Transistor 825 pr. 
10 Transistor 

28 gns pr. 
Post extra. (S.A.E. for lull 
details). 
VOLTAGE STABILIZER 

TRANSFORMERS 
'7111 stabilise 
your mains 
voltae 

ee. 

Ideal 11; 1VV. 

for iv- 
I ers and Indus- 

trial equip- BIYI banl611111l /lll /I 
l 

ment. Input "t44212'pll!IIIIIIIII111 

80 -120 v. and !69116618111111111111110ÚP! 

180 -240 v. Con- 
stant output 
110 v. or 240 v. 
260 watts. 
Brand new guaranteed. 210.10.0 
Carr. 7 /6. 

VARIABLE VOLTAGE 
TRANSFORMERS 

Brand New Guaranteed. Fully 
Shrouded. Input 230v. 50/60 c /s. 

LAFAYETTE 
NUVISTOR 

GRID 
DIP METER 

Compact clue one 
hand operation. 
Frequency range 
1.7- 180Mc /s. 130v. 
AC operation. 
Supplied complete 
with all coils and 
instructions. 212.10.0, carr. 5 / -. 

cwM 0 

MODEL TE-12 
20.000 0.P. V. 0/.06/ 
8/30/120/600/1.200/ 
3,000/8,000 v. D.C. 
0/8/30/120/600/1,200 
v. A C. 0/60µA/8/ 
60/600 mA. 0/6K/ 
600K/6. Meg./60 
Meg. il. P.F.-.2 
MFD. £5.19.8 P. 
& P 2/6. 

MODEL 500 
30,000 o.p.v. 0 /.5/ 
112.5/10/25/25/ -00/ 
250 /500 /1,1210v. 
DC 0/2.5/10/25/ 
100/250 /500 /1,000 
v. AC 0 /50lLA/51 
50/500mA/i2 amp 
DC. 0/60K/6 
Meg /60 Meg 0 
28.17.6 Post 
Paid. S.A.E. for 
full details. 

TE-5! NEW 
20,0000 /VOLT 

SI U LTI- 
METER 

0 /6 /60 /120 /1,200 
V.A.C. 0/3/30/60/ 
300 /600 /3,000 v. 
DC. 01601tA112/ 
300 mA, DC. 0/ 
60K /6 Meg. ohm, 
24.5.0, post & 
pack. 2 /t;. 

Stockists of Nombrex, Coder. 
Sinclair. and all Electronic 
Equipment and Components. 

(RADIO) LIMITED 
Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 

- 4r LISLE STREET, LONDON, W.C. 
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looking to 
the future in electronics? 

YOUR CAREER YOUR HOBBY YOUR OWN BUSINESS 

We can train you, in the comfort of your own home, for any subject in ELECTRONICS - 
including tuition for any of the principal professional examinations such as: Institution of 
Electronic and Radio Engineers; the City and Guilds Telecommunications Certificates; 
the R.T.E.B. Radio & T V Servicing Certificate; the RADIO AMATEURS' LICENCE 
Examination; the P.M.G. Certificate; etc. We also conduct general training courses in 
radio and television; radar; transistors; computers; etc. 
For those who require a practical type course, we provide a complete 'build as you learn' 
servicing course based on a full set of practical equipment covering transistorised radio 
apparatus; test meter; signal generator and oscilloscope. 
No previous experience or knowledge is necessary in order to take any of the above 
courses nor do you take on any obligation when starting any course of study. POST 
COUPON BELOW TO -DAY for FREE BROCHURE 

rTo: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. 
Please send details of your courses, without any obligation, to: 

NAME BLOCK 
ADDRESS . 

CAPS 
PLEASE 

I am interested in exam or course. 
(We do not employ reoresentativesl P W.I 65 

LE MIN ® - - MN MN I_ _ - _ _ M Siti National Radio School 
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NOVEMBER 
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RESOURCEFULNESS 
"I wonder if the average radio enthusiast is so resourceful and ingenious as he used to 
be ?" This chance remark, thrown up after a reference to the "hints and tips" columns 
without which rio self- respecting radio magazine would once have been complete, 
sparked off a lively discussion. It proved inconclusive. 

One line was that the apparent ingenuity increases as one rolls back the years, for 
the earlier you made a start the more resourceful you had to be. Right back in the 
early 1920's, the average enthusiast even had to make many of his own components 
before thinking of wiring them up. Would he have gone to all this trouble if commer- 
cial products had been readily and inexpensively available? Is it a case of necessity 

being the mother of invention? 
And what of that fine field of gimmicks? The little self- designed gadgets, the odd uses 

tor conventional bits and pieces, the salvaging of otherwise discarded items for further 
use, the novel ways to overcome constructional snags -all these used to flourish in an 

unending stream. 
Are constructors no longer interested in such gadgetry or in this affluent society is 

the saving of the odd pence no longer a driving force? Perhaps the seeming absence of 
those Hints and Tips is due to the fact that most of them are now common currency 
and that people are still using them, like family heirlooms passed on from previous 
generations. 

On the other hand, it could be that the average constructor is no longer so resource- 
ful since everything is made so very easy for him and he has no need to puzzle over 
such things. In order to attempt some sort of assessment on this problem we are 
inviting readers to send along any original ideas they may have. The best of those 
received will be published. 

CONTENTS 
News and Comment 
Miniature Oscilloscope 
Reducing Transmitter BC! TVI 
Self- Regulating Transistor Circuits 
The Morse Bogey 
Showtime -a look at the new models 
Practical Substitutes -Part 4 

Tape Terminology -Part 4 

Bandswitching the "Ten- Five" 
MW DX 
Practically Wireless 
On the Short Waves 
Thumbnail History of Radio 
Club Spot -Derby and District. 

by H. T. Kitchen 
by F. G. Rayer, G3OGR 
by G. R. Wilding 
by John Colley 

Page 
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572 
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579 
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598 
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by M. L. Michaelis, M.A. 
by H. W. Hellyer 
by A. S. Carpenter, G3TYJ 
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by John Guttridge and David Gibson, G3JDG 

by R. F. Farley, G3SSJ 

All correspondence intended for the Editor should be addressed to: The Editor, "Practical Wireless" George Newnes Ltd., Tower House, 

Southampton Street, London, W.C.2. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage: 
29s. per year to any part of the world.© George Newnes Ltd., 1965. Copyright in all drawings, photographs and articles published in 

"Practical Wireless" is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproduction 
or imitations of any of these are therefore expressly forbidden. The DECEMBER ISSUE WILL BE PUBLISHED ON 
NOVEMBER 4th 
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PCR Mods 

AFTER having read W. V. 
Wood's article "PCR Mods" in 
the June issue of PRACTICAL 
WIRELESS, I have added a noise 
limiter, a.v.c. switch to my PCR 
and I am now working on the 
b.f.o. unit. I have also added 
another audio stage which was 
not described in the article. 

1 do not intend replacing the 
r.f. or frequency changer valves, 
but 1 would like to modify the 
set to cover the 80 and 160 metre 
bands so that my receiver will 
tune 18m to 2,000m. 

If possible, I would like to 
have these extra coils inside the 
set rather than an external con- 
verter. Can anyone help please? 
I am aged 15. 
Terence Wright, 

The Bungalow, 
Glenbana, Ballyaughlis, 

Lisburn, Co. Down. 
N. Ireland. 

Tagboard Warning 

IN the article for beginners in 
the July issue of PRACTICAL 
WIRELESS, the use of either 
paxolin or Formica for a tag - 
bgard is specified. May I give a 
word of warning about Formica 
being used for this purpose? As 
it is heat -resistant it has a thin 
metal foil sandwiched in it, and 
this foil can cause short -circuits. 
To be safe, use paxolin and 
ignore any form of decorative 
plastic sheet. 

Some years ago I hit on what 
I thought was a bright idea to 
use Formica for tagboards, but 
soon found to my cost the 
damage that the metal foil could 
do when the power supplies were 
switched on! 
W. E. Thompson, G3MQT, 

St. Leonards -on -Sea, 
Sussex. 

Correspondent 

I WOULD like to correspond 
with someone of my own age 
(14). 
G. Jackson. 

50 Bury Street, 
Coff Sandy Lane, 

Stockport, Cheshire. 

NEWS AND.. 
+1INIATURE JACK SOCKETS 

A new moulded miniature jack socket from Carr Fastener Co. Ltd., is designed 
to accept all miniature jack plugs including Carr's jack plug type 83 263. 
The contacts have a tinned finish for ease of soldering and are fully enclosed 
within the moulding thus protecting them from damage in handling or transit. 

THE HAMS OF EUROPE 
According to the IARU (International Amateur Radio Union), 
the number of licensed radio amateurs in Europe has now risen 
to over 54,000 including over 11,000 in the UK. The country which 
boasts the most amateur radio stations is Germany, with 11,465. 

FIVE MEN PROBE SPACE SIGNALS 
Five experts -two from the Soviet Union, two from the United 
States and one from Czechoslovakia, have been assigned to the 
job of making a thorough probe into radio signals received on 
earth from all over the universe. They will study the signals 
for six months then report their findings back to the International 
Astronautical Academy. 

Scientists in many countries have received extremely powerful 
radio signals from outer space, and the signals from one source, 
called CTA -IO2 appear to follow a definite pattern which changes 
every fortnight. One of the Russian scientists in the team says 
that he cannot rule out the possibility that these signals may 
emanate from intelligent beings. 

BALL BEARINGS IN SPACE 
Four foot diameter aluminium "ball bearings" are being placed 
in orbit round the earth for radar calibrations and signal strength 
tests and also for experiments to measure the influence of 
atmospheric conditions on satellite relay communications. 

The first "ball bearing ", made by the Rohr Corporation of 
USA was launched last May. A second in the series of five was 
launched with the experimental communications satellite LES -2. 

A useful life of about five years is expected before surface 
deterioration through micrometeorite bombardment renders 
the spheres useless. 
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..COMMENT 
TEN THOUSAND USERS OF RADIO CONTROLLED MODELS 

The ten thousandth licence for radio controlled model vehicles, 
ships and aircraft has recently been issued by the Post Office. 

Costing LI these licences remain in force for five years and were 
first introduced in 1954, under the Wireless Telegraphy Act of 
1949. 

WIN A RECEIVER AT THE R.S.G.B. EXHIBITION 

At the Radio Communications Exhibition (see News and Comment, 
P.W., October issue) every visitor has an opportunity to win an Eddy- 

stone communication receiver worth E182 if he obtains a free ballot 
card at the door. 

The Exhibition opens daily from 10 a.m. to 9 p.m. and admission is 

3s. 

HEATHKIT HARMONIC DISTORTION METER 

From Doystrom Ltd., of 
Gloucester, comes model 
IM -I2U Harmonic Dis- 
tortion Meter. The instru- 
ment measures total har- 
monic distortion, volts, 
and dBm., has five dis- 
tortion ranges covering 
1% to 100% full scale 
and covers the complete 
audio frequency spectrum. 

There are four volt- 
meter ranges covering IV 
to 30V full scale and 
oscilloscope monitoring 
facilities. The unit, assembled, costs £34 and in kit form £24 15s. 

RADIO GOES TO YOUR HEAD 

Hats ,with a pocket for a transistor radio so that the wearer can 
listen -in while walking down the street or hear a boxing com- 
mentary while watching a football match, are being marketed 
by the Hat Corporation of America. The hat is made of imi- 
tation black Persian Iamb in "Cossack" style. A pocket in the 
side carries the small radio and a thin wire leads to a miniature 
earpiece. 

MERCURY SPACE CAPSULE AT SCIENCE MUSEUM 

The Science Museum, South Kensington, is exhibiting for several months 

the Mercury Space Capsule, Freedom 7, in which Commander Alan B. 

Shepard made the first manned Mercury flight on 5th May, 1961. 

The capsule incorporates many features which have been found essential 

for manned space flight, such as capsule altitude controls, environment 

requirements for the astronaut and communication between capsule and 

ground. 
A set of panels giving details of the United States lunar and manned 

space flight programmes with emphasis on the Mercury programme is 

also exhibited. 
The exhibition has been made possible by the courtesy of the Smithsonian 

Institution in Washington, who have kindly lent the capsule. 

more News and Comment 
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Hawaiian Guitar 

I HAVE successfully built the 
Hawaiian Guitar from your June 
issue. However, instead of just 
making the frets on the guitar 
body, I have constructed a fret - 
board which I have stuck on to 
the guitar. The board was made 
from a piece of black formica 
tin. wide. The frets were cut 
with a saw and gold paint was 
rubbed into the cuts to make a 
really professional finish. 
M. Edwards. 

Herne Bay, 
Kent. 

Correspondent 
I AM interested in transistor 

circuitry and in radio in general. 
I would like to correspond with 
anyone who shares my interests 
and who is about my own age 
(16). 
Donal Gabriel. 

43 Oliver Plunkett St., 
Bandon, 

Co. Cork, Ireland. 

Offer of Components 
I HAVE in my possession 

certain components that I would 
like to offer to Practical Wire- 
less readers. They are valves: 
EF80, 6Q7G, HLI33 /DD, 
6A8G, DAF96, EF39, ECL80, 
MHD4, 6F6G, DH63, DL96, 
D77, PY81, W42, ECH35, 
25A6G, DF96, PCC84, 20F2, 
10F1. 

Also I have most values of 
resistors, all 20 %, and electroly- 
tic capacitors: 8µF 500V, 12/ 
4µF 450V, 100µF 6V, 32/321, 
.8µF 350V, l00 /200µF 275V, 
16/32µF 350V, 16µF 350V, 
200µF 12V, 40/30 /20µF 275V. 

In addition I also have a selec- 
tion of precut chassis. 
D. J. Geer. 

The Caldecott Community, 
Mersham -le- Hatch, 

Ashford, 
Kent. 

We must stress that ample 
postage and a stamped addressed 
envelope must accompany all 
requests for components sent to 
Mr. Geer. First come will be 
first served. -Editor. 

on page 596 
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(CPS 
SUBJECT) i 

MINIATURE 

OSCILLOSCOPE 

by 

H. T. Kitchen 

THE miniature oscilloscope about to be 
described was designed and built to fulfil two 
functions: (1) To provide an adequate a.f. 

response and (2) to occupy the minimum of bench 
space. 

There were two different ways of achieving the 
objective: (a) by designing the circuit and then 
compressing it into as small a space as possible 
and (b) by deciding on the maximum size 
permissible and designing a suitable circuit to fit 
into it. Although both methods have their 
disadvantages the author felt that the first method' 
held a better chance of success. A circuit was 
therefore evolved and ways and means sought of 
compressing this into the minimum space possible. 

10:1 Attenuation 
probe 

TC1 
3 -30pF 

C24I 
32yF 

The restrictions governing length, breadth and 
height soon became apparent. The minimum 
length was dependent upon the length of the c.r.t. 
and the breadth and height upon the diameter of 
the c.r.t. plus the number of controls it was 
necessary to have on the front panel. 

The author has always subscribed to the belief 
that too many oscilloscopes have too many 
seldom -used controls on the front panel -even if 
they do look impressive! Reducing the number 
of controls can materially assist in reducing the 
size of the equipment as well as improving 
operational efficiency. In the present design the 
most used controls (in the author's case anyway) 
are mounted on the front panel and the two least 
used ones on the rear panel. 

Where the oscilloscope is to be confined to one 
work bench or where extreme portability is not an 
outstanding consideration the use of a separate 
power pack has much to commend it. The 
oscilloscope proper can be made very much 
smaller and lighter and the absence of the heat 
generated by the mains transformer and rectifiers 
can considerably improve the frequency stability 
of the timebase. The magnetic field of the mains 
transformer, which can cause such waveform 
distortion, will also be absent, so that a mumetal 
c.r.t. screen can be dispensed with, resulting in a 
fair saving in cost, for good mumetal screens are 
by no means cheap. In accordance with this 
philosophy the design under consideration was 
built in two parts. 

The first part, which can be regarded as the 

R7 
39kR 

O 
L1 

á 25mH 

V2 
EF86 

.-"Vv` ^ry- - 
R6 9 

10ki7 

R8 
1kC1 

R5 
2.2MC1 

vti^f.A, 
R9 

33kC1 

o25yF 

R10 
IMO 

y1 

R11 R12 
22 22kR 

r 
HTtt 

R16 
y2 470kf1 

12AÚ7, 
t s 

VR3 
100kh (a) (b) 

R15 
SHIFT 

10kf1 

R13 
2.2k11 

C5 
0.05pF R14 

3.3kR 

C6 
2y F 

Fig. 1. Vertical amplifier (Y -amp) with symmetrical deflection and probe unit. 

iR17 
10kí1 

To sync amplifier 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1965 PRACTICAL WIRELESS 569 

oscilloscope proper, occupies a bench space of 
9 x 4 x Sin. (high) and contains the c.r.t., Y -amp 
and timebase. The power supply was built on a 

chassis 8 x 4 x 2in 

COMPONENTS LIST 
Resistors: 

RI 10M1.2 R21 47kû 
R2 IMS2 R22 47ki2 
R3 IMS2 R23 Ik11 
R4 IkS2 R24 68k52 
R5 2.2M0. R25 1M S2 

R6 10kû R26 22kû 
R7 39kû R27 33kû 
R8 Ikû R28 47kû Hi Stab. 5% 
R9 33kû R29 47kû Hi Stab. 5% 
RIO IMû R30 22kû 
R I I 22kû 5% Hi Stab. R31 IOW 
R12 22k S25% Hi Stab. R32 330k S25% Hi Stab. 
R13 2.2kû R33 27ki2 5% Hi Stab. 
R14 3.3kû R34 470kû 
RI5 IOkû R35 IMS2 
R16 470kû R36 IMS2 
R 17 10kû R37 I û I W (See text) 
R I 8 I S2 R38 I.5162 3W 
R19 100kû R39 I.5kS2 3W 
R20 68kû R40 100k52 

All 20%1W except where stated 
Potentiometers: 

VRI 25kû 
VR2 25kû 
VR3 100kû 
VR4 100kû 

VR5 2MS2 
VR6 1Mû 
VR7 100kû 

All linear 
Capacitors: 

TCI 3 -30pF trimmer 
CI 0 I µF 350V paper 
C2 251.iF 25V electrolytic 
C3 I000pF silver mica 
C4 025µF 350V paper 
C5 0.05µF 350V paper 
C6 2µF 150V electrolytic 
C7 I000pF silver mica 
C8 0-0 1p,F paper 
C9 100pF silver mica 
CIO 500pF silver mica 
CI I 2500pF silver mica 
C12 0.0lpf 350V paper 
C 13 0.05µF 350V paper 
C14 025µF 350V paper 
CI5 0.1µF 350V paper 
CI6 32µF 350V electrolytic 
C17 32µF 350V electrolytic 
C18 32µF 350V electrolytic 
C19 32µF 350V electrolytic 
C20 16µF 350V electrolytic 
C21 OIµF 750V paper 
C2? 0.1µF 750V paper 
C23 0.1µF 1000V paper 
C24 32µF 350V electrolytic 

Valves: 
VI I2AT7 V2 EF86 V3; V5 12AU7 
V4 EF86 V6 6X4 V7 E4205 -B -7 or VCR 139 

Miscellaneous: 
SI, Ip 5W or 2p 5W (see text). DI, 0A8I, D2 
D3 K3'40. LI, Repanco 2.5mH, L2 10H 60mA. 
Mains transformers 200 -240V Primary, 250-0 - 
250V at 60mA, 6.3V at 2.5A, 5V or 4V at IA. 

SPECIFICATION 

Y Amplifier: 
Sensitivity I50mV /cm adjustable 

Frequency response 25c /s- 50Kc /s ±IdB 
I5c /s- 200Kc /s ±3dB 

Timebase: 

Timebase 10c/s-100Kc/s 

X-Amplifier I5c/s-50Kc/s ±3dB 

The Y Amplifier 

The circuit of this is shown in Fig. 1, from 
which it will be seen to be quite conventional and 
straightforward. The input valve Vla is a 12AT7 
double triode the other half of which is used as 

the sync amplifier. Vla is arranged as a cathode 
follower input stage with the fine gain control VR2 
forming the cathode load. This is connected 
" back to back " with the sync amplitude control. 
Of the two attributes of a cathode follower, 
namely high input and low output impedances, use 
is made of the low output impedance only by 
connecting, as already described, the gain control 
across it. The high input impedance has been 
sacrificed in order to provide a coarse input 
attenuator in the grid circuit. This is necessary 
because a high -amplitude signal would overload 
the stage, and, although VR2 would reduce the 
signal sufficiently to fill the c.r.t., the waveform 
would contain distortion that was introduced by 
the oscilloscope itself due to Vla overloading. 
Since panel space was at a premium the input 
attenuator was made in the form of a probe which 
could be plugged in as and when required. This 
probe consists of a high -value resistor Rl and low - 
capacity trimmer TCI in parallel. At low 
frequencies R1 and R2 form the potential dividing 
elements but, as the frequency is increased, the 
stray capacities to earth play an ever -increasing 
part so that the attenuation factor is increased. 
The attenuator can in fact be said to be frequency 
conscious. The inclusion of TCI alters this 
considerably and allows an attenuator to be 
constructed that is for practical purposes, not 
frequency conscious. The optimum value for TCIJ 
is when the time -constant of Cl 121 is equal to 
the time constant of R2 x strays and, since the 
strays cannot be calculated, TC1 is made a 
trimmer with a maximum capacity of 30pF. An 
incidental though important advantage of using 
such a probe is the reduction in the input capacity 
of connecting cable plus strays imposed upon the 
circuit under test. 

V2 provides the bulk of the Y amplifier gain 
and comprises a triode connected EF86. Two 
minor modifications to this stage can increase the 
input sensitivity but at the expense of a much - 
curtailed h.f. response. These are increasing the 
value of the anode load and connecting the valve 
as a pentode. The h.f. response is further extended 
by the frequency conscious characteristics of LI. 
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and C5. The impedance of LI increases with 
increasing frequency and, since it is in series with 
R7. the o/p tends to increase. Similarly the 
impedance of C5 decreases, so shunting or 
bypassing R8 more and more, their combined 
result being to increase the o/p from V2, thus 
compensating for the h.f. losses incurred elsewhere 
in the circuit. 

The E4205 -B -7 in common with many other 
c.r.t.'s benefits from the use of symmetrical 
deflection. V3 is accordingly connected as a 
push-pull o/p stage, the anodes being directly 
coupled to the c.r.t.'s Yl and Y2 plates. Vertical 
movement of the trace is accomplished by altering 
the grid bias on V3b by means of VR3, which 
causes the d.c. potential of V3b anode to alter with 
respect to Via anode. Since these anodes are 
directly coupled to the Y1 and Y2 plates the 
change in the d.c. potential causes the trace to 
move up or down. It must be noted that too much 
vertical movement is very undesirable, requiring 
as it does an excessive change in the valves' grid 
bias with the attendant danger of waveform 
deformation. 

The Sync Amplifier 
Although some sync signals could have been 

introduced from the Y -amp to the t.b. by means 
of a simple capacitive coupling the inclusion of 
an amplifying and limiting stage was considered 
to be well worth the slight increase in cost and 
complexity. The sync take -off point is by means 
of VRI,, which as the sync amplitude control 
allows just the right amount of sync to. be selected. 
Vlb operates with zero grid bias and so tends to 
amplify only positive -going signals which emerge 
from the anode in an amplified and phase- reversed 
form, i.e. negative going. These are then fed to 
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the suppressor grid of V4 via C7, thus 
synchronising it to the waveform under 
examination. Since D1 clamps any positive -going 
signals which may have escaped the limiting action 
of Vlb. V4 is synchronised by negative -going 
signals only, obviating the jitter caused by double 
synchronising by positive and negative peaks. 

The Tmmebase 

This is a comparatively simple circuit but still 
provides an adequately linear sawtooth waveform. 
The five coarse speeds are selected by Sl, which 
switches the appropriate integrator capacitor into 
circuit. Fine speed is controlled by VR5, which 
provides a small overlap from range to range. In 
the interests of simplicity and space economy the 
flyback capacitor consists of just C8 instead of 
being switched in step with C9 to C13. This has 
the disadvantage that the flyback speed varies 
from range to range, though the value finally 
selected for C8 was a reasonable compromise. 
Constructors wishing to switch in different flyback 
capacitors could use a two -pole switch and 
arrange it to select capacitors having values of 1/3 
to 1/5 of those integrators they are in. step with. 
Flyback suppression was not included in the 
prototype but can be added quite easily if desired 
and is shown dotted in the t.b. circuit. The values 
shown may require adjustment, particularly the 
0.001µF capacitor to the c.r.t. grid, the value of 
which should be no higher than is necessary for 
adequate blanking. 

The timebase output is taken from the slider of 
VR4, which is the X gain or width Control and is 
fed via C14 to V5, the t.b. amplifier stage, which 
is similar in design to the Y o/p stage; Since an 
extended h.f. response is unnecessary here the 
anode loads have been increased ih value to 

i7ía 
Fig. 2t The timebase and symmetrical deflection amplifier (X -amp). The dotted components comprise the flyback blanking 

circuitry. 
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R34 
470kR 
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require adjustment in individual cases to bring the 
trace to a central position on the screen. 

V7 
E4205-B-7 

or 
VCR139 

g x2 

7 y2 

A VR6 
1MR 
lin. 

100kO 
lin. 

BRIGHTNES 

-450V 4 
R35 
1Mn 

Flyback 
blanking 

R36 
1MR 

4v 1A 

Fig. 3: The c.r.t. network including brilliance and focusing 
controls. 

provide rather more o /p. Any apparent non - 
linearity in the t.b. waveform can thus be got rid 
of by increasing the t.b. o /p and using only the 
central portion of the trace. Horizontal movement 
of the trace was not required and so V5b grid is 
taken to a potential divider formed by R32 and 
R33, the values of which will almost certainly 

The C.R.T. Circuit 

This does not call for any particular comment 
except for saying that the capacitor used for 
coupling the flyback pulses to the grid must be 
of impeccable character. The tube will almost 
certainly be damaged if this should break down 
and allow a comparatively large positive voltage to 
be impressed upon the grid for any length of time. 

Power Supply 

The power supply circuit is quite conventional. 
Two separate, well filtered and decoupled (from 
each other) h.t. supplies are provided for the Y 
amplifier and t.b. circuits. By using a 6X4 or U78 
rectifier and running its heater from the common 
6.3V line the 5V winding is left available for the 
c.r.t. and, since its heater requires 4V at 1A, a lit 
1W resistor (R37) is used-to drop the surplus volt. 
This expedient will not, of course, be necessary 
where the transformer already has a suitable 4V 
winding. The normal rectifier heater windings are 
well insulated and are eminently suited to feeding 
the c.r.t., the heater of which is at a quite high 
potential with respect to chassis. A voltage 
doubler comprising C23 and D2. D3 provides 
some -450V e.h.t. and although the trace is not 
as bright as it would be with 1,000V e.h.t it is 
still adequate in all but the brightest light. The 
current demands are very modest and so a simple 
filter comprising R40 and C21. C22 is all that is 
necessary for adequate e.h.t. smoothing. 

PART 2 NEXT MONTH 

4V CRT. 
filaments t 

-1-1T+1. 250V 

R38 
15kR 

HT+2 250V s 
R39 

1.5kß 

L2 
60mA 

WAN 
R37 
1R 

00061 

C17 C18 C19° C20 
32}iF 32yF 3241F 16yF 

E.HT. -450V t 
Chassis awi 

V6 
6X4 

6.3V 

D2 
K4/4O 

O.1yF 
C23' 

R40 
100141 

T 

8.3Ví 
2.5A 

D3 
1440 

Fig. 4: The oscilloscope power supply unit. 
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%,` REDUCING 

44 
TRANSMITTER 

,i BCl/TVI 
IT is a great inconvenience to everyone when 

television or broadcast band interference is 
caused by one's own transmitting equipment as 

this imposes limits on operating. However, after 
some experiment the writer found it possible to 
operate a 150W transmitter, with full high -level 
modulation on all bands from 1.8Mc /s to l4Mc /s, 
with no interference to the radio or television 
receivers in the same house. 

The complete removal of all broadcast band or 
TV interference seems often to be extremely 
difficult. But it is hoped that some of the causes 
sod possible cures given here will be helpful. 

Broadcast Images 
Very many domestic broadcast band receivers 

are superhets with a frequency changer as first 
stage and an i.f. of about 470kc /s. These receivers 
are susceptible to second channel or image 
frequency interference. Points at which this will 
¡rise are easily calculated. 

As an example suppose the wanted broadcast 
station uses 1,000kc /s (300m). .If the receiver i.f. 
is 470kc /s the receiver oscillator is tuned to 
I,470kc /s. The second channel is 470kc /s above 
1,470kc /s or 1,940kc /s. This is in the 1.8- 2.0Mc /s 
amateur band. So if the transmitter is operating 
around ,1,940ke /s it will probably be heard on 
the receiver. 

This interference is tunable on the receiver. It 
may easily be possible to use a transmitter 
frequency which does not result in the unwanted 
signal falling on or near a wanted broadcast 
station. 

Receiver oscillator harmonics cause similar 
trouble. Suppose the broadcast band receiver is 
tuned to 1,100kc/s. The receiver oscillator is then 
on1,570kc /s if the receiver if. is 470kc /s. The 
second harmonic of 1,570kc /s is 3,140kc/s. This 

Coll for 26, 
42,56,70Mc, 

or other 
multiples of 
transmitter 
routput 50pF 1000pF 

t00}iA 

Any indication 
too much 

harmonic 

Fig. I: Harmonic Detection. 

BY F. G. RAYER G30GR 

will beat with an amateur signal on 3,610kc/s to 
produce a 470kc /s output. So the amateur signals 
in the 3.5- 3.8Mc /s band can also be tuned in on 
the receiver. 

Again this trouble can be avoided by using 
frequencies which do not result in such spurious 
receiver responses falling on or near wanted 
stations. With troubles of this nature any steps 
which reduce the power of the amateur signal at 
the receiver will help alleviate the interference. 

If the transmitter radiates harmonics these will 
probably cause television interference. Multiples 
of frequencies in the h.f. band easily fall near TV 
channel frequencies. A harmonic detector such 
as that in Fig. 1 will help check for unwanted 
output at multiples of the transmitter frequency. 
Many crystal and other oscillators produce strong 
harmonics and may in fact be designed to do so 
for multi -band work.' So it is wise to have several 
tuned circuits after the oscillator. 

In the home -built transmitter mentioned a 
7Mc /s v.f.o. was followed by a 7Mc /s buffer, 
working into a 14Mc /s doubler -amplifier, which in 
turn was followed by the 14Mc /s p.a. Each stage 
was tuned and with this line -up no harmonic 
output could be detected. When using an end -fed 
aerial an aerial tuner was also added to provide 
one further tuned circuit. 

Little Suppression 
It the transmitter has much harmonic output 

this may well be due to some of the broad -banded 
or untuned types of coupling which are often 
used to simplify band changing. Some of these 
circuits offer little suppression of unwanted 
harmonics. 

Harmonics may be reduced by adding a 
harmonic filter in the transmitter. One simple 
circuit is shown in Fig. 2. It is a series tuned 
acceptor and can be adjusted with a grid -dip 
oscillator or by reference to the offended TV 
receiver or a harmonic detector. 

An aerial which is a good harmonic radiator 
will naturally increase troubles from this cause. 
An end -fed aerial will often work effectively as a 
harmonic radiator. A coaxial or twin -lead -fed 
dipole may also be fairly effective at odd 
multiples (3, 5, etc.) of the transmitter frequency. 

In some tests changing from an end -fed aerial 
to a l4Mc /s dipole very greatly reduced TVI. In 
these tests TVI was less when using the end -fed 
aerial with a tuner. With a popular commercially 
made transmitter TVI was bad with an end -fed 
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aerial but slight with a dipole. This also seemed 
to be bound up with the presence of stray radio 
frequency currents in house wiring, etc. 

Stray RF 

With an end -fed aerial the return r.f. path must 
be through earth, the earth connection, mains 
wiring to the transmitter, etc. With a system such 
as a balanced dipole this return r.f. path is not 
employed as the r.f. power is applied to the two 
halves of the dipole, not to an aerial and earth. 

In tests balanced dipoles were always found 
much less likely to cause interference than end -fed 
aerials. End -fed aerials were at their worst when 
in part near house mains wiring, etc. That is, 

when causing strong r.f. currents in other circuits. 
A separate good r.f. earth for the transmitter 

was also found helpful in reducing TVI. In some 
tests TVI was extremely bad when earthing of the 
transmitter was via the mains earth. Here no 
other change than providing a good r.f. earth 
almost wholly removed TVI. The actual length of 
the earth connection can be important and, if long 
or near resonant frequency on transmitter 
frequency or harmonics, then two or three alter- 
native earths of different length can be provided. 

Blanketing 
The amateur signal may be so strong in the 

immediate vicinity that it breaks through on 
broadcast band or TV receivers, even if no 
spurious or harmonic responses arise. This was 
experienced on 80m when an end -fed aerial down - 
lead ran within a few feet of a room in which a 

broadcast band receiver was used. The trans- 
mitter signal completely blanketed reception and 
was not tunable. 

This was completely cured by changing to a 

dipole, though the dipole feeder ran over exactly 
the same path as the original downlead. 

Blanketing will be reduced by steps which 
reduce the strength at the receiver of the offending 
signals. Single -wire downleads which radiate may 
cause the trouble. Or it may help to remove the 
transmitter aerial from near the receiver or its 
aerial. When this fails filters or wavetraps are 
often added at the receiver. 

For a TV receiver a high -pass filter is probably 
most suitable. But no such filter was found 
necessary when taking the other precautions so far 
described here. 

Mains Suppressors 

Where r.f. is passing from the transmitter to the 
receiver through the mains a suppressor such as 

that in Fig. 3 may be helpful. Something of this 
kind is often present in commercially made equip- 
ment. The chokes are probably best placed inside 
the transmitter but immediately adjoining the 
point where the mains power lead enters. 

A suppressor may be added at the receiver if 
this is found helpful. But it is probably better to 
keep r.f. out of the mains by measures at the 
transmitter itself or by using some balanced aerial 
system. 

If a driver or power amplifier stage is operated 
at an unnecessarily high level of grid drive this is 

supposed to increase the chances of harmonic 
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Fig. 2: Tunable Harmonic Trap. 

output. In the home -built transmitter mentioned 
the grid drive on each stage was kept just about 
at the level needed for efficient working. 

Later it was found that no interference 
troubles arose even if drive was increased to twice 
that normal. But with other transmitters it may 
be worth running each stage with the minimum 
drive which does not cause a loss of efficiency. 

If interference is bad it may be worth running 
the transmitter into an artificial aerial for a first 
test. For a.m. equipment this can be a 100W or 
other suitable domestic -type lamp. It may be 
screened with an old cabinet, metal box or other 
means if required. 

If interference ceases or is much reduced with 
the a.a. then the transmitter aerial or aerial /earth 
system, including the aerial feeder, are suspected. 
But if interference remains very bad, then the 
offending signals are probably travelling on the 
mains or reaching the receiver by direct radiation 
from the transmitter. 

Radiation from the transmitter can be much 
reduced by good screening. But it was found that 
totally unscreened transmitters could quite often 
be operated with no broadcast band or TV inter- 
ference to receivers only a few feet away. 

When testing the effect of various aerials it was 
generally found that a tuned doublet with an 
open -wire feeder had the same advantages as a 
dipole with low- impedance feeder. As the tuned 
doublet can be used for several bands it may be 
preferred. 

A watch should be kept for individual, unneces- 
sary forms of coupling between transmitter and 
receiver. One set of equipment, used for many 
months, always caused TVI. This transmitter was 
placed near a wall and the TV receiver aerial 

-continued on page 576 
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ted as diodes are mainly used, but miniature 
thermistors and voltage - dependent - resistors 
(v.d.r.'s) are also utilised. 

Probably the most important self -regulating 
device is that which controls the base bias of the 
output transistors within quite wide battery voltage 
variations and also increases battery economy. 

As is well known, particularly with push -pull 
output stages, it is very important to obtain correct 
base biasing. Insufficient bias causes cross -over 
distortion aue to the extremes of the half- cycles 
not being fully amplified, while excess biasing 
causes an unnecessarily high no- signal standing 
current. 

Thus if biasing is just right wden a new battery 
is fitted it tends to fall off with falling battery 
voltage. 

To avoid this, .a -transistor connected as a diode. 
is wired from the lower end of the base biasing 
resistor to chassis thus forming the bottom end of 
a potential divider. (Fig. 1). 

However, the internal resistance of a transistor 
so connected. increases as the applied voltage 
decreases, so that as the terminal battery voltage 
falls, a r relatively larger: ,proportion of it is 
developed across transistor Trl. 

This voltage is also the biasing voltage to the 
two power transistors so that over a longer period 
of, time than usual, the battery can correctly work 
the output transistors. 

Furthermore, should the temperature rise 
excessively so that the output transistors reduce 
their normal internal resistance and pass excessive 
collector current, the control transistor Trl will 
Similarly be affected, its volts -drop will reduce and 
thus bias back the output stage. 

Other makiers use somewhat similar schemes to 
provide bias stabilisation öut all generally operate 
en the same principle, the 'variation of a diode or 
diode -connected transistors internal resistance with 
applied voltage. 

However,one or two models made by Berec and 
Ever Ready, and quite a few Car 
Radios made by Radiomobile, 
Ekco and Motorola etc. which 
are of course especially liable to 
extremes of temperature, employ 
miniature thermistors to keep the 
output transistors correctly 
biased in spite of excessive 
cabinet temperature. 

The basic circuit is very simple 
and merely comprises the shunt- 
ing of the thermistor across the 
bottom section of the resistor 
potential divider that biases the 
output transistors. 

Thermistors type KS2Y, 
VA1040 and VA1039 are usually 
used and in Fig. 2 can be seen 
the typical arrangement as used 
in some Ever Ready "Sky 
Prince" and " Brigand " recei- 
vers where the thermistor is 
paralleled across the bottom 33,f1 
resistor of the 1 2K/33í1 voltage 
divider combination. 

As temperature increases, the 
ohmage, of the thermistor 

SELF 
REGULATING 
TRANSISTOR 

CIRCUITS 
BY G. R. WILDING 

PARALLEL with the dramatic improvements in 
transistor performance over the past few year 
has been the improvements in _ transistor 

circuitry with especial emphasis on self regulating 
and stabilising ' arrangements to protect and 
enhance portable design. . 

Thus current designs now incorporate circuitry 
to stabilise the output transistors bias, compensate , for cabinet temperature rises, protect against over- ' 

loads, extend a.g.c. characteristics, stabilise power 
supplies in battery /mains versions, and stabilise 
the v.h.f. oscillator voltage in f.m. models. 

To this end small diodes and transistors connec- 

A.F. 

detector 

Fig. 1: Typical bias stabilisation circuit (Ferranti). As battery voltage falls it 
increases internal resistance developing a higher proportion of the available 
e.m.f. and thus maintaining output transistor bias constant over a wide 

battery voltage range. 
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decreases and reduces the poten- 
tial developed across it, thus 
biasing back the output transis- 
tor pair. 

A really effective a.g.c. system 
is probably the most difficult sec- 
tion of a small transistor portable 
to design, since transistors are 
essentially current and not vol- 
tage operated devices, while 
a.g.c. bias can only usually be 
applied to an r.f. or i.f. stage 
since application of the bias to 
the frequency- changer would 
result in mis- tuning with varia- 
tions of voltage. 

It is often the practice to aug- 
ment the normal a.g.c. control 
with a transformer damping 
arrangement so that on these 
high inputs the " Q " of an i.f. 
transformer can be cut down. 

In practice it is usually the 
primary of the first i.f. that is 
selected and Fig. 3 shows a very 
typical arrangement. 

The series combination of the 
0A79 diode and 68011 resistor 
links the live end of the i.f.t. 1 

primary to the junction of the 
decoupling resistor and capacitor 
of the i.f. amplifiers collector. 

Under normal no- signal con- 
ditions the anode connection to 
the rectifier is slightly more 
negative than the cathode so no 
conduction occurs, the combi- 
nation is virtually open circuit 
and no loading is imposed of the i.f.t. primary. 

However, should a very strong signal be receiyed 
so that the i.f. transistor is fed with a heavy a.g.c. 
bias, its collector current will reduce and its collec- 
tor voltage rise to approaching that of the 
frequency- changer. Partial conduction through the 
rectifier and resistor occurs, loading i.f.t.l primary, 
and reducing gain. 
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IF Amp 

Osc 
coils 

2,0F 
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O.02NF +v 
= gpF AG.0 

feed 

Fig. 3: Typical a.g.c. circuit incorporating transformer loading (Sobel!). Nor- 
mally anode connection to 0A79 is more negative than cathode connection 

and no conduction occurs. However as a.g.c. voltage on strong signal reduces 

T2 collector current, T2 collector voltage increases above that of TI, con- 

duction occurs through the rectifier and the combination of rectifier and 6804 
resistor loads the I.F.T.I primary' via 2µF capacitor. 

Particularly strong inputs will raise the Tr2 
collector voltage above that of Trl and so bias the 
rectifier that it acts almost like a short circuit in 
series with the limiting 68012 resistor heavily cur- 
tailing " Q " and gain. Naturally, this transformer 
damping results in some slight loss of selectivity, 
but the freedom from over -loading more than 

compensates. 

Fig. 2: Bias stabilisation circuit using thermistor (Ever Ready Berec) thermistor 
VA1040 decreases the p.d. developed across the 33 f2 resistor as temperature 

rises thus biasing back the twin output transistors. 

Other makers vary the design 
by tapping the rectifier across a 
section of the i.f. winding or by 
completely eliminating the series 
resistor, while one or two 
designers shunt the rectifier 
across the aerial coils and con- 
trol it from the emitter resistor 
of the i.f. amplifier. 

Most all - transistor Car 
Radios employ an r.f. stage, not 
merely to provide extra gain, 
and maintain volume over 
widely varying reception condi- 
tions, but also to help maintain 
the signal input voltage to the 
frequency- changer within fairly 
close limits as big changes in 
input strength can cause mis - 
tuning in a transistor mixer 
stage. 

To this end, the r.f. stage is 
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a.g.c. controlled by a separate 
diode from the detector, and is 
fed by a small capacitor from 
the collector of the i.f. transistor. 

Fig. 4 shows a typical a.g.c. 
circuit to the r.f. stage and it will 
be noted that the diode is 
shunted across the a.g.c. line to 
provide the rectifying action. 

Also present in the circuit is a 
voltage dependent resistor paral- 
leled across the aerial tuned cir- 
cuit but in no way connected 
with the a.g.c. action. 

Car radios invariably operate 
on a low signal /noise ratio and 
on many occasions can be sub- 
ject to very heavy brief bursts of 
interference, which apart from 
its aural objections can momen- 
tarily over -run the transistors. 
The v.d.r. prevents this for while 
acting as a very high value load 
on low value signals, performs 
as a much lower one on high 
value signals and thus effectively 
strength. 

Quite a number of table -size transistor receivers 
are available in mains /battery versions, and while 
the power supply circuits in these is always ortho- 
dox, the associated voltage stabilising system is 
often a new development. 

In the eight transistor Ferranti MBT1089 recei- 
vers for instance, a conventional quadruple recti- 
fier bridge circuit provides the rectified d.c. power 
for the receiver, but it is fed to the circuit via a 
NKT251 power transistor. 

The smoothed output from the rectifiers is fed 
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Fig. 4: Skeleton r.f. amp and a.g.c. circuit all transistor car radio (Motorola). 
Separate a.g.c. circuit controls r.f. stage only while v.d.r. shunted across aerial 

coils clamps down on heavy interference peaks. 
cuts down their 

To receiver of 
9V -ve rail 

C1 
K 7251 200yF 

C2 
750yF 

R1 
5k11 

NKT755 

Fig. 5: Stabilised power supply circuit for battery /mains 
transistor sets (Ferranti). The entire d.c. output passes 
through the NKT25I power transistor to the receiver's 
negative rail. Variations in mains voltage produce similar 
variations across RI which are applied to the base of the 
transistor so that its internal resistance is varied accord- 
ingly. When mains voltage rises its internal resistance 
increases, taking up a larger volts drop, and maintaining 

output within very close limits. 

to the transistors collector and taken off at the 
emitter, so that it is virtually in series with the d.c. 
supply. 

However a separate small rectifier produces a 
separate reference voltage from another secondary 
winding which is used to bias the base of the 
transistor, so that increases or decreases of mains 
voltage increase or decrease this base bias and 
vary its internal resistance to provide a very con- 
stant output indeed. 

Adjustment of the 5kí2 potentiometer selects 
the optimum output voltage which is then auto- 
matically maintained by this simple circuitry. 

REDUCING BCl /TVI 
(continued from page 573) 

feeder ran on the outside of this wall only a few 
feet from the transmitter. With this set of equip- 
ment merely moving the transmitter to the other 
side of the room reduced TVI very much. 

It will be noted that licence conditions stress 
that " every precaution shall be taken to avoid 
over -modulation ". When making tests it was 
found that any over -modulation often immediately 
caused bad interference. 

In the circumstances described it was found 
possible to operate on the 14Mc /s and lower 
frequency bands with no TVI on a receiver a few 
feet away in another room. As these bands were 
those most wanted only a little attention was given 
to possible TVI from working on 21 Mc /s and 
28Mc /s bands. 

The home -built transmitter covered the 21Mc /s 
band and gave no broadcast band interference but 
bad TV interference on this band. As the third 
harmonic of 21Mc /s (63Mc /s) was not very far 
removed from the particular BBC -TV frequency 
it was felt this problem would have to be 
examined separately. 

A commercially made transmitter also gave bad 
TVI on 21Mc /s and 28Mc /s but not on I4Mc /s. 
When using the latter band TVI was not 
experienced on either BBC or ITA channels. 111 
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THE "VICEROY" 30 watt amplifier 
Valves 2 1 EL34, 07.34. EF8S, ECA.182, ECC83. Size 14 x 8 x 75 fn. high 
over cover. Complete with protective cover with can ruing handles. High 
and low gaio inputs. Front controls are: Vol. (low gain), Vol. (high gain). 
Treble Step, Rasa, Treble Slope and Mains Switch. For 3 and 16 ohm 
Speakers. Price 619.18.0 (caer. Pd.). 

4 -SPEED AUTOCHANGERS 
BSR -UA14 65.19.8 
GARRA RD AUTOSLIM 66.7.6 
GARRARD STEREO 66.110 
ATO 010.7.6 
ATO STEREO - 610.17.8 
TYPE 3000 69.10.0 

Carr. 5/- each 
ATTRACTIVE CABINET TO FIT ABOVE CHANGERS (and to take our 
3 valve Gram. Amp. at 60/ -) 67/6 (can. 6/6). 

13 x 8in. LOUDSPEAKERS 49/6 
Three ohm. Ceramic magnet of latest type. BRAND NEW. (poet 3 /6). 

HEATER TRANSFORMER 
Mains input giving 6.3v. 2 amp. Size 25 x 2 x lin. (25ín. over winding). 
5/8 ea. Lees 10% for 12, or 20% for 50. P. i P. 2/- for 1 to 8. pat free 
more than six. 

SELF- POWERED V.H.F. TUNER CHASSIS. 
Covering 88.96 Mc /s. Milliard permeability 
tamer. Dims. 8 x 6 x gin. high. Valves 
E0085 and 2- EF89's and EABC80 with 
metal reef. Mains transformer. Fully 
wired and tested ONLY 68.17.8 (care. 
paid). Room dipole 12/8. Feeder 8d. Per 
yard- 

AMERICAN BRAND RECORDING TAPE 
FULLY GUARANTEED AT RECORD LOW PRICES 

MYLAR BASE 
lin. Stand. play, 1,20011. 12/8 
7in. Long play, 1,800ft. 19/8 
Sin. Double play, 1,200ft. 15 /- 
5í1n. Double play, 1,800ft. 22/6 
71n. Double play, 2,400fí. 25 /- 
;än. Triple play, 450ft. (Plain white hoses) 12/6 
3 }in. Triple play, 600ft. (Plain white boxes) 14/- 
4in. Triple play, 90Cft. (Plain white boxes) 22/6 
Sin. Triple play, 1.800ft. (Plain white boxes) 42/8 
71n. Triple play, 3,800fí (Unboxed) 75/- 
ACETATE BASE 
51n. Stand, play, 600ft. ,.,. 8/- MESSAGE TAPES 
71n. Stand, play. 1,200fí .. 11 /- Sin. Stand- play, 150fí 3/6 
5in. Long play, 900ft 10 /- Sin- Long play, 225ft. ... 4 /11 
6f In. Long play, 1,20011 12/8 3in. Doable play. 300ft. .. 7/6 
Tin. Long play. 1,800ft 16/- 

Postage 1/. per reel (4 or more poet free) 

4 to 5 WATT HIGH GAIN AMPLIFIER 
Suitable for record player, radio, tape after equalisation, Double wound 
mains transformer. Fully built. For A,C. maims of '200/250 v. 14 dB neg. 
feedback. Controls are volume (on /off). treble and base. Contact cooled 
metal rectifier (bridge): ECC83 and EIA4 valves. Output for 3-ohm 
speaker. Chassis size 65 x 61n. (over spindle); overa0 height, including 
valves. 55in. Phono sockets for high and low input. 

PRICE only 14.19.6 (P. & P. 6 / -4 
STEREO VERSION of this Amplifier, 15.2.6 (P. & P. 8/-). Using 2 x UCL82 
giving 2 x 3 watts. Outputs for 3 -ohm speakers. Switch for mono /stereo 
giving mono at 6 watts. Suitable for Record Players, eta For moine 
200 -250 v. 

SINCLAIR MINIATURES 
The MICRO-8. Self contained pocket radio, size only 146 x lelro x Sin. Truly 
amazing performance. All parts complete with earphone and detailed 
construction data. Mercury cell 1 /11 extra (2 required). 
Can be built for 59/6. 
The SLIMLDIE. 2- transistor pocket radio sloe only 25 x 19 x 15in. Micro 
alloy transistorised and printed circule All components available separately 
Easy to assemble. Can be built for 49/8. 
The X10. 10 watt power amplifier with Integrated pre- amplifier. Requires 
only lmV. for an output of 10 watts undistorted. Size only 6 x 3 x }in. 
Weight 5 oz. Circuit uses 7 M.A.T.e and 4 RF power translators. 
Hit priee 85.19.8. 
Available ready built, tested and guaranteed, 6119.8 poet free. 
3 pots. for vol., Baas and Treble, 7/6 the 3 extra Mains power pack, N 

required 64/. 

6- TRANSISTOR 
PORTABLE -Fully Built 

The "SCALA" for only 66.19.6 caer. 
paid. 85 e 2 x 55in. high. Choice of 
colours. Resine. M.W. and L,W. 
Ferrite aerial. Battery 2/9 extra Printed 
circuit. Nicely styled. A profeesionei 
lob 35ín. speaker. Folly tunable M.W. 
and L.W. Superhet circuit. 

BRAND NEW AM FM (V.H.F.) RADIOGRAM 
CHASSIS AT £13.13.0 (Carriage Paid 

Chassis size 15x0f x 5! in. high. New manufacture. Dia. 145 x 4m. In 2 

colours, predominantly cream. 200 -250v. A.C. only. 
Pick -up. Ext. Speaker. Ae., E., and Dipole Sockets. Five pushbuttons - 
OFF. L.W., M.W., F.M. and Gram. Aligned and tested. O.P. Transformer. 
Tone control. 1000 -1900 M.: 200.550 M.; 88 -98 Mc /s. Valves EZ80 rect.; 
ECH81, EF89, EABC80, EL84, ECC85, 3 -ohm speaker required. 
10 x 6mn. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis 
TERMS: 63.10.0 down and 5 monthly payments of 62.4.0, total 814.10.0. 
Room Dipole for V.H.F., 12/6. Feeder 8d. Per yard. 
ALTERNATIVE DESIGN. L.W. 1000 -1900 M.; S.W. (9.15 Mc /s); M.W. 
190.475 M.; V.H.F. 87 -100 Mc /s.; Gram position. Otherwise similar to 
above chassis. Price 115.15.0 (care, paid). TERMS: 13.10.0 down and 6 
monthly payments of 82.4.0. Total H.P. price 818.14.0. Circuit diagram 2/8. 

2 -VALVE GRAMOPHONE AMPLIFIER 
Price 37/6 (P. & P. 2/6) 

Overall size 410. wide x Sin- high x 2ß1n. Volume and tone controls. (Mains 
lead. Screened lead input. With output transformer for 3 -ohm. For 
series connection to Garrard and B.S.B. Autochangers and Players. 
having 90v. tapping. 
Can also be supplied on fabric covered board with mains transformer and 
6 x 4in. speaker at 65/ -. (P. & P. 6/ -). 
3 -Valve Gram. Amp. on board 14 x 751n. (x 2 11n. overall). 
UY86, UOC85 and UL84. Speaker 7 x 41n. Price 60 / (P. i P. 6/). 

BATTERY ELIMINATOR 
For 4 low consumption valves (96 range) 90v. 15mA and 1.4v. 125mA, 42/8. 
(4/- poet), 200-250e. A,C. Also for 250mA, 1.4v. and 90V. 16mA at rune 
price. Two units 4 x 2} x 2 }io. high and 3 x 25 x 151n. high. 

.. 5 k' _ 1 _ PUSH -PULL O.P. 
AMPLIFIER 

£5.5.0 (6/- Carr.) 
Brand new 200.240 A.C. mains Bus, 
treble and vol. controls, with valves 
EZ80, ECC83 and 2.EL84 giving 
full 8 w. Chassis 12 x 35 x 39in. 
With o.p. trans for 2 -3 ohm speaker. 
Front panel (normally screwed to 
chassis) may be removed and used 
as 'Tying panel ". 

4 TRANSISTOR MINI- 
ATURE PUSH -PULL 
AUDIO AMPLIFIER 
HIGH IMPEDANCE 

PRINTED CIRCUIT, 4 x 21 x If in. over transformers, Output for 3 -ohm 
speaker. Suitable for microphone, record player and intercom. 9 volt 
battery required. Frequency range 100 epa. to 25 Reps. Push -pull output 
class B. Instruction sheet provided. Fully wired ready ,e. use. Three 
types, 200mW, 85 / -; 500mW 41/ -; 1.2W. 57/8. (P. & P. ° r, each). 

CM21 CRYSTAL MICROPHONE 
With 9.5 mm. Jack plug. 12/6 (Post 1 /8J 

9 TRANSISTOR BABY ALARM. Attractive walnut veneer speaker cabinet 
135 x 8in- front. Earpiece as mike sensitive at 20ft. 60ft. Ext. Lead. 
(P.P.6 battery required -will last for hundreds of hours). Volume Control 
and On /OIL Price 23.19.6. (P. & P. 6/ -). 

TAPE RECORDER AMPLIFIER 
Fully built. Front panel 125 x 31n. Chassis size 105 x 5 x 41n. Valves 
EF88, ECC83 and 2E1.84. Controls (1) Mic. Vol. (2) Tuner /P.U. Vol. 
(3) Play back or monitor, (4) Tone, 2 lack sockets for TunerlP.U. and 
Mic -switch for superimpose. Separate power pack containing tranaf. and 
rectifier. For Collaro studio deck only. Price 28.14.0. (6 /- P. i P.) 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mine. from Station and Buses.) Aldershot 22240 
CLOSED WEDNESDAY AFTERNOON 

CATALOGUE 6d. 
Regret overseas orders cannot be executed 

Please alto see our odvelüemenr ow paps it. 
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model 222 

IS 

AUDIO 
To amplify this statement, or your music, choose 
model 222 Integrated Stereo Amplifier. 
Designed with the new high quality ceramic 
pickups such as the Decca Deram in mind, 
and having stereo and mono inputs for ceramic 
and crystal pickups, tape playback and radio, 
tape recording outputs suitable for virtually 
any tape recorder, 20 watts push -pull power 
output, frequency response 30- 20,000cps i Idb, 
distortion less than 0.50, this unit is an 
opportunity to acquire the basis of a genuine 
high fidelity system at relatively economic price. 
Matching this or any other good quality 
amplifier are two Armstrong tuners, and all 
three units have been selected for The Design 
Centre, London where model 222 is on display. 
For full details and technical specifications of 
complete range, plus list of over 300 stockists, 
post coupon or write, mentioning 

222 Integrated Stereo Amplifier £27 -10 -0 
223 AM -FM Tuner E28 -I5 -0 
224 FM Tuner £22 -10 -0 
Optional cases. Teak and vinyl hide £3.10 -0 

ARMSTRONG AUDIO LTD - WARLTERS RD - N.7 
Telephone: NORth 3213 

Name r. 
Address 

IIPW65 
_...W 

..............._..r._........,.__.._...... 

BARGAINS FROM 
BROADWAY ELECTRONICS 

TR A \SISTORS: A1'115, AF116. AF117. 0C170 all at 4/6 ea. 0C26 7/8. Mullard RF Packs 0C44 two 0C45 12/6: AF Packs GC81D two 
ÓC81 8/8: 0C44 3/6; 0C45 3, -; 0071 2/6: 0072 3/ -: 0A81 Diode 2/3: ORPl2 Light Cell 7'6 
TRANSISTOR ELECTROLY"TICS: 1. 2, 4. 5, 8, 10, le. 32, 50, 100 mid. all at 15 volts, 1/3 each. 
EARPIECES with cord and 3.5 mm plug 8 ohm magnetic 3 / -: 250 ohm 4, -; 180 ohm magnetic with clip 6/6: Xtal 4/ -. 
GUITAR PICK -UP complete with clip and screened lead, 12/6. 
B.:1.3, N'l'AL ]11KE 30 / -: table stand Cor same 9/6. 
GARRARD A.T.B. Mono £8.19.8. Stereo £9.5.0. A.T.3. Stereo 
88.10.0. New 100026.15.0: Autoslim pick -up arm fitted with Ronette Stereo only 25 / -: A.T.6 shells 6/6: GC8. GC2 cart. with brackets 15/- ea. Motor Board 15 x 14in. 12 mm ply cut out Cor Garrard or B.S.R. changer, 7/6 ea. 
Cabinets suitable for tape deck. A.T.6 etc., 18 x 141 x 811n. covered In red and black Rexine with carrying handle. 6716. Speaker cabinets to match with sloping front to take 121n. speaker, 42/6; to take 
101n. speaker, 37/6. 
The "BLAKE" 121n. Heavy Duty Cabinet. Size 241 x 18 x hin. The Baffle Is Pin. thick. Plain white wood £3' covered in Rexlne and Vynair 85) -: De Luxe model veneered with wood grain Formica and standing on smart ein. legs £5. Please add Ill- Cor carriage. 
"RAY'DON" Cabinet. 161 z 15 z Thin. Fabric covered, suitable 121n. speaker 45) -. Postage 7/6. 
Vynair speaker cloth 50in. wide 14/- Yard. Rexine leather cloth 501n. wide 10/6 yard (S.A.E. tor samples). 
NEON PANEL LIGHTS. 240v A.C. Arcolectric, 2/6 ea. 

TERMS: C.W.O. or ('.0.1). 
Plus post and packing charge. Garrard changers eta.. 6, -. 

Small parcels Cid. 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING, S.W.17 

Phone: BALham 4Y.4 (four minutes from Tooting Broadway Underground Station) 

BUILD OVER 40 
CIRCUITS /EXPERIMENTS 

and learn Electronics 
the LERNAKIT way 

INCLUDING 
()CATHODE RAY OSCILLOSCOPE 

VALVE EXPERIMENTS TRANSISTOR EXPERIMENTS 
BASIC AMPLIFIER 

S 
BASIC OSCILLATOR 

BASIC RECTIFIER ELECTRONIC SWITCH 
SIGNAL TRACER PHOTO ELECTRIC CIRCUIT BASIC COMPUTER CIRCUIT TIME DELAY CIRCUIT BASIC RADIO RECEIVER 

SQUARE WAVE GENERATOR MORSE CODE OSCILLATOR 
SIMPLE TRANSMITTER ETC. ETC. 

This complete practical course will Learn you all the basic facts of electronics by making experiments and building apparatus. 
You learn how to recognise and handle all types 01 components -their symbols and how to read a circuit diagram. You see how circuits are built and how they work BY USING THE OS- CILLOSCOPE PROVIDED. Applications of all the main 
electronic circuits are demonstrated -radio reception and transmission; photo- electrics; computer basics; timers; con- trol circuits, etc; including servicing techniques. NO MATHS USED OR NEEDED. NO THEORY NEEDED. NO PRE- VIOUS KNOWLEDGE OR EXPERIENCE NEEDED. Tutor 
service included. No extras needed. Send now, for FREE DETAILS without obligation, to address below. 

TO: LERNAKIT, RADIO HOUSE, 
40 RUSSELL STREET, READING 

Please send tree Brochure without oblioation- 

POST 

NOW 

NAME 

ADDRESS 

(No reprventsSwe employed) P.W. 11160 
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THE MORSE BOGEY 
By John Colley 

IHAD always wanted to be a Radio Ham; 
anyway, ever since I was 14. Curiously 
enough that was 46 years ago. Those that are 

mathematically minded will see that I am now 60. 
Well, last year I dragged myself to an evening 

institute where the instructor revised my ideas of 
radio completely. As a result I passed the R.A.E. 
I rubbed my hands at this and listened to all the 
gossip about the Morse Test. 

Impossible, Difficult, Hard... 
From different people I gathered that it was 

impossible, difficult, moderately hard, easy and a 
piece of cake. Some despondent people assured 
me that I'd just as well ask for a "B" licence 
because, at my age, I'd never do it. 

But I am an obstinate old coot. I asked 
questions as to the best way to master the mystery 
Morse and again I had different advice. One 
smart -looking Royal Air Force sergeant said 
airily: "Just listen to ordinary commercial Morse 
on the air and after a time you'll find yourself 
picking out various letters and symbols and in no 
time you'll know it". 

As I didn't know any Morse at all except the 
" V " sign, which seemed to be made with two 
fingers, I thought hard how this chap could have 
been made a sergeant. Perhaps he had got full 
marks for ingenuity. 

So I asked another chap, who said: "Just latch 
on to the slow Morse transmissions of the 
R.S.G.B. -you'll find yourself learning in no 
time ". I pondered. 

Another bloke in a pub (I remember him 
particularly well because I bought him two pints) 
told me to buy some Morse records and play them 
on my gramophone. Well, I have no gramophone 
and the price of beer being what it is I thought I 
would have to find a method of my own. 

Labour and Perseverance 

I looked at the symbols in an old Boy Scout 
diary and decided that it would entail a bit of 
good old- fashioned labour and perseverance. I 
had a tape recorder and I knew that this must 
come into it somewhere. So I scouted around 
to see what method I could find of making the 
noise. 

From a book I got a transistor circuit that was 
supposed to simulate the actual sound of a Morse 
transmission on the air. It was soon . after this 
th -t I was afflicted with sorrow for all c.w. 

wireless operators, because this transistorised 
thingummy made notes between the mooing of a 
sick cow and the soft sighing of an asthmatic 
donkey. Never once did it sound like a real live 
Morse note and it had a habit of changing its note 
whilst you waited. 

I spent hours manipulating the potentiometer of 
this crazy device and then gave it up. In 
Tottenham Court Road I bought an ex -Army 
telephone buzzer, a Mark 76 ten stars and an 
asterisk or two, I think it was. And a Morse key, 
also ex -Army, which only set me back sixpence. 
Then I bought a cycle lamp battery and wired up. 
Now this note was good and even became better 
when I connected the secondary winding of the 
buzzer to the radio input terminals of the recorder. 

I was now ready. I had heard one Public Bar 
Pundit say " Never touch a key until you can 
read 20 words a minute". So, as I thought this 
would mean that I would never touch a key at all 
in this life, I ignored him as well. I opened the 
Boy Scout diary, adjusted my specs, switched to 
" Record " and I was off. With a nice new spool 
of tape I started on the figures "Dit ... Dah ... Dah ... Dah ... Dah". 

On the dots -E, I, S and H 
in a little while I had a tape covered with 

haphazard numbers and I played it back at odd 
hours for several days. There was a gap after 
the fourth day when I agreed to wear headphones 
if my wife would promise not to run away. But 
I soon memorised the numbers and started on the 
dots, you know, the "E", " I " " S " and "H". 

I was some weeks at it, I hummed Morse to 
myself all day, and any advertisements on 
hoardings I hummed their message as I stood 
staring. I realised that Samuel Morse had been a 
genius. Well, at 60 you are not as bright at 
picking things up as at 26, but I persevered and 
one day I put my system to the test. 

I went up to St. Martins Le Grand and did the 
Morse test. I passed and I walked away Around 
the back of Smithfield Meat Market with such 
a broad smile that the meat porters thought I was 
the owner of the lot and got on with their work 
even quicker. 

I now have a licence and I enjoy thumping out 
a little Morse. Advice? Yes. Ignore the old 
wives' tales, get a buzzer and a key and a battery 
and, if you haven't got a recorder, borrow or buy 
one. Oh, yes. A piece of advice from an old 
radio comedian: " Don't be fright t " - - 
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Q t A SUMMARY r 
El ci OF THE Q 
El NEW MODELS El ri EI ooanQnaoonoQOnoo 
IN the absence of a Radio Show this year, many 

manufacturers booked hotel suites to display 
their new season's models to the trade. There 

were hundreds of new radio receivers, record 
players, tape recorders and radiograms, many of 
them extremely attractively presented. There was 
little, however, to excite us technically and the 
main trend noticeable was the obvious one of the 
spread of transistors to more and more record 
players, radiograms and tape recorders. There was 
a good deal more stereo equipment and more 
bandspreading (not only the h.f. end of the m.w.), 
more multiband sets and more sets with more than 
one speaker. 

It would be impossible to cover all the new sets 
in the space available, but the following are a few 
notes on some of the more interesting models we 
noticed, intended to show the overall picture rather 
than be a detailed summary. The new TV sets are 
described in the October issue of PRACTICAL TELE- 
VISION. 

RADIO RECEIVERS 
Where to begin? Perhaps to give an unqualified 

bouquet to practically every manufacturer for a 
dazzling display of first -rate styling. The latest 
transistor radios look good and, generally, are very 
rood. We must admit, however, to being very 
disappointed at the almost complete lack of mais 

operated transistor sets although there were many 
models intended primarily for home use only. 

Full marks. then, to PYE for their Trans - 
Continental, Model 1110, an elegant table model 
incorporating 15 semiconductors and covering 
long, medium, short and v.h.f. /f.m. bands. Output 
is 3W to a 7 x 5in. speaker. Three internal aerials 
ar_ fitted and there are sockets for external aerials, 
tape recorder, gram pickup. The set operates from 
standard a.c. mains supplies and sells at 32 gns. 

Novel feature of the MURPHY Magna B818 is 
a pre -tuned position which gives Luxembourg 
reception at the push of a button. It has 8 semi- 
conductors, a 6 z 4in. speaker, 1W output and sells 
at 15 gns. Another attractive new one from 
Murphy is the Magna B837, intended as a " home 
portable", covering l.w., m.w. and v.h.f. /f.m. 
bands, plus the now customary bandspread for pop 
station coverage. This set retails at 23 gns. 

Another example of really good value is the new 
McMICHAEL M126 which has push button selec- 
tion of I.w., m.w., s.w. ..nd bandspread, and 
features a dust -proofed speaker and telescopic 
aerial. Housed in an unbreakable cr-ilas case it 
sells at 14+ gns. 

From PHILIPS comes the. new Le Mans, which 
incorporates a "power boost " switch -at maxi- 
mum the output is 1W (for group listening) and 
on minimum the output is reduced to 400mW, thus 
reducing battery drain. It costs 151 gns. Also new 
from Philips is the Cadiz, an interesting two band 
portable featuring microtechnique. It has a battery 
check button. Price 11 gns. 

HMV have added several to their range, 
including the Model 2124. This features a "car" 
button which switches in permeability tuned front 
end for use in a car, and an illuminated scale for 
night driving. Price, 18# gns. An innovation is the 
2130, which also incorporates the 2124 features 
but has v.h.f. /f.m. coverage and is housed in 
fashionable teak cabinet. It incorporates a dual 
speaker system and retails at 26 gns. 

STELLA showed their new ST7228T, described 
as a 3 -band, a.m. /f.m. sports portable. It features 
a special biasing circuit to reduce distortion as the 
battery voltage falls and has automatic frequency 
control for f.m. Incorporating 16 semiconductors 
it sells at 251 gns. 

DECCA introduced several high quality radio 

<.<:;:::;::::- 

Pye 1110 Trans- Continentpl 
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sets, most unusual being the Diadem, a 15 -semi- 
conductor set with 7 x 31in. speaker, covering 
m.w., 1.w. and v.h.f. /f.m. bands. It is fitted into a 
teak or rosewood cabinet of novel design, styled 
like a music box. It costs 30 gns. The four new 
portables, TP85, TP86, TP89 and TP90 cover 
m.w., 1.w. and v.h.f. /f.m. bands. The TP90 
(20 gns.). has 10 semiconductors. The TP85 and 
TP86 (both 25 gns.) have 15 semiconductors and 
feature a " mute " control for low volume level 
listening. The TP89 at 30 gns., incorporates 17 
semiconductors and also has short wave coverage. 
It has mechanical bandspread on all bands. It is 
interesting to note that all Decca receivers now 
carry a two -years' guarantee for all components, 
including transistors. 

The new GEC models G826 and G828 (both 
141 gns.), cover 1.w., m.w., Luxembourg band - 
spread and s.w. (though this coverage is only over 
the 31, 41 and 49m bands). There were also two 
new ones in the ALBA range -the Trans- Conti- 
nental 838. covering m.w., 1.w. and s.w. (16 -50m), 
bandspread on all bands and telescopic aerial. 
Price 16 gns. The Alba Scout 737 sells at 14 gns., 
and covers 1.w.. m.w. and Luxembourg bandspread, 
housed in a wooden cabinet. 

Another one with short wave coverage is the 
BUSH TR116. which has a two- transistor mixer 
for efficient s.w. operation. It also covers m.w. and 
1.w. bands and incorporates pre -tuned Luxem- 
bourg. Ouput 500mW via a 6 x 4in. speaker. Price, 
17 gns. The new TR 130 at 15 gns. has a 1W 
output, 6 x 4in. speaker, and covers m.w. and l.w. 

GRUNDIG introduced two new luxury radio 
sets. The Ocean Bov incorporates 23 semiconduc- 
tors. two speakers, a tuning meter. a.f.c., fine 
tuning on s.w., bass and treble tone controls, and 
covers v.h.f,, 1.w., m.w. and four s.w. bands (10- 
185m). The set measures only 15 x 8f x 4 -1in. and 
weighs 10} lb. The cost is 87 gns. Even more 
luxurious is the Satellit which operates from 
batteries or from a.c. mains. It has 28 semiconduc- 
tors. and covers no less than 13 wavebands (six of 
them bandspread s.w. bands). It has fine tuning for 
s.w., a.f.c. on v.h.f., two speakers, a tuning and 
battery power meter, sockets for almost every- 
thing! Price? 119 gns. 

Another new one with s.w. coverage is the 
ULTRA 6120 -9 semiconductors, 1.w. and m.w. 
reception also, plus bandspread Luxembourg, 
retailing at 131 gns. V.H.F., plus m.w. and l.w. is 
covered by the 6122 (17 gns.) and the 6128 (at 
23 gns.) has a wooden cabinet. v.h.f., m.w.. 1.w. 
and Luxembourg bandspread. 15 semiconductors. 

RECORD PLAYERS AND GRAMS 
Everyone seemed to have a good range of 

attractive record players and radiograms. Here is a 
quick selection of some of them. 

ALBA showed a smart new S- transistor record 
player with 3W output via an 8 x Sin. speaker and 
separate bass and treble controls. The 328 has a 
BSR UA15 autochanger and sockets for micro- 
phone and tape recorder, the mie' can he used in 
conjunction with the amplifier as a baby alarm. 
Price is 24 gns. Also new is a range of Gold Star 
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stereograms, ranging in price from 69f -134 gns. 
The Viscount (134 gns.) and Viking (129 gns.) have 
8W per channel, four speakers (two in tuned 
enclosures), l.w., m.w., v.h.f. /f.m. and two short 
wave bands. 

At the other end of the (price) scale is the radio- 
gram described by PHILIPS as " Britain's 
Smallest " and which could be carried inside most 
ladies' handbags. Based on the ÁG4000 Disc 
Jockey player it incorporates a two -band radio 
within the space of the original lid, which also 
houses the 4in. round speaker. It measures 11 x 71 
x 48in., and sells at 21 gns. 

" Upright " model from RGD is the RP233 
stereo record player, housed in a suitcase -type 
cabinet with top carrying handle. Transistor ampli- 
fiers feed 8 x 5in. speakers at 3W each channel. 
The changer is a BSR UA15. Price 36 gns. 
FALCON now introduce " solid state " radio- 
grams, ranging from the mono 1FT65 at 31 gns. to 
the Galaxy, Concerto and Fiesta stereograms (from 
47-62 gns.). BUSH add the SRG107 luxury stereo - 
gram to their range; the speaker system has six 
units in an acoustically balanced network with 5W 
per channel. Twelve semiconductors are incor- 
porated and the radio covers I.w., m.w. and v.h.f. 
Price is 125 gns., but other Bush stereograms range 
down to 65 gns. 

GEC have two new stereograms, G980 and 
G981. Both have a Garrard changer and 5 -band 
a.m. /f.m. radio sections feeding 14W twin channel 
amplifiers into 10 x 6in. and 4in. speakers. The 
v.h.f. tuner has a.f.c. Price 110 gns. 

ULTRA also have an " upright " record player 
in Model 6010, a completely self -contained 20- 
semiconductor stereo system. Separate, bass and 
treble, indicator lamp, tape and radio sockets, 
both speaker units detachable. Price 36 gns. Also 
new are 6008 (151 gns.) and 6006 (29 gns.) record 
players and 6316 (61 gns.) and 6320 (86 gns.) 
stereograms. 

Novel design from K -B is the KP033 stereo 
record player with 3W transistor amplifiers. The 
wooden cabinet has a rear hinged lid and has a 
compartment for the extension speaker unit when 
not in use. Price 34 gns. SOBELL showed their 

November, 1965 

H.M.V. 2018 "Stereomaster" 

new S680 stereogram, with all- transistor circuitry 
and 7W per channel (85 gns.). 

Two new record players for MARCONI- 
PHONE . The Mirabelle has a BSR Superslim 
deck and gives 2 }W output (15 gns.). The Major 
has separate bass and treble controls and gives 
2;W via an 8 x 5in. speaker (19 gns.). Also new 
were the 4314 a.m. /f.m. stereogram (56 gns.), and 
the Model 4310 -a m.w., l.w. and v.h.f. " solid 
state " stereogram at 83 gns. 

GRUNDIG came up with two luxury stereo - 
grams. The KS680 has ten speakers in an infinite 
baffle enclosure and incorporates the Grundig HFIO 
tuner, NFIO stereo amplifier and a transcription 
autochanger. The tuner has a.f.c. on v.h.f. and the 
set is fitted with a stereo decoder for possible 
future stereo radio broadcasts. Space is provided 
for incorporating a TM45 tape recorder 
chassis and there is provision for a reverbera- 
tion unit. The KS740 incorporates a four - 

band a.m. /f.m. radio chassis 
and feeds 3W per channel to 
large Superphon speakers. Prices 
for both models not available at 
time of going to press. 

Highlighted by HMV was their 
new 2018 Stereomaster, a com- 
pact unit (33ín. wide) incorpora- 
ting four soft - suspension 
speakers, Garrard 300 auto - 
changer, low mass arm -high 
compliance pickup, 7 watts per 
channel, treble and bass con- 
trols; price 59 gns. Also seen 
was a new solid state portable 
record player with Garrard 2000 
autochanger, 8 x 5in. speaker 
(Model 2012, 25 gns.) and a 
range of radiograms from the 
popular priced a.m. /f.m. stereo - 
gram 2320 (56 gns.) to the 22- 

-continued on page 588 R.G.D. RP233 
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Practical 
Substitutes 

by M. L. Michaelis, M.A. 

HE lists of parts for constructional articles are those 
I found satisfactory in the prototypes. Queries which the 

Editor receives show that many beginners regard these lists 
as strictly binding down to the last detail. 

It is the aim of these articles to help beginners make on- 
the -spot substitute decisions when their dealers do not have 
specific components on stock. The information should also 
help when replacing obsolete components and making use of 
junkbox parts. 

PART FOUR 

Zener Diodes and Neon Stabiliser Tubes 

Zener diodes are now marketed with graded 
zener voltages (Vz in Fig. 13) from one or two 
volts up to 180V or more at current ratings from 
a fraction of a milliamp up to I A or more. 

The circuit of a zener diode connected as 
voltage stabiliser (Fig. 14a) is essentially the same 
as that of the familiar neon tube stabiliser circuit 
(Fig. 14b). The input voltage is applied to the 
zener diode through a suitable series resistor such 
that the anode is negative and the cathode positive 
wherewith inverse current flows through Di and 
Vz and Rz of Fig. 13. 

Since Rz is small for a good zener diode it may 
be neglected to a first approximation, so that the 
output voltage across the zener diode is then 
largely independent of the current through the 
diode and is equal to Vz. 

Provided that the maximum current rating and 
the zener voltage of a given zener diode are the 
same as the current rating and operating voltage 
of a particular neon tube the zener diode may 
always be substituted for that neon tube in a 
voltage stabiliser circuit. 

This leads to further advantages, since zener 
diodes do not manifest a striking voltage higher 
than their running voltage and there is no lower 
limit to the stable range of zener currents. Thus 
zener diodes can be connected in series without 
any need for auxiliary starter resistors as in the 
case of series -connected neon tubes and they can 
operate down to zero zener current. 

Anode 

Di Rs 
Capacitance 

, diode 'branch' 

Virtual 
battery 

Vz 

Rz 

Zenbrer Rectifier 
diode anch" 'branch' 

Cathode 

Barrier layer 
capacitance 

Fig. 13: Equivalent circuit of any semiconductor diode. 

Neon tubes tend to oscillate when starved of 
current. It is for this reason not always possible 
to substitute a neon tube of the same operating 
voltage for a specified zener diode. If the 
operating current is too low the neon tube may 
oscillate and if the input voltage is not sufficiently 
high the neon tube may refuse to strike. Apart 
from these limitations zener diodes and neon tubes 
of similar ratings may be interchanged. 

Zener diodes at present have somewhat greater 
differential resistances Rz (Fig. 13) than neon 
tubes of the same voltage ratings and the 
temperature coefficients of zener diodes are 
somewhat greater. 

Neither neon tubes nor zener diodes may be 
connected in parallel to achieve increased current 
ratings, since in both cases even the slightest 
differences of characteristics will lead to grossly 
unequal current sharing. 

Relays, Meters, Switches 

Relays and meters may be shunted in the same 
manner to achieve higher current values for 
energising or for full -scale deflection respectively. 
Thus if a relay or a meter of a certain sensitivity 
is specified for a piece of equipment it is always 
possible to use more sensitive components with 
suitable shunts as substitutes. 

If a definite internal resistance is also specified 
for the relay or meter then any other component 
of lower resistance may be used if the difference 
is added as an external series resistor. Both 
adjustments may be used simultaneously. 

A simple example will suffice to make this clear. 
Suppose a relay of 100mA sensitivity and 150i1 
resistance is specified for a piece of equipment. 
A relay of 25mA sensitivity and 12011 resistance is 
available as a substitute. 

The shunt must be such that 75mA of the total 
100mA flow through it, leaving the required 25mA 
for the relay coil. Since 75 is three times 25 the 
shunt must have one -third as great a resistance 
as the relay coil, i.e. 40(1. The shunted relay then 
has an effective resistance of 40(2 in parallel with 
1200, which is equal to 3012. 

Thus an external series resistor of 12111 must be 
added to reach the specified total figure of 150(2. 
Note that the relay must first he shunted before 
any required external series resistor is 
subsequently determined. Exactly the same 
procedure is used to shunt a meter for a higher 
current range. 

If a relay is fitted with insufficient contacts for 
a particular purpose any required number of 
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similar relays may be energised in series or in 
parallel or a master relay can energise various 
slave relays via its own contacts. The latter 
procedure is useful if a very sensitive relay cannot 
be obtained with contacts of sufficient voltage or 
current rating; it is then merely used to energise 
a larger, more robust relay which in turn has the 
required rugged contacts. 

If a specified multi- contact wafer switch is 
unobtainable it is possible to use a simpler switch 
energising suitably disposed multi- contact relays. 
Such measures are often useful for other reasons 
too, e.g. to perform switching operations at each 
stage of a piece of equipment without the need 
for long signal current leads of intolerable stray 
capacity and stray couplings to a central manual 
switch. 

Loudspeakers and Output Transformers 

it is always possible to substitute N smaller 
loudspeakers for a single larger one. In such 
cases it is convenient to make N a perfect square, 
e.g. 4, 9, 16 or more, so that 4,/N groups or N 
series -connected speakers (Fig. 15) may be wired 
in parallel. The power rating is then N times that 
of a single speaker but the matching impedance is 
quite unchanged. 

If N speakers of smaller size are disposed on a 
large baffle in a well- designed cabinet the quality 
of reproduction is at least as good as that of a 
single, much larger speaker. Make sure that all 
speakers are identical in such a case and that 
connection polarities are the same for all speakers 
so that all speech cones move in sympathy. If the 
speakers . are in separate rooms the polarity of 
connection of each speaker is immaterial. 

If an amplifier or receiver design is published 
with an output transformer for a specified speaker 
impedance then an output transformer for any 
other speaker impedance may be substituted 
provided it matches the specified output valves or 
the latter are substituted with ones matching the 
available output transformer. 

The only other point to watch when substituting 
other output transformers is to correct any 
negative feedback circuit taken from the output 
transformer secondary to the amplifier input. 
Such a negative feedback circuit should be 
examined to determine the attenuation ratio of the 
signal through the connection from the output 

+ve 

Input 
voltage 

Zener 
diode 

Cathode 
+ve 

Anode 

Output 
voltage 

(stabilised) 

-ve 

(a) 

+ve 

Ir ut 
voltage 

VIN> 
VSTRIKE > 
VRUN 

Neon 
tube 

- ve 
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Matching 511 Matching 
50 36W 36W 511 36W 

N=1 
(.471 =1) N=4 

(VK1=2) 

Matching 
5(1 36W 

N =9 
(IFl=3) 

Fig. 151 Loudspeaker groupings 

5A 
9W 

9W 

5n 
4W 

5(1 
4W 

50 
4W 

transformer secondary to the amplifier input. 
This attenuation factor must be changed by the 

square root of the factor by which the output 
impedance (speaker matching impedance) is 
changed and in the same sense. For example, in 
Fig. 16 the negative feedback attenuation factor 
is given by R1 /R2 =50 for the depicted output 
impedance of 3 -412. If the output transformer is 
changed to match a 15f1 speaker, i.e. the output 
impedance is now about four times as great, the 
negative feedback attenuation must be doubled, 
i.e. a 10k11 resistor must be substituted for RI. 
There is generally no need to be over- critical in 
this kind of correction. 

If the output impedance of an amplifier or 
receiver is arranged to match a 1511 speaker three 
511 speakers may be connected in series to the 

same output without any need 
for modifications. The three 
speakers should be identical, at 
least electrically, and each must 
be capable of handling one -third 
of the total output power of the 
amplifier. 

If the output impedance of the 
amplifier is 511 three mutually 
identical 1511 speakers may be 
connected to it in parallel and 
each must again be able, to 
handle one -third of the total 
power output of the amplifier. 

Anode +ve 

Output 
voltage 

(stabilised) 

Cathode 

(b) 

Fig. 141 Simple voltage stabiliser circuits (a) Zener diode stabiliser circuit; Any similar matching combina- 
tions of identical speakers may (b) Neon tube stabiliser circuit. 
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DESPATCH -TODAY? -PHONE- R.C.S.! 
DE LUXE RECORD PLAYER KITS 

Antochange 2 -tone 
Cabinets 17 a 15 x 
81in. High Bor 
loudspeaker, 8 watt 
2 valve 2 stage 
amplifier ready built. 
Quality output. Volume 
and Ham control- All 
teems Bt together 
Perfectly 
Special in- 
structions 
enable ass- 
embly in 
30 minutes 
only 5 wires 
to foin. 12 
months guarantee. 
AUTOCHANGE KITS Complete -as above, 
S.S,R. Superslim 110.10.0 P.P. 5/- 
Garrard Autmlim 110.19.6 P,P. 6/- 
Garrard AT5 £12.10,0: ATO 214.15.0 P,P. 5/- 
OR SEPARATELY 
Cabinet with board 14 s 1Sia. 18.9.6 P.P. 3/6 
Amplifier with speaker 22.12.6 P.P. 3/8 
AUTOCHANGERS (Stereo 10 /- entra) 

&8-R. DASO Buperulim Mono 26.10.8 P.P. 3/8 
Garrard Antoalini Mono P.P. 3/8 

Osrrard ATO. 18.10.0; AT. 110 10.0. P.P. 3/8 
SINGLE PLAYERS 

Garrard SRP10 auto stop 24.17.6 P.P. 1/8 
E.M.I. Auto Stop Model 28.19.6 P.P. 9/8 
B.S.R. Junior 93.7.8 P.P. 2/6 

Q MAX CHASSIS CUTTER 
Complete she punch Allen screw and 

In. 14'6 Isigin. 
gin. 1419 
ein. 15'6 !kin. 
¡in. 15'9 l kin. 

I in. 181- I }in. 

I8'- 
181- 
I8/6 
201- 
2016 

I kin. 
tin. 
2y}in. 
2 #in. 
I in. sq. 

key 
22'6 
34'3 
37,9 
M/3 
31/6 

CRYSTAL MIK E INSERTS 
i /In. dia. x :in. 6/8: BM3 1 x Ifa 7/6 
A('OS MI(:, inert litn. dia, x }fn.. 8/8 
'l'ANNOI" CARBON MIKE, complete 8/6 

lolls Wearite "P ". 4 / -: Osmor "Q" from 41-- 
Rep. DRR2. L.M. with reaction, 4/8 Ferrite Aerials Valve. M. 8 /9: M.L., 12/6 - Ferrite Aerials. L.M. transistor /circuits. 
OSMO9t 10/, WEYRAD, 12/6. Ferrite Rod 8 x ill. 6 X ill. 8 x t/r In, 3/- ea. 
R.F. Chokes, 2 /6. Osmor &Ct, 8/9. 
Test. Prods, 2/9. Set Trim Tools, 3 / -. 
Neon Mains Tester Screwdriver, 5 / -. 
Multicore, Solder, 8d. vd. Dispenser, 2/6- 

PW TAPE RECORDER TUNER 
All components specified including Eagle H402 
translator coils. :1 shielded high Q 4115 ke 1.17- 
and oscillator coil, slug tuned- Proper impe- 
dances provided for optimum circuit. per/ormanue. 
Variable tuning condenser with rear trimmers. 
Flat ferrite aerial Tuning dial. Mullard transistors 
and power pack components 18.15.0. 
Eagle H402 only 24/6. 

MOI LNG COIL NI UI.TIMT:TER TK 20a 
0- 1000v. A.C. /D.C. ohms 0 to 100k, etc. 49/6 
VALVE HOLDERS. Int. Oct. 6d. Mazda Oct.. Od. 
870. BOA, BOG, BOA, 92.; B7G, B9A, Cane 1 / -. 
l'erami,. 1.0. EF50, 5(117. 59A 1 / -. Valve plage 2/3 

1.4. '411.1NSFOitMERS 7/6 pair 
485 Ka Slug Tuning miniature Cao. 3 x 111n, dia. 
High C and goon bandwidth. Data Sheets. 

New R.C.S. 1ALYES 90 day Guarantee 
1R5 8/- 6Q70 8/- EBC41 8/- PC1.84 6/- 
105 e/- 68N7 6/- EBC81 6/-IPL81 10/- 
1T4 3/-6V6G 6/-EBFS0 5/- PL83 8/- 
384 71-6K4 5/-ECH42 9/- 
3V4 7/-6K5 6/-ECH81 SI- 
MTh 81- 12A17 8/- ECM/ 9/- 

6/- 12,407 6/- ECL82 10/- 
9/- 12AK7 7/- EF182 7/- 

4/ 3 12Ke 14/- 1J186 10/- 
l'tQî 7l- EF89 8/- 
25I'S0 9/- EL84 7/- 
;151,8 9/-EY51 91- 
3524 el-EY88 9/- 
954 2/- EZ40 6/- F'F89 5/- 
DAF98 8/-EZ60 7/-EL41 9/- 
DINO e/- EZ81 7/- 1' `141 6/- 

611314 7/- '.} 85 '/- 
PC97 7/- I r9 7/- 

51-3 
6%4 
6AM6 
tiAl8 
6BA8 
MIPS 
6146 
6.15 
636 
6370 
BK6 
6R ,C, 
61(gr; 
6\7M 

8/- 

6¡- 
8/- 
S/- 

8%. 

5/- DK96 8/- 
el- DL96 8/- 
0/- EASC'89 6/- PCC84 8/- I 

I: 150 7/- 
5/- 11191 4/- PCF80 51- )( 1 8/- 

PY80 7/- 
PY81 51- 
PY82 7/- 
SPOI 8/- 
U'.r2 7/- 
UBC41 8/- 
I. BCS I 5/- 
UBF89 6/- 
OCHS( 9/- 
UCL82 10/- 

RETURN OF POST DESPATCH 

NEW ELECTROLYTICS FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

1 /3004 2/- 100 /25y 2/- 8 /800v 9/- 
88604 
4/350v 

2/8 
2/3 

50/25v 
5008/16, 

2/6 
2/6 16 +6/500e 17/6 

8/450v 2/8 1,000 /16v 2/8 32 +32/350. 6/6 
16/450v 3/- 84 8/450v 3/6 82 +32/450v ß/- 
32/460v 8/9 8 +16/450v 3/9 00 +50/3604 7/- 
25/254 1/9 18 +18/450v 4/3 64 +120/350v 11 /8 
50/50, 2/- 38 +32/350, 4/8 100 +200 /275v 12/- 

PAPER TUBULARB 
8504. 0.1 8d 0.5 119. 1 mFd. 8 / -. 
500e. 0.001 W (,05 9d.; 0.1 1 / -; 0.26 1/6; 0.5 816. 
1.000v. 0.001, 0.002, 0.005, 0.01, 0.09. 1/8; 0.06. 

0.1, 2/ -1 0.25, 0.6, 8/ -. 
2,000v. 0.005, 0.01, 0.02, 8/6; 0.05. 8/8. 
Sub -Min, .001, .006, .01 ,02, .04, .05. 0.1, 1 / -.. 
Sub -Min. Eleoholyties 1. 2. 4, 5, 8, 16. 25. 30, 50 
100, 500, 1,000 mFd. 15 volts. 2/8. 

SILVER MICA (tolerance 1pF), 2.2 to 47p10. 1/ -. 
ditto 1% 50 to 800pF, 1 / -' 1,000 to 5,000 pF, 1/9 
CERAMICS 500v, 10F to 0.01 mfd., Od. each. 
TWIN GANG. -0.0" 208 pF + 176 pF, 10/6; 365 
pl miniature, 10 / -, 600 pF standard with trimmer 
918; midget with trimmers, 9/ -; 500 pF Blow motion 
standard. 9 / -; sural) 3 -gang 500 pF, 19 /9. 81n9í 
"0" 365 pr. 7/8 SHORT WAVE. Single 10 pF 
26 pF. 00 pF, 75 pF. 100 pF. 160 pF, 5/8 each. 
Can be ganged ttooggether. Couplera 9d- each. 
TUNING AND REACTION. 100 pF. 300 pi'. 500 PF. 
3/8 each. solid dielectric.. TRIMMERS Compreselon 
c ramie 30, 50, 70 pF 9d.; 100 PP 150 pF. 1 /8; 
205 5F. 1/8; 600 pF, 750 pF, 1 /9. Trimmer with 
knob, 1000 pF, 2/ -. 
EL84 Transformer De Luxe, Push Pall, 30w., 90/, 
8184 Ultra Linear Push Pull, 10w.. 49/6. 
Standard Pentode 6/6. Min. bat- o -p. trans. 6/9. 
10w. Multi -ratio Palk Pull, 1810. 

TRANSISTOR MAINS 
ELIMINATOR PP1 -6v, PP9.9v. 2916 
DOUBLES 92/8. PP1+PP1, PP9 +PP9, PP11 
14 4t +40. Sloe as batteries. Also min. 9v. 19/8. 

WEYRAD PSO COILS 
Ferrite aerial 1218; Ono. P5011AC 5/8; lst 
and 2nd LF. P50 /2CC 5/7 each; 3rd I.F. 
P50 /3CC 81 - -: Driver Trans- LFDT4, 9/6: Printed Circuit 9/6; 35 ohm Speakers, 51n. 
17/6; 6x41n. 21/- Book 2/- 3 ohm OPT, 10 /6. 

NEW MULLARD TRANSISTORS 
Holders 1(3; 0071. 8/ -; 0072, 7/8; 0A210. 9/e; 
OC81, 7/8; AF115, 10/8; AF114, 11 /-; 0014, 8/-; 
0C45, 8/ -; 0C171, 9/ -; 00170, 8 /6; A10117. 
9 /e; OA81, 8/ -; GM 12/6; BY100, 10 / -. 
Min. Condensers O.ImFd., 80v., 1/3. 1, 2, 4, 6 8, 
16, 25. 80, 50, 100. 500, 1,000, mid., 15 volt, 2/6, 

MAINS TRANSFORMERS Poetepe 2/- each. 
STANDARD 250 -0 -250. 80mA, 8,3 r. :1,6 a, 
tapped 4v.. 4a, Rectifier 6.3v. l., 5v. 
25, or 4v. 2a, 29/8; ditto 330.0.360. ewe 
MINIATURE 200v., 20mA., 6.3v., la 10/8 
MIDGET 220v. 46ntA 6.3v., 2a,. 15/8 
SMALL 300- 0.300, 70m.A_ 6.3v., 4a 19/6 
E,M -1, 280 -0.280, 100mA, 6.3v, 3.6a, 6.3v lie 17/- 
NEATER TRANS. 8.3.., Iia 7/8; 4a.. 10/8 
Ditto, tapped, 1.4, 2, 3, 4, 5, 6.3v7 I }a., 8/6 
GENERAL PURPOSE LOW VOLTAGE 2 amp. 
3, 4. 5. 6, 8, 9, 10, 12, 15, 18 24. 30v. 22/- 
i amp. version, taps and O tapa up to 60v. 29/6 
AUTOTRANBFORMERB, 100w.. 22/8 
0 -115, 200, 230, 240V., 500w., 82/6 
MULLARD "510" Maim Transformer 33/6 
TRANSISTOR, 9v.. 80ntA., Ito 11 Olin. 7/6 

oLST BRITISH r.V,C. 
RECORDING TAPES 

LP lIn. 90011. 11/6: DP 1290fí. 18/6 
LP 51ín. 120011. 14/6: DP 180010. 24/6 
LP lin. 180011. 18/6: DP 2400Y t. 29/1 
Volume Controls $0 CABLE COAX 
Linear or I.og Tracks Semi -air spaced ;in 
Long 

ohs to 
Midget 

gg 

40 vd. 
2ó/Ö. 610, yd. 

L.B. 8 / -. D.P. 4Ie Ideal 625 lines U.H.F. 
Stereo U810 /13; DP. 14/8 Low loss 5dB 
Im lg +Ili A'l.,g. 7/6 1000. 500 Mea1/6yd. 
TELESCOPIC CHROME AERIALS. 12 to 33in., 8 /8. 
TRIPLEXERS Bands I, Ih III, 12/8, COAX PLUGS 1/- 
LEAD SOCKETS. 2 / -; PANEL SOCKETS, 1/ -. 
OUTLET BOXES (surface ur flush), 4/- each. 
BALANCED TWIN FEEDER, yd., 6d., 00 or 300 ohms 
TWIN SCREENED per yd., 1 / -, 80 ohms only. 

ITHE "INSTANT" BULK TAPE 
ERASER AND RECORD HEAD 
DEMAGNETIZER. 209,250 v. A.C. 351- 

BAKER LOUDSPEAKERS 
HIGH FIDELITY 

MODELS 
12ío., 15w., STALWART 
S or 16 ohm. 46- 13,000 
c.o.s., 12,000 Ines- Basa 
rea. 45 c.o.s. 5 ms. 
12in.. 15w.. DE LUXE. 

,r 

Foam Cone Surround. 
25- 16.000 op.,. 14,000 
linea. Ban ree. 85 c.p,s. 

Sans. 
12in., 20w., SUPER t 
Aluminium Drive, Foam 
Cone Surround 20- 20,000 
0.0.l., Bam res. 22 c.o.s. 

16 gnu. 

NEW GROUP MODELS 
For Bau, Lead and Rhythm Guitars 
Bau res. 80 cp.'. !reg. response 20- 10,000 e.p.t 
Voice coil 15 ohm (or 8 ohm to order), 
"GROUP 25" Lein dia 25w., 12,000 lines S ens. 
"GROUP 35" 12in. dia., 30w.. 14,000 lines 81 gus. 
"GROUP 50" 15in. dia.. 59w., 17,000 lines 18 gm. 

LOUDSPEAKER CABINETS. Il..sins covered 
17 r 15 x kiln., 50/8; 16 12 x 4in., 39/6. 
LOUDSPEAKERS P.M. 3 OHM FAMOUS MAKES. 
!lin -. 31n., din -, 3in., 7 x 4in.. 15/6 each; 8tn,. 17/67 
'(lin 16/8; 10in.. 30/ -; 12in.. 80 / -i (15 ohms 86/.) 
io n Hin., 22/8; 8 x Sim, 21 / -; 9 s 61a., 2/-. 
EMI 13 x Bin. IOW. ceramic. double cone, 46/ -. 
WAVE -CHANGE SWITCHES. 2 p, 2 -way or 2 p. 
', -way; 3 p. 4 -way or 1 p. 1.2 -way: 4 p. 2 -way or 4 p. 

ay, 3/8 each: 8 p. 4 -way, 2 wafer, 6/8. 
WAVE -CHANGE "MAKITS" available, 1 p. 12 -way, 
2 p. 6 -way, 3 p. 4 -way, 4 p. 3 -way, 6 p. 2 -way, KM 
Price. 1 wafer 8 /e; 2 wafer 12/6. 3 wafer 15 /-, Extra 
wafers 3/8 each, extra long shafts 2/- extra. 
TOGGLE SWITCHES o-p. 2/ -; d.y.. 3 /6; d.p.d.t., 4/.. 

*RADIO BOOKS* (P.P. 9d.) 
Transistor Audio Amplifier Manual 6/- 
shortwave Transistor Receivers , 5/- 
Beginners' Modern Transistor Sets 7/6 
Sub -miniature Transistor Receivers 51- 
Boys' Book of Crystal Sets .. ., 2/8 
"W.W." Radio Valve Data .. ., 7/8 
nigh Fidelity Speaker Enclosure .. 5/- 
TV Fault Finding ,. ., 6/- 
Mullard Amplifier Manual 8/6 
Radio Guide, Books 
4 or - 1, 2, 3 

- 5/. each 
Practical Radio Inside Out .. 4/6 
'Transistor ('ommunleation Sets .. 8/- 
Transistor Controlled Models 
International Radio Stations .. 2/6 

JACKS Standard open -circuit 2/6, closed circuit 4/8. 
Grundig type 3 -pin 1/8; Standard Lead Type 6/,, 
Phone Plugs 1 / -. Socket 1 / -. Banana Flogs 1 /., 
JACK PLUGS, Screened 8/., Grrmdis 3 in 8/6, 
BULGIN NON -REV. PLUGS and SOCKETS P74. 
l -pin 4/8' P73 3-pin 4 /8; P194 6 -pin 6/6; P466 1816,. 
RESISTORS. Preferred values. 10 ohms to 10 meg. 
{ $ 1 20°ó4d.; ltw Bd., 2w -, il.. 
HIGH STABILITY i w., 1%, , 2 / -. Preferred value. 
10 ohms to 10 meg. Ditto 5 °á 10 ohms to 2.2 meg., 9d. 

5 watt, 
1 

0.6 to 8.2 ohm 3 W 1(6 
10 watt I. WIRE -WOUND RESISTORS 1/9 
15 watt.) 10 ohms -6.800 ohms 2/- 
10 K., 15 K., 25 K., 10 w. 8/- 
MAINS DROPPERS Midget. With slider. 0.3a, 
I K., 0.2a., 1.2 K., 0.15a., 1.6 K.. 0.1a., 9 K.. Il- 

ch. Line Cord 100 ohms ft. 3.way, 1/- ft. 
Wirewound Ext. Speaker Control 10081 -: 250 6/6, 
WIRE -WOUND POTS 8 WATT. Pre -set Min., TV 
Types. All values 10 ohms to 25 K.. 8/- each, SO K. 
41 -. Barbon 30K to 2 meg., 3/ -1. 
WIRE -WOUND POTS 4 WATTS. Long Spindle. 
Value 50 ohms to 50K., 6/6; 100 B., 7/8. 
SPEAKER FRET Tygaa various colours, 612th. wide 
From 10/- ft.; 26ín. wide from 5/- ft. Samples S.A.". 
EXPANDED METAL Gold or Silver 12 12, e/. 

ARDENTE TRANSISTOR TRANSFORMERS 
D3035 7.8 CT.1 Push -poll to It ohms output 111- 
03034 1.6:1 C.T. Push -pull Driver 11 /- 
03058 11.5:1 Output 3 ohms, 111 -c 111001, 181- 
0280 4.5:1 Driver, 11/81 D240, 8.5:1 Driver. 1116 
TRANSISTOR POTS 5 K Switched VC1546 6/8 
SUB -MIN EARPIECE Xtal or magnetise 7/6. 
SUB -MIN JACK AND PLUG 2.5 or 3.5 mm., 3/8 pr.., 

B.T.H. TAPE MOTORS 115 v. A.C. 
2S W. 12 /8 pair, for 200 -250 v. (lo serf es) 

Blank Aluminium Chassis, 19 s.w,g, 
sides, riveted corners, lattice fixing holes, 

4 din. sides, 7 x 41n., 5/6; 9 x 710.. 8/8; 11 x 7119. 
7/8; 13 x 910., 9/6: 14 x 111n.. 12/6; 15 x 14111., 
15/ -; 11 x 3In 6/6. 
Panels 18 e.w.g, 12 x 121n,. 5/8; 14 x 91n., 4109 
12 x Sin., 3/8: 10 x 7in., 2/9: 8 x 81n., 214 

P P. Charge 1'6 Full list I' -, C.O.D. 2'6 extra CALLERS WELCOME 

RADIO COMPONENT SPECIALISTS WESTf CROYDON ell ph ébs 
Written guarantee with every purchase (Export: Send remittance and postage, no C.O.D.) Buses 133, 68 pass door. S.R. Stn. Selhurst 
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RS.T VALVE MAIL ORDER 
21Ia STREATHAM ROAD, MITCHAM, SURREY 

-5.45 p.m. 
Mon-Sat. 9 a.m. 

Wednesday I p.m. 
Open Daily to Callers 

Tel. M1Tcham 6202 

042 5/3 6887 10/6 6L1 9/6 101.1111 101. 31011 6l6 7475 2/6 EB41 4/6 EF92 216 N37 10/- PY82 5l8 U0L83 819 

0C3 bi- 61388 7/6 6L6G 71- I0P13 1216 30t'l7 121- ATP4 1/9 EB91 8/- 81,98 10/, N78 15/- 111 Y83 6/- 111141 , 7f- 
1A7 7/9 6E187 15f- 6L18 7/6 12AH8 10/6 30F5 9/- ATPS 7/- EBC33 6!- E0183 6/8 N108 15/- PY800 5/9 11089 61- 

1D5 61- 61486 8/6 6Q7G 5/6 12AT6 4/6 300L1 10/6 ATP7 4/6 EBC41 4/6 E0184 0/8 NGTI 3/- PY801 6/3 11L41. 619 

1115 7/6 60W7 8/6 6Q7GT 9f- 12AT7 813 30L15 12!- AU2 80/- EB('90 8/6 EL32 3/- NGT7 .25/- 112 4/- IiL84 5/6 
1LD5 5!- 6C4 1/9 68A7 7/- I2AU6 5/9 30L17 12/6 AU5 6/- EBF80 5/- EL33 17/6 0114 4/- 1119 7/- UM80 7/- 
1N5GT 8/- 6C5G 4/. 6SC7 6/8 12AU7 5/- 30P12 10/- AZl 8/9 813E83 7/3 E1,34 9/6 PC86 10/- RG5/500 llll6 13/6 
1115 5/- 6C6 3/9 68(17 4/- 12AX7 4/6 30P19 14/- A131 7/9 E13089 5/9 EL41 7/3 PC88 9/3 59/. ULI7 10/8 
184 5/- 6C80 61- 60147 2/6 12BA6 6/- 30PL1 11/- CBLl 12/8 EBLI 1716 EL42 7/8 P097 7/- 8130 10/- U179 8/- 
185 3/3 6CD6G 22/6 68.17 5/- 1213E6 419 30P1,1312/6 'CK302 5/- EBL21 10/8 EL84 4/6 PCC:84 5/6 81114 9/- UY21 7/8 
114 2f6 60116 8/- 68K7GT 4/9 12B117 519 30PL141218 CII33 12/6 ECC40 7/- EL90 6/- PCC89 8/6 8P41 1/6 UY41 4/6 
3A4 3/8 6CW4 14/. 68L7GT 4/9 12CSGT 7/6 35A5 17/- CY31 10/- ECC81 813 EL93 8/- PC1018910/- 8111161 1/- UY85 4/9 
3Q4 6/6 6D6 2/9 6SN7GT 4/- 12E1 19/6 35L6 5/9 DAC32 7/6 ECC82 5/- F:M34 9/- FCFNO 6/6 8C25 19/6 V0R97 27/6 
3Q5 6/6 6Fl5 5/9 68Q7 6/- 12J5GT 213 35W4 4/9, DAF91 3/3 ECC83 4/6 EM80 6/- PCF82 6/- T41 9/- VCR517B 
384 419 69.1 9I- 6U4GT 10/. 12J7GT 7/3 3513 10/- DAF96 8/- ECC84 518 EM81 7/- P0F84 8/- TU1-14 71- 30/- 
3114 8/- 6030 5/- 6115(: 7/6 I2K7GT 3/- 35Z4GT 3/9 DC4.90 7/- 803185 5/9 EM84 6/- M'086 8/6 TH41 20/- VCR517t' 
5R4G 8/- 6F60 4/- 6V6M 8/- 12K8GT 8/3 3515 6/6 .14F33 8/- EIXHS 8/8 ES1'15027/8 P0F801 9/9 0110 7/- 30/- 
3U4G 41- 6F8G 4/6 6V6G 8/6 12Q7GT 8f- 37 5/- 1)F70 5/- ECFSO 6/6 EAô1 6/8 PCF802 8/9 1:14 7/- 3111P4G 17/- 
5V40 8f- 6E111 12/6 6V6GT 7/- 128A7 616 42 4/6 D091 2/6 EC,082 6/- EY86 6/3 P('F803 10/6 U19 80/- 1-R105 1305f- 

-Y3 GT 4/6 6F13 5/- 6X4 8/6 128G7 3/6 5085 6/6 DF92 2/6 ECH21 19/- EZ35 4/9 PCFS06 12/- U23 10/- VRI50I305/- 
5Z4GT 8/- 6F14 12/6 OXSG 4/9 128117 2/9 504:5 6/3 D1196 6/- ECH35 13/- E140 5/6 PC.F80812/6 1"6 30l- V7+23 12/6 
6/30L2 10/- 6P23 9/6 68 5G 7/6 12817 8/9 30CD6624/9 D1177 8/6 EC'H42 .8/- EZ4l 6/- PC1,82 6/6 U191 11/- VT31 59/- 
6A7 151- 6G6 2/8 786 11/- 128K7 2/9 50L6GT el- DE32 7/9 EC1181 5/8 EZ80 5/8 PCLS3 8/- U'>Sl 11/6 VUlll 8/- 
648G 6/6 6146 1/3 7B7 71- 19887 5/- 75 51- DK91 5/- ECH43 8/6 EZSI 3/6 PCL84 ,/- U3O1 12/- VI-120 10/- 
6AC7 3/- 6J5M 6/6 7Ca 10/- 1487 20/- 78 4/6 D149' 7/9 1ì1'I.80 8/- (:Z30 8/6 PC1.93 7/3 U403 8/6 VU508 25/- 
OAKS 4!8 6.75G 2/6 7C'0 8/- 19AQ5 7/6 80 5/- DE96 8/6 ECL82 6/6 GZ32 9/- PCL86 8/9 4-801 18/8 WBIM 5/- 
6A1.5 3/- 6J3GT 4/3 71/5 8/- 20D1 10/- 813 801- 0 L7 7/- FA '193 9/- G134 9/9 PENA420/- U.ABC805/8 X78 26/8 
6AM3 2/8 626 3/- 7117 5/. 2002 111- 83A^ 8/6 D1,92 4/9 80L86 8/6 KT36 22/6 PEN 8420/- l'A 042 /- 079 25/- 
6AM6 2/9 6J7M 8/8 787 12/- 20L1 12/6 150132 11/8 1)I93 316 El'9 20/- KT61 17/8 PEN-13 8/- URC4l 6/6 XHl-5 5/- 
68Q5 6/- 6J78 4/8 787 18/6 2074 14/- 15004 12/6 13194 6/- E936 3/- KT66 12/- PEN46 2/9 UBC81 7/- XPl-5 5/- 
6A87 82/6 6J7GT 71- 7Y4 5/- 20P5 121- 801 5/. D1,95 6/8 El" 37A 9/8 KTSI 10/- PL36 9/6 

-/- 
URF80 5/9 X8(11.5101- 

BATS 816 606GT 5/. 9BW8 8/- 25A6 6/6 807 7/9 D1,96 8/- EF30 51- KT4t9 20/- P1.91 I, B1-4..-9 6/3 Y63 7/8 
SACO 8/- 607M 6/- 10(1 9/- 25L6GT 4/6 337 8/6 DM70 6/- E 04 8/6 KTW61 4/3 PI,S2 5/. 1-(12y4 8/0 3EG1 40/- 
6B8G 2/- 6E7G 1/8 10C22 12/- 231'5 81- 866 10/-. DY/38 7/. EF50 2/- KT"/,41 8/- PL90 6/- I".1253 818 31'77 12/8 

6BA6 419 6070T 4/8 10F7 12/6 2514 6/8 954 4/- 11 Y87 7/9 E1390 4/6 814 17/8 71,84 8/3 1'''050 8/8 3CP1. 30/- 
68E6 4/9 608M 8/6 10F9 9/9 2515 71- 1623 5/. EABCC 14/- EFßú 4/8 MLA 12/6 P1.500 14/6 11142 7/. CV1526 401- 

61386 7/- 68:8G 3/- 101,1 10f- 2576 8/8 4022AR 15/- RASO 2/- 0E86 8!6 M8114 12/8 PX4 8/6 UCH81 6I3 ACR13 

8806 8/8 611eGT 8/3 1003 12/- 251)7 51- 4763 10/6 EABC80 5/6 0089 4/- MU14 4/- PY33 8/6 UCL82 7/9 13.0.0 
6BQ7A 7/6 6025 20/- 10018 9/. 30015 9/6 7193 1/6 EA042 7/6 E091 2/9 P3-e1 518 

SETS OF VALVES 
SPECIAL 24 HOUR SERVICE Special 24 Hour DAF91, DF91 DK91, DL92, DL99 .. ,. Set of 4, 19/- 

DAF96, DF96, DK96, DL96 . Set of 4, 25/- 
OBSOLETE TYPES A SPECIALITY EX Mail BRAND NEW TRÁVSISTORS Express p 

QUOTATIONS FOR ANY VALVE NOT LISTED 
0C35 

Order Service °C44 
Postage 6d. per Valve. C.W.O. No C.O.D. 0C45 

0071 

9/6 0072 6/- 0081D 4/- 
4/6 0081 41- 0082 6!- 
3/6 OCBIm/pr 1218 0082D IV- 
4/6 

More BARGAIN PACKS of 
RESISTORS and CONDENSERS 

HOME RADIO (MITCHAM) 
FIRST The ever popular pack of sixty 7 watt Erie type Resistors 

(at least thirty different preferred values between 10 ohms and 10 

megohms). Value approx. 251 -, Going at I016d. post free. 

SECOND The less popular but equally useful pack containing 
thirty different Erie type T2 Resistors. 2 watt rating, all preferred 
values between 22 ohms and 3.3 megohms. Value approx. 201-, 

Going at 7/6d. post 'ree. 

THIRD A new pack consisting of Silver Mica, Moulded Mica and 

Paper Condensers. Silver Mica values: 15, 25, 65, 71, 80, 160, 200, 

240, 330, 470, 1000, 1500, 1670, 4000 pF. (The 470 pf are 750 

volts). Twelve out of these fourteen values are included in this 
pack. Moulded Mica values: 68, 820, 1000 pF and .002, .005..01µF. 
(The .00211F are 2250 volts test). Five out of these six values are 

included in this pack, plus one .02µF paper 750 volts, and one 

.1µF plastiseal T.C.C. 750 volts. Value approx. I5í -. Going at 
516d. post free. 

Anyone ordering all three pecks will get them at the special price 
of 21/ -, plus a free Colour Code Calculator, value I /6d. 

A NEW LINE( !Hammer finish paint in Black, Blue or Silver. 
Give your work a professional finish. Price for 2} oz. tin, 
only 3t6d. plus 2r- post & packing. 

Don't forget our famous Components Catalogue. 210 interesting 
pages, plus 21 page Supplement, listing 5,800 items, 900 of 
them illustrated. Price 7 /6d. plus I'6d. post & packing. 
The catalogue contains 5 coupons, each value l'- when used as 

directed. Send the Coupon off today with your cheque or 
P.O. for 9 -, 

r 
Please write your name and address in block capitals 

NAME 

ADDRESS 

HOME RADIO LTD, Dept. PW 187 LONDON RD., 
MITCHAM, SURREY 
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November, 1963 PRACTICAL WIRELESS 

be used as required. 
In all such cases, where the correct matching 

impedance is preserved, it is never necessary to 
modify any negative feedback circuit connected to 
the secondary of the existing outillit transformer. 

Whilst reasonably good matching should be 
aimed at in audio output stages it is not necessary 
to be over -critical. Thus if an output transformer 
of Skf1 anode matching impedance is specified any 
other available item with a value between 7 -9kdt 
will usually be quite satisfactory. Simple 
equipment may well tolerate even greater 
departures, especially if the low- impedance 
secondary of the output transformer has several 
tappings for obtaining optimum results by trial 
and error selection. 

Interchangeable Stages 
It would be useful to discuss one final problem 

-the interchangeability of entire stages from 
various independent published designs to 
constitute a new design r ieeting the particular 
requirements of the constructor. 

There exists a very large scope for such 
measures and it is the aim of the magazine to 
provide readers with ideas for "circuit bricks". 
as much as to provide complete designs for 
copying as they stand. Many published 
constructional articles implicitly cater for both 
these requirements, even if a design happen! to be 
for a piece of equipment complete in itself. 

If a reader wishes to use individual stages from 
one design with ones from another or even with 
others of his own devising he must be able to 
discern the input and output positions of each 
stage. In. general an amplifier stage commences 
with the input coupling capacitor from the 

Output 
transformer 

Inp... 
stage 

Output 
stage 

R2 
_ toon 

R1 skn - ve feeao.cK 

Fig. 16: Correcting a negative- feedback loop when chang- 
ing an output transformer to a different loudspeaker 

matching impedance (see text). 
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* UHF TEST OSCILLATOR 

full constructional details 

* DOES THE AERIAL 
MATCH? 

* SPOT WOBBLE 

* REPETITIVE FAULTS 

* : TV SERVICING 

* YOUR PROBLEMS SOLVED ' 

These and many other interesting 

articles appear in the November 

issue of PRACTICAL TELEVISION ' 

ON SALE OCTOBER 21, price 2/- 

2.. 

¿il . 

JI 
i 

V. 

fl 

i 

T: 
J:4377 

previous stage (which thus belongs to it) and ends 
with the output load component (e.g. the collector 
or anode load resistor in the conventional type of 
RC- coupled amplifier stage). 

The coupling capacitor from the output load 
to the next stage belongs to the next stage. This 
is because it determines the frequency response of 
the next stage in cònjunction with the input load 
resistor (e.g. a gridleak) of the next stage, which 
has nothing to do with the function of the stage 
from which the output is being taken through this 
coupling capacitor. 

If a piece of electronic equipment uses some 
stage to drive a relay, and the next stage consists 
of some device actuated by the relay contacts, 
then any other actuated stage may be substituted, 
even if of a completely different function. 

e 

Simple Matching Measures 

Any sound radio tuner may be connected to any 
audio amplifier of sufficient quality in relation to 
the tuner output: Normally' only simple matching 
measures are required which are in many cases 
completely 'non- critical. If an amplifier is 
published with a microphone preamplifier stage 
this can always be omitted if only a radio or 
pick -up is to be used as input signal source. Or 
some quite different preamplifier circuit may be 
substituted. Auxiliaries such as a magic eye may 
be added or dispensed with according to individual 
desires. 
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SHOWTIME 
-continued from page 582 

semiconductor 4 -band 2318 
(86 gns.). 

DECCA has three new grams. 
MRG525 is a mono radiogram 
at 45 gns. SRG545 is a three - 
band a.m. /f.m. stereogram with 
25 semiconductors, 8 x 5in. 
speakers, 3W per channel 
(57 gns.). Model SRG565 is simi- 
lar electrically (66 gns.). These 
grams carry a year's guarantee 
on components plus a 5 -year 
guarantee on the Decca auto - 
changer. 

TAPE RECORDERS 
FIDELITY introduce their 

new Playmatic, a 3- speed, 7in. 
recorder in a teak, metal and 
plastics housing. It has separate 
bass and treble controls, 
monitor and external speaker sockets, separate in- 
puts (which can be mixed) for mic and radio /gram, 
magic eye level indicator, and optional automatic 
or manual recording level. It is available for 
2 -track at 28 gns. or 4 -track at 31 gns. 

Teak styling is also used on the new PHILIPS 
EL3556, a 4- track, 4 -speed recorder with separate 
bass and treble controls (62 gns.). GRUNDIG 
showed their TK27L, designed to fit into the 
recorder compartment of a Grundig stereogram. It 
is similar to the TK23L and has optional automa- 
tic /manual facilities for recording. Price is 69 gns. 

New from ELIZABETHAN is the LZ012, 4- 
track, 3 speed solid state recorder. Maker's spec. 
claims wow and flutter not greater than 0.15% at 
7.5 i /S, frequency response 60- 15,000c /s ±4dB 
at 7.5 i /S, signal -to -noise ratio 40dB. The machine 
features VU meter, mic' and gram inputs, hi -fi and 
external LS /headphone outputs, bass and treble 
controls, 4W output, two speakers. Price is 49 gns. 
Also new is the LZ711 -a stereo recorder with 3W 
per channel to two 8 x 5in. speakers, VU recording 

November, 1965 

Standard SR -F21 T. 

level meters, four inputs, four speaker outputs, 
5% distortion at full gain, separate channel selec- 
tor switches, monitoring facilities, sound on sound 
and dub -in system. Price 75 gns. 

DENHAM & MORLEY displayed the new 
Standard SR -F21T, a 6- transistor miniature 
tape recorder measuring 7 x 6 x 3in., giving 
500mW output. It has a 2 -track sytem at 1-k i/S 
and incorporates a recording level and battery life 
meter. Price is 15 gns. 

PERDIO enter the tape recorder field with their 
T26 (2- track) and T46 (4- track) models. Maximum 
spool size, 51in. 3 -speed Deck. Model T46 incor- 
porates a parallel track switch. Prices, 29 and 
33 gns. ULTRA exhibited their new Model 6204, a 
2 -speed 4 -track recorder with two -way tape 
inching, straight- through amplifier facilities, 
various auxiliary sockets (34 gns). 

STELLA showed their smallest -ever tape 
recorder, weighing only 3 lb., and battery operated. 
(Five Ull's.) About 20 hours' playing time is 
claimed. This camera- styled recorder uses Philips 
tape casettes, Fast Rewind, Playback and (linked 
with a safety interlock button) Record. There is 
a combined modulation level meter and battery 
condition indicator. Price of the ST472 is 26 gns. 

A GIFT ON THE RIGHT WAVELENGTH 
You'll be sending your Christmas message loud and clear if you 
give friends who are fellow radio enthusiasts a year's subscrip 
Lion to PRACTICAL WIRELESS. 

It's a gift you know they'll appreciate. 

Simply send your friends' names and addresses, together with 
your own and remittance* to cover each subscription to The 
Subscription Manager (G.I), Practical Wireless, Tower House, 
Southampton Street, London, W.C.2. We will despatch first 
copies to arrive in time for Christmas, and send an attractive 
Christmas Greetings Card in your name to announce each gift. 

Rates (including postage) for one year (12 issues): UK and 
Overseas El 9s; U.S.A. $4.25. 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1965 PRACTICAL WIRELESS 

TAPE 
TAPE 
TAPE TERMINOLOGY 
TAPE 

PART FOUR 
PRE- RECORDED 

r IHIS term is used indiscriminately to mean a 
tape record or a tape being replayed on which 

-a recording has been made (e.g. for test). The 
tape record made by reputable engineers should 
conform to international specifications (see 
Standards). 

PRESSURE PADS 

Felts pads mounted on sprung arms, making 
contact with the back (polished) surface of the 
tape, pressing the tape into intimate contact with 
the head facing during recording or replay. 

Alternative methods are the pressure sling, a 
strip of material sprung to engage tape and heads 
in the same way; tape pins, which press the tape 
inward at intermediate points, forming a " wrap- 
around" contact with the heads. 

A method of screening, making use of the 
pressure pad system, is the provision 6f a mumetal 
shield on the pad spring, completely closing off 
the face of the playback head. 

PRESSURE ROLLER 

Free -running roller wheel of rubber or composi- 
tion which engages the tape and holds it against 
the revolving capstan spindle to obtain drive. The 
pressure roller (or pinch wheel) is mounted on a 
sprung bracket or arm to ensure correct pressure 
and obviate tape slip (see also Pinch Wheel). 

PRINT THROUGH 

When tape is tightly spooled, magnetism from 
one spot on the tape can affect the field at a 
corresponding spot of the adjacent layers. This 
produces spurious effects which at their extreme 
cause pre- and post -echo; i.e. a replica of the 
original at a short interval before or after the 
correct signal is replayed. Modern tapes of good 
quality are not so prone to this effect as some 
older types. 

PUSH -PULL OSCILLATOR 

For good -quality recording it is necessary that 
the bias waveform be free from distortion. If one 
side of the wave, for example, has greater 
amplitude than the other, second harmonic 
distortion results and the tape becomes partially 
magnetised. 

To reduce second harmonic distortion a push - 
pull bias oscillator is used in place of the tuned 

by H. W. Hellyer 

anode or tuned grid Class Ç oscillator generally 
employed (see Fig. 15). 

QUARTER TRACK 

Loosely used as a synonym for four -track. 
Correctly used to denote the type of head, i.e. 
quarter -track head designed for standard (tin.) 
tapes has two windings and two gaps and records 
the first and third tracks (top to bottom) of a four - 
track system. (E.g. a quarter -track head is used 
to make a four -track recording.) (See also 
Tracks.) 

REPLAY 

Playing back recordings: strictly those made on 
the same machine. Loosely used to denote play- 
back. 

RESONANCE 

Particularly regarding loudspeaker cones: 
resonance occurs when the natural frequency of a 

To record head 

To erase head 

Fig. 15: Push -pull r.f. oscillator to minimise 
harmonic distortion. 

second 
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Nth 

Microphone 
gain 

N fb 

N f b - Negative feedback 

Microphone 
pre -amp _L. 

500--kfl 
10mV 

1 
MO 
C1. 

500mV 

Auxiliary 
pre -amp 

Auxiliary 
gain 

Buffer - 
splitter 
amplifier 

Reverberation 
control 

_OYJ-~ 

Spring driver 
500mW 

push -pull 
amplifier 

00 l.. 

Nfb 

Output 
amplifier 

[ 
Nf b 

6000. 
output 

Mechanical 
delay lines 

Overload 
indicator 

Fig. 16t Schematic diagram of commercial reverberation unit (Grampian 636). 

system such as the vibrating cone coincides with 
the frequency of the stimulus such as the signal 
source. The output at this frequency is greater. 
Distortion is thus produced. 

Enclosure design concentrates on balancing out 
the resonances of loudspeaker, "box " and 
enclosed air and keeping any resonance that may 
introduce distortion to a frequency below that 
usefully employed. 

A resonant peak below Soc /s is not unusual 
with bookcase -type enclosures or larger columns 
with acoustic damping. 

REMOTE CONTROL 

Method of switching the functions of a tape 
recorder when at a distance from the apparatus. 
May consist of electrical switching to actuate 
solenoids or of mechanical devices such as 
Bowden cables or torque connectors. Widely used 
with dictating and transcribing machines where 
the operator has a foot control to select "stop ", 
"start " and " backspace". 

Type of remote control used on many machines 
is a simple on /off switch in the microphone 

,:housing. 

REVERBERATION 

To recapture the ambienceof the concert hall 
or other site of recording, various methods of 
delaying the reproduced sound slightly have been 
developed. Reverberation units, so called, can 
consist of simple delay spring devices or compli- 
cated tape loop methods with circuitry that also 
allows variable characteristics. 

The schematic diagram of a portable reverbera- 
tion -unit (Grampian 636) is given in Fig. 16. This 
is a transistorised device using spring delay lines 

driven from a split signal derived from the input 
via a push -pull Class B amplifier and a direct 
signal from the splitter, making the unit also 
useful as a mixer. - 

REVERBERATION TIME 
A measure of the acoustic properties of a room 

or hall. The time it takes fora sound to die away 
to one -millionth of its original strength. Typical 
figure for a hall may be three to five seconds when 
empty, less than a second with a full audience. 

REWIND 
The action - of winding tape back to the feed 

spool. 

REWIND TIME 

The time taken to respool a complete reel of 
tape. 

SAFETY SWITCH 
A method of preventing accidental selection of 

the recording function by fitting an interlocking 
switch or by requiring a double switch action to 
select " record". 

SENSITIVITY 

The voltage of input signal required to produce 
a fully modulated tape (or other specified output, 
where stated) Correctly, should be qualified by the 
distortion figure at this level. 

SERVO BRAKE 

Method of braking where the rotation of the 
brake drum is used as variable force, aiding or 
opposing the wrap of the brake according to 
direction of rotation. Very effective for smooth, 
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rapid halting of fast -winding function. 

SIGNAL -TO -NOISE RATIO 

The ratio between the output level of a fully 
modulated recording (ikc /s signal, undistorted) 
and the inherent noise in the system with no signal 
played back. Stated in decibels. Should be 
greater than 45dB unweighted (see also Weighted). 
Professional standards demand better than 70dB. 

PRACTICAL WIRELESS 

SINGLE TRACK 

Recording full width of the tape. Used for 
certain professional applications. 

100 1000 Turno,.er1°(X)0 
Frequency (c/s) frequency 

10- 

5- 

0- 

100 1000 10000 
Frequency (c/s) 

Fig. 17 (a): Playback head curve showing response for 
signal of constant recording level. 

Fig. 17 (b): Playback amplifier response. 

Fig. 17 (c) Final response curve. 
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2.2MC1 

From 
playback 

head 

Fig. 18: Playback equalizing circuitry for three speeds. 

SLEEP -LEARNING 

Method of replaying instructional matter via 
a pillow loudspeaker, using either a time switch 
or loop cassette system. With correct preparatory 
study this method of learning is effective by its 
impression on the subconscious mind. 

SOUND -ON -SOUND 

Trade term for cross -track or multiplay 
recording. Output from one track is applied to 
input of another and mixed with existing signal. 
The process is more effective and easier to control 
than super -imposition and can be used to build up 
quite complicated recordings from simple sources. 

SPEED 

Tape speeds have evolved arbitrarily. After the 
successful development of the German AEG 
Magnetophone during the Second World War, 
which had a tape speed of 76 cms/sec., it was 
necessary to adapt machines with compatible 
systems to replay pre -recorded tapes. The nearest 
whole number was then 30in. /sec., which became 
the original standard. 

Improvement in tapes and recording and play- 
back heads, and reduction of gap widths made 
reduction of speed possible with no loss of quality. 
The reductions were made by halving speeds 
successively. Speeds are 15, 7f, 31, 11 and ffin. 
per second. The highest speed is generally used 
for high -quality work, the lowest mainly for 
dictation or other speech -only work. 

In general the higher the speed the better the 
high -frequency response. Doubling the speed of 
a pre- recorded tape raises the tone one octave, 
halving the speed lowers the tone an octave. The 
standard speed for domestic nse is 3 1in -¡sea, at 
present. 

(To be concluded) 
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t 4;r+ +`t` ) r:: Details of a unit that will enable you to dispense 

with the plug -in method of band changing. 

BECAUSE the Ten- Five " receiver was the 
first complete double- conversion transistorised 
communications type model to be described 

in this magazine it aroused considerable interest. 
Correspondence shows that the receiver has 
already been built by a great many PRACTICAL 
WIRELESS readers and it is pleasing to mite that 
models other than the prototype are giving good 
results. Full details relating to the "Ten- Five" 
appeared in the October and November, 1964, 
issues of the magazine, whilst a further short 
article suggesting some minor changes to certain 
sections appeared in the April, 1965, issue. 

The "Ten- Five" may be run either from the 
domestic mains supply of 220 -240V a.c. or from 
a battery; in the latter case this can be the car 
battery, thereby facilitating /P or /M working. 
Bearing this last point in mind it is noted that some 
readers have enquired whether a switched " front 
end " is feasible, since in the original scheme a 
plug -in band changing method was adopted. 

In the original "Ten- Five" a total of nine 
transformers (coils) -three per band -have to be 
moved around to obtain complete gap -free 
coverage of the frequency range 1.67- 31.5Mc /s 

16Mc/s 
Wavetrap 
code red 

1 

1111 

76pF ÌiI 
II III¡ì 
8 IIIr 

02 I1 
03 

it 

;II 

9 

TYA-C 

11010-301:F V'Mm1s 

E1g. 1 

C2 1 
100yF 

and, whilst the system used is a simple one to set 
up and operate, losses via the pins can degrade 
performance. The loose coils are also apt to 
become mislaid or their core settings may become 
disranged. 

Trimmer adjustments are also likely to become 
a compromise, although this is overcome somewhat 
by the inclusion of panel -fitted TC4. Although 
some improvement would result from adopting a 
" umt -built ", three -coil, plug -in assembly for 

-optimum results a switched front end is to be 
preferred. 

Physical Considerations 
Assembling a suitable switched. front end, 

however, is tricky, since to cover the range of 
frequencies quoted a total of nine individual 
transformers must be used, whilst the switchitself 
must have not less than nine " pole " tags and 27 
" way " tags. These " poles " and " ways " should 
be available via a three -way rotary switch carrying 
three wafers each having identical three -pole, 
three -way characteristics. 

Incorporating the switched circuitry into a 

R2 
tkß 

C71 
20ddpFT 

iR5 
20kß 

3 
Trareformer p 
connections \1 

Tr2 
AF715 

o 
30 

VC2 

t 
max mt -^ VRt 

ns RE sensitivity 

Complete theoretical circuit 

1 a 

l 

C6 
.o1yF 

diagram of the bandswitched front end. In the interests of clarity only one 
transformer for each range is shown. 

S38 

3 t 

-6.2V 
Tr1,Tr2 

base connection' 

"x "(see text) 

1.6Mc /s output 
to IFT1,pin 2 

(See text) 

t 
53A 

S3C ' II 

TTC 1 Coe V 

I 

11 

RM 
WitlLe 

7 T3A 

R6 Padden I 

o-oós T' t'2 LT9 (see text)¡ 
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the tTEN - FIVE' 

" Ten- Five " already built also requires considera- 
tion, for it is inadvisable to disturb the receiver 
wiring unduly. At first sight it would seem a 

simple matter to remove the existing front end 
wiring, etc., and mount the nine coils in the 
vacated space, but in practice this is not easily 
accomplished. 

An alternative is to construct a separate unit as 

a sub -assembly carrying the minimum number of 
outlets and although this scheme is also open to 
criticism it does seem to be the best of the two. 
Such a unit can be wired separately and on 
completion be fitted to the receiver with the 
minimum of trouble. 

It should be noted, however, that considerable 
effort is required to construct a suitable unit, for 
the work needs concentration and thus tends to 
become tedious. Patience, a miniature bit 

soldering iron, and a pair of strong tweezers are 
essentials. Each joint, too, must first be made 
mechanically firm before solder is applied. 

Circuitry 
The circuit of the complete switched front end 

is shown in Fig. 1 and closely follows that 
portrayed earlier. Component designations are 
also kept identical. Only one transformer is 

shown for each range in the interests of clarity 

but the locations of the necessary switching 
positions are clearly indicated. 

The slightly amended (external) r.f. sensitivity 

Pln 6.Blue R5 Vet aerial section Pin 8, Blue R5 

Pin 6,131ue R4 \- / 7.3 

RIP 

e 
PIn 

Blue 53 2 . 3 \ White 
15 

-4-74Vr3 2 
VC2 Water 'A' 

brterstage I Pin 1, 

section 1 WNte RS 

Ye low6R5 9\ 2 -3 /\ s Yelow R5 \ 2 3 

Pln 6,Yellow R4 Pln 6 Yellow P 9, Yellow R4 
B 

Pin 8,Blue 54 

Pin 8, 
Blue 23 2 

Tag 5. 
tag stnp'A' 

A. S.CARPENTER,G3TYJ 

control wiring necessitates but one lead -out and 
this is taken from point " y "; the original panel 

fitted " oscillator trimmer " control, if used, may 
finally be connected at point "z ". 

Output at l'6Mc /s i,f, appears at pins 8, T3A -C, 

and is then fed to pin 2 of the original i,f. 

transformer, IFT1 (see Fig. 2a, P.W., October, 
1964), whilst the original damping diode, D1, is 

also connected there via R14 (see Fig. 2b as above). 
In passing it may be noted that this particular 

switched unit may be used as a front end for other 
receiving apparatus capable of accepting l'6Mc /s 
signals provided VR1 (5kf2) is incorporated; in 

such cases the connections marked " x" and "z " 

can be ignored. For essential details regarding the 
frequency ranges available refer to Table I. 

Construction 
The unit is most conveniently built on a small 

L- shaped piece of 16s.w.g. aluminium suitably 
drilled and cut to size. It is not recommended that 
a thinner gauge be used since a high degree of 
rigidity is desirable in the interests of stability. 

In Fig. 3a the switch and its associated 
transformers are shown mounted. At first sight it 

would seem impossible to reach contacts of switch 
wafers " b " and " c" (see Fig. 3b) with the 

soldering iron, but the transformer stems are less 

thick than the pin ends and so no stich difficulty 
arises. Tagstrips " A" and " B" are not wired 
until the remainder of the unit is completed, nor 
are any trimmers mounted. 

An attempt has been made to secure minimum 
transformer interaction and although some degree 
of absorption might be present the compact wiring 

enables the majority of the leads to be no longer 

1,tag strip 'A: Pin 5. Blue R5 Tag3 ,tag strip 'A! 

Pin 9,Whfte R3 Pin 5. Blue R4 \-- Ç 5 te p 
O 

hit , 

3 \ 
Pin 5, 

t Whte R5 

Pin 9, 
3 \ White 4 

2 

Pin 9, 
1 WhRe R5 

Tag 
strip tag strlP 'B' 

Pln 9,Yeilow 53 

number 

' connections, (c) 
Note 5= Range 

Fig. 2: (a) Connections made to wafer "a ". (b) Wafer "b' 

Blue R3 
Pln 5. / 2 3 
Tag 8, 

tag slrlp'B' 

Pin 5, \ / Tag 9, 

Yellow R5 / /t9g strip 'B' 

pIn S Yellow 54 , 
Ph5,YeAew R3 

< 

Connections required at wafer "c ". 
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Tag strip 'A' Tag strip 'B' 

ç2\ é 3 

//i; O Op 
O O 

O g3W ÓI 
O o 

'1P's Ra nge, 
e.g. RA-Range 4 

0 0 

o o 

10 

Fig. 3: The way in which the transformers and switch should be orientated. 

than 1-in.! This point is further 
favoured by the transformer 
orientation. 

Commence wiring with wafer 
" c", proceed to wafer " b " and 
finish on wafer "a ". Owing to confusion which may arise, con- 
structors are strongly advised to 
wire in this order and for each wafer use wire with a different 
shade of insulation, since this 
will considerably assist final 
checking. Do not overheat the transformer pins whilst soldering 
but should the polystyrene soften due to this cause leave the par- ticular pin for a few minutes to enable the material to reset. 

When most of the wiring asso- 
ciated with the various switch 
wafers has been completed the tagstrips may be mounted and 
then wired to agree with Fig 5. 
Most of the associated items are 
already available from the exist- 
ing "Ten- Five ". 

To find the required values of 
the padder .capacitors (C9) and 
the pins to which they should be 
connected refer to Table 1. For 
the external connections that will' 
be required use flying leads with 
distinctive insulations: these 
leads may be shortened later but 
the lead carrying the 1.6Mc /s i.f. 
signal should be screened or 
spurious signals may be received 
later. 

Mounting of Trimmers 

Trimmers are afterwards 
mounted as is indicated in Fig. 6, 
the centre spigots being brought All centre trimmer spigots together sufficiently close to 
enable a copper wire ring to be 
soldered to them. The other 
trimmer connections are soldered 
to the appropriate tags of wafer 
"a " on the lines shown in 
Fig. 4. 

The finalised unit should feel 
physically rigid and before it is 
bolted to the receiver a thorough 
check should be made. 

First remove all the original 
front end material except the 
wavetrap and first i.f. transfor- 
mer, together with the three 
valveholders which previously 
held the transformers, and if 
necessary reinforce the base 
hoard. Bolt the switched unit in 
so that its control shaft will pro- 
ject through the cabinet side - 
looking at the receiver from the 
front. 

soldered together 

Soldered to 
appropriate tags 

23; Spaten 

Tag strip 'A. 

Wafer 'A' 
S1A,S2A,S3A 

Wafer 'I3' 
S1B,S2B,S38 

Wafer'C' 
S1C,S2C,S3C 

Tag strip 
'B' 

Rg. 4: Switch wafer arrangement and trimmer location. Check that the moving vanes 
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Tag strip *A., 

To aerial socket 
via wavetrap 

of VC1 cannot foul the trimmers, 
then solder the eight flying leads 
in position, shortening them as 
required. The eight leads are: 
(1) +ve line, (2) negative line at 
point "C" (original Fig. 2a), 
(3) " Y " to VRI, (4) to pin 2 of 
IFTI (screened), (5) to pin 2 of 
wavetrap. (6) to VC1, (7) to VC2, 
(8) to VC3. 

Remove any trimmers asso- 
ciated with VC1 -3 and if the 
original trimmer, TC4 is to be 
used connect this to VC3. 

Alignment 
This is carried out on the basis 

of core adjustments at the low 
frequency end of the bands, 
followed by trimmer adjustments 
at the high frequency ends. 
Commence with the lowest 
switched range, i.e. range 3, and 
if TC4 is being used set this to 
about 25% capacity. 

Use of a signal generator is 

necessary and, although results 
can be achieved without one, 
these are likely to be sub -opti- 
mum. When using a generator 
always attenuate its output suffi- 
ciently to give but the smallest 
detectable indication on the "S " 
meter or other indicator in use. 
Core locking is achieved by 
means of a 6BA nut fitted to 
each transformer stem. 

(1) Connect the generator via 
a,standard dummy load (or 40052 

resistor) to the aerial socket and, 
using Table II as a guide, inject 
a 1.67Mc /s signal with the 
tuning capacitor vanes fully 
enmeshed. 

(2) Adjust the core of White 
R3 to resolve the signal (see 
note on "Second Channel " 
later). 

(3) Set generator to 5.3Mc /s 
and fully disengage tuning 
capacitor vanes. Set White R3 

trimmer for maximum output. 
(4) Repeat (2) and (3) above. 
(5) Set generator to low fre- 

quency (LF) tracking point (see 

Table I1) and tune in signal using 
VC1 -2 -3. Adjust Blue R3 and 
Yellow R3 cores for maximum 
output. (See note on " pulling " 

later). 

(Continued on page 624) 

Fig. 5 (top» Type of tagstrip 
required and wiring details. Fig. 6: 

The trimmers in position. Note the 

central ring made from copper wire. 
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Tag strlp'B' 
To pins 8 16NIc /s output 

White, R3,4,5 to IF.L1 pin2 

To pins 
1 and 9 

Blue, R3,4,5 

To pins 7 
Blue, R3, 4, 5 

To pins 8 
Yellow. R3, 4, 5 

To VR1 

-4---19 9p 
6.2V 

To pins 1 

Yellow, R3,4,5 

L 

To pin 7 
Yellow, RS 

Note :- R = Range No. 

-4-- 5 O 
To pins 7 

White. R3, 4, 5 

Padders 

texte 

To pins 7 
Yellow,R3,4,5 

Tag strips laid flat for clarity 

Blue trimmers To VC1 aerial 
section 

Whfte trimmers 

, 
1/11/ . 

j 

«4Ii AII trimmer 
centre spigots 

soldered 

*171 
to ring 

ta. 

Connect to 
+ve line 

To VC2 
Interstage 

section 

Yellow trimmers 

o 

To \-C3 
osunator 

sec :ion 

o 
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C.W. Standards 
I WOULD like to reply to F. 

Taylor's letter in the August 
issue as I am such a person to 
which he refers, i.e. an old ex- 
Service operator keen to do a 
spot of operating. 

Over the years I have followed 
the arguments in PRACTICAL 
WIRELESS for and against the 
R.A.E. and have kept an open 
mind. 

Last year I took a six -month 
course for the R.A.E. at the local 
Technical College and sat the 
examination last May. I am 
pleased to say I passed this and 
in addition have since passed the 
G.P.O. Morse Test. 

Perhaps this proves that if v ou 
are keen enough, you are not too 
old at 40 to pass the R.A.E. and 
do a spot of operating. 
Conway Parker, 

Bath. 
Somerset. 

Tape Terminology 
I Atooto like to congratulate 

Mr. H. W. Hellyer on his series 
of articles, Tape Terminology. 
So often one sees references in 
hooks to Modulation, Noise 
Levels, Monitoring etc., and to 
the uninitiated, like me, these 
terms conjure up all sorts of 
weird ideas. 

Mr. Hellyer's articles do help 
a great deal by explaining 
exactly what things are and 
what they do. I think it would he 
a good idea to publish them as a 
separate booklet which would 
really help beginners like myself 
understand some of those many 
" Mysteries" of radio. 
A. Read, 

Walthamstow. 
London, E.17. 

Correspondents 
I WOULD like to correspond 

with anyone who is interested in 
making crystal sets. 
Nanubbai Patel. 

33 Princeville St., 
Bradford 7. 

Yorkshire. 
I AM interested in radio and 

electronics and would like to 
correspond with other P.W. 
readers of any age and country. 
Omar bin Abdullah. 

203 Arab Street. 
Singapore 7. 

NEWS AND. 
THE RADIO SHOW SPECIAL 

This year's Radio Show is 
over 200 yards long, runs on 
wheels and comes direct to 
the public in their own towns 
and cities. 

The Radio Show Special, a 
thirteen coach train, is tour- 
ing Britain for three weeks 
and spending two days each 
at Southampton, Cardiff, 
Bristol, Birmingham, Man- 
chester, Glasgow, Newcastle, 
Nottingham and Norwich. 

In one coach, a complete 
local broadcasting station is 
showing just how local radio 
works and the form it will 
take when it comes to this 
country. Another coach will supply pictures on both 405 and 625 -lines to television sets all over the train. A third coach will show working demonstrations of radio- telephones and other communications equipment. The remaining coaches will display the full range of Pye /Ekco domestic products. 

SEMICONDUCTOR DIODE CIRCUITS 
Mullard Educational Service announce a new 27 -frame filmstrip entitled "Semiconductor Diode Circuits ". Intended for use in universities, technical colleges, training establishments and industry, this film forms part of a series covering advanced electronic circuitry. "Semiconductor Diode Circuits" describes the theory and construc- tion of semiconductor diodes and their use in power supply circuits, computers, and radio and television. 

Copies of the film cost 25s. per strip including fully comprehensive teaching notes and may be ordered from Unicorn Head Visual Aids Ltd., 42 Westminster Palace Gardens, Artillery Row, London, S. W.1. 

LARGEST COMPUTER FOR BRITISH INSURANCE 
English Electric- Leo -Marconi announces that the largest computer system ordered by a British insurance company has been installed at the Sun Life Assurance Society's head office in London. The computer, a KDF 9, will be used to maintain the records of more than half a million insurance policies. This large file will be interrogated and brought up to date each day by the computer in under two and a half hours. 

The machine was built and tested at English Electric -Leo -Marconi's factory at Kidsgrove, near Stoke -on- Trent. It brings the total value of computers delivered by the company to insurance offices to nearly E2 million. 
Sun Life's KDF 9 is a multi -programming machine (able to carry out more than one job at a time). It has nine magnetic tape deck units each capable of transferring 80,000 characters per second, a magnetic drum store, two 1,000 lines per minute on -line printers and paper tape and punched card equipment. 

CATALOGUE RECEIVED 
Lind -Air (Supplies) Ltd., 53 Tottenham Court Road, have produced a new catalogue of transistors, motors and servo equipment and separate lists are included on pen recorders, transducers and accelero- meters, industrial plugs and panel meters. 
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..COMMENT 
PYE MINIATURE RADIOTELEPHONE EQUIPMENT 

Pye Telecommunications of 
Cambridge announce their new 
u.h.f. radiotelephone, the Pye 

Pocketfone. Coming in two 

separate units, the receiver 
unit fits into the breast pocket, 
has its own power supply and 
loudspeaker and contains a 

built -in concealed aerial. The 

transmitter, a similar small 
unit, is normally carried in the 
side pocket. To make a call, 
the transmitter is held in front 
of the mouth and when the 

transmit button is pressed, a 

small rod aerial, about bin. 
long, springs out. Very high 
quality two -way communica- 
tion may then take place over 
ranges up to a distance of two to five miles depending on the kind of installa- 

tion provided. 
An outstanding feature of the Pocketfone is the long battery life that has 

been achieved. A new and patented battery economy circuit enables a battery 

life of several times that of a more conventional receiver to be realised. The 

tiny receiver battery, which measures only I.8 x I x 0.55in. and weighs only 

1.6oz has been made to give continuous receiver operation of thirty hours. 

Either chargeable or replaceable batteries may be used. 

LARGS NEW COMPARATOR 

Largs of Holborn have installed a new Comparator which enables customers 

to hear and compare different types of hi-fi equipment. It was designed by 

Arthur Burrows, the company's chief engineer, and constructed by the 

company's engineers and cabinet workshop team. 

Expressly intended for stereo equipment, the Comparator permits a 

virtually uncountable number of permutations of equipment under demon- 

stration. There are facilities for combining 16 pickup arms, 16 tuners, 

16 amplifiers, 12 tape recorders and 16 auxiliary inputs, playing through 

50 loudspeakers. 4,750 yards of wire are used and the whole unit is built on 

20 different chassis. 
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BECAUSE OF THE LARGE NUMBER 
OF OUTSTANDING "SELL OR 
LOAN" REQUESTS NOW HELD BY 

US, WE REGRET THAT FOR THE 
NEXT FEW MONTHS WE WILL 
NOT BE ABLE TO ACCEPT ANY 
LETTERS FOR THIS COLUMN 

Sir, I would be grateful if any 

reader could sell or loan me . . . 

. service sheet, circuit diagram 
for Kolster Brandes Model No. BR3OT 

table radio. -G. Missen, b Russell Drive. 
Ampthill, Beds. 

. , any information on Claviolines 
Concert Model.-D. E. Jones, 31 Heath 
Road, Timperley, Altrincham, Cheshire. 

.. circuit diagrams and details of 

headset and battery connections of the 
type 38 transceiver. -P. C. Bateman, 42 

Buckingham Road. Port Elizabeth, South 
Africa. 

.. any information at all about the 
"McMichael moving coil malins Receiver", 
especially the coil pack. Set is about 30 

years old, 3 valve, regenerative. VI 
" 

i2A2 
V2 =3 x 23 V.j = ? -N. D. Benyon, West- 
leigh ", 3 Elmfield Road, Audenshaw, 
Lancashire. 

.. information of any kind on v.h.f. 

receiver type 62H, Ref. No. AP61357, Ser. 

No. 2216, Modification No. 7085 A /10.- 
K. J. Martin, Belmont Hall, Dundee, Angus. 

.. any information on indicator type 
62 Ref. No. I0Q /13000 -A.M., Ser. No. 
G061219.-Tony H. Tassa, Abbassyin 
Street No. 8, Heliopolis, Cairo, United 
Arab Republic. 

details of conversion of V.H.F. 

RXR.I 132 from I00- 125mc /s to 65- 86mc /s- 
W. Stockburn, 40 Netherburn Road, 
Sunderland, Co. Durham. 

.. information on assembly of National 
HRO tuning dial -N. H. Punford, 93 Sunny 
Gardens Road, Hendon, London, N.W.4. 

.. circuit diagram and details of 
P.C.R. communications receiver. -T. 
Wright, The Bungalow, Glenbana, Bally - 
aughlis, Lisburn, Co. Down, N. Ireland. 

.. the plans for a battery tremolo 
unit -l. H. Wesley, 16 Emperors Gate, 
London, S.W.I. 

... details of the Synchrodyne Receiver, 
produced in brochure form about 1946- 
L. A. Wilkinson, Radio Designer, Field 
Aircraft Services Ltd., Wymeswold Aero- 
drome, Burton -on- the- Wolds,Nr. Lough- 
borough, Leicestershire. 

the circuit of the transmitter type 
SAH, No. 162, made in 1949. -S. Powell, 
7 Commercial Road. Hereford. 

.. any information on comparison of 

performance between HE -30 Lafayette and 

Eddystone 840C.-F. W. Brown, 79 Glebe 
Road, Stoneferry, Hull. 

..any da.a on the P.104 (R1392) 

Receiver Model No. 62H. Navy version 

I.F.9.72mc /s. I would particularly like to 
know the aerial input impedance and the 
phone output impedance -N. A. Couroy, 
7 Nab Lane, Shipley, Yorkshire. 

. any information or circuit of Globe 

King I valve plus add -on amplifier. -S. L. 

Holding, Roselea, Tideford, Saltash, Corn- 
wall. 

BC3I2M manual circuit modifica- 
tions or correspondence on the receiver. 
-R. Wilson, II Sulgrave Close, Liverpool 
16, Lancashire. 

.. circuit of the "Regency" transistor 
radio. -J. Owens, 26 Ardd Fawr,Dolgelly. 
North Wales. 

.. a circuit diagram and information 
on Govt. Surplus Power Unit Type 633 

Ref. No. 
and CV572.-P. 

JOCuP using 
Strawberry 

Vale, Twickenham, Middlesex. 
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MW DX 
L._.* SOME NOTES FOR BEGINNERS 

M 
ANY of us become involved in the business of radio in the oddest ways. My introduction 
was accidentally listening to KDA in Pitts- burgh on the medium waves. It was one in the morning and the set was the family radio. This phenomena fired my schoolboy enthusiasm. The die was cast. Like an addict needing a "fix ", I wanted American stations and since late night listening was restricted, the family was persuaded to buy a short wave converter and I was thus exposed to the infinite fascination of DX. 

Since then, there have been many exciting moments -receiving the first QSL cards . obtaining an amateur licence ... working DX myself. There have been moments of triumph - being first to report reception of low power broad- cast stations ... acquiring coveted DX certificates 
making two -way with America using a 1 -valve receiver and 1 -valve transmitter ... working exotic DX stations. 

Yet, even so. some of the best moments have been in pulling through a difficult medium wave DX station. For despite the perennial pleasures of the short waves, there is a special something about m.w. DX which cannot be explained, as might be imagined in the writer's case, as nostalgia. 
Most of the older hands at the game are well familiarised with the world of m.w. DX, but the newcomers (and potential newcomers) may find some basic notes of interest. And as the " season" is now with us, this is the time to get organised. 

When to Listen 
By virtue of the range of frequencies involved, optimum results are obtained with paths of maxi- mum darkness. Thus, the winter months are the best for all -round reception; the atmospheric noise level is lower, too, during the colder months. You can still hear some DX through the summer but this means very late night (or more precisely, early morning!) sessions. Conditions will also vary from season to season and, quite naturally, the best years for m.w. DX are those with low sunspot activity. We are in such a trough now. and con- ditions can be expected to be quite good for at least several years. 
In many ways, m.w. DX listening is much less predictable than s.w. listening. Conditions can be really good for several days, then really bad. Some days North Americans will be good and South Americans poor. Some years may be good for North America, others good for South America. Skip distance effects are very pronounced; peak times for different areas may be short lived. There are numerous permutations of possible conditions. Life is exciting, if at times frustrating! 

W N. STEVENS 
Editor, Practical Wireless 

Here is a, necessarily, brief outline of what to expect from different parts of the world. 

North America 
USA : The East Coast stations of the USA are there, to some extent, all through the year. In the summer, the openings may be in the period around 0430. As the hours of nightly darkness increase. so will the openings start early, and last longer. In the actual winter months, some of the stations will be heard from midnight or earlier but QRM from European stations may be trouble- some. They will " stay" until dawn or later. Last year there was one fantastic opening when many of the East Coasters were still coming through at 1000 in the morning -though this was unprece- dented. 

There are a few regular stations from the central States, but the best chances are around 
0300. The West Coast represents really first rate DX and the openings are quite rare; when they do occur they are usually around dawn (0300 -0600). There are three major networks -NBC, ABC, CBS, but many stations are independently owned, though they may carry network programmes at times. Most US stations have a callsign beginning 
W, some have K. The callsign is invariably used as identification. Many of the East Coast stations are received very regularly during the best months and often reach quite surprising strengths. 

Canada: Similar remarks apply. They tend. however, to break through much earlier and a few of them are often heard as early as 2100 hours in the winter, and reception as early as 1900 is not unknown. There is a national State -owned net- work, rather BBC -ish -the Canadian Broadcasting Corporation. There are also numerous privately owned and operated stations. Most CBC'stations have a three- letter callsign (such as CBA, CRP, etc), all the others have four- letter callsigns (CJCX, etc). The callsigns are invariably used for identification. 
Important note for newcomers: Many of the Canadian stations broadcast only in French! 
Normally, Canadians will be heard when the U.S.A. is good but this is not an invariable rule. Many occasions will occur when the USA is poor and Canada good -and vice versa. 
Latin America: Harder to identify, but experienced short wave listeners should not have too much trouble. Call signs are usually used, together with other means of identification. Best times for the Latin Americans is usually an. hour or two after the North Americans are well estab- lished, This again depends on conditions and last season many of them were heard at reasonable strength before midnight. Central American, how- 
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MAINS POWER PACK 
Designed to operate transistor sets and 
amplifiers. Adjustable output 6v -9 to 12 

volts for up to 500mA (class B working). 
Takes the place of any of the following 
batteries: PP1- PP3-PP4- PP6- PP7 -PP9 and 
others. Kit comprises: mains transformer- 
rectifier, smoothing and load resistor 5000 

and 500 
instructions. 

condensers, 
e p tx only 1418 plus 

3/- Poet. 
snip 

of Bargains 
Transistor ferrite rod aerial with medium and 
long wave coils with circuit. 7/6. 
Oscillator Coil and set of 8 7.F. transformers 
for transistor set with chlmit, ng 
Midget Bin. P.M. Loudspeaker 18 /ohmTÉ 
S0 ohm 18/8. 
Midget 208 pP t 176 pF two -gang Toning 
Condenser with trimmers for transistor set 
Price 9/ -. 

Transformer. Sub-miniature 
Ì .001 mmfd. Single Tuning Condenser. So d 

dielectric }in. spindle for transistor 
Crystal set, with spindle tapped 6 BA, 28r 
48 Sets (Receiver /Transmitter pack set). 
Unused sets complete except for crystals. 
Packed with parts easily rebuildable into 
other gear 198 plus 6/6 car, and ins. 

Waterproof Heater Wire 
16 yds. length 70 watts, self regulating 
temperature control, 10/ -. poet tree. 

See in the Dark 
INFRA -RED BINOCULARS 

These if fed from a high 
voltage source will enable 
objects to be seen in the 
dark, providing the ob- 
jects are in the rays of an 
infra-red beam. Each eye 
tube contains a complete 
optical lens system as well 
as the infra-red cell. These 
optical systems can be 
used as lens for TV camera-light cell etc. (details supplied). The 

binoculars form part of the army night driving 'Tabby) equipment. 

They ate unused 
rantee. Price 62.17 .6 plus g10 /. carriage and urancce. 

Handbook 2/6. 

750 mW TRANSISTOR AMPLIFIER 

4 transistors including two 
In push -pull Input for crystal 
or magnetic microphone or 
pick-up -feed back loops - 
sensitivity 5 m/v. 

Price 196 
Poet and Insurance 2/6. 
Speakers 3- -12/6, s' -18/8 
6^ x 4' 1418. 

-OUR BARGAIN OF THE YEAR 
A complete kit of parts 
to build 6 transistor 2 

wave superhet receiver 
at only 39f6. Post and 
Ins. 316. 

"CORONET" Mk. IV 
It fully coven the medium 
waveband and that part of the 
long waveband to bring in 
B.B.C. Light. The circuit In- 

cludes a highly efficient slab aerial and 2 }in. P.M. speaker. Over 

all size approximately 4} x 2} s ltin. Supplied complete with 

carrying case and instructions. 

Mains Transformer. 260-0.260 at 80 mA. 
6.3 volts, 5a (normal mains input), 12/8 each. 
Carriage 2/6. 

pentode 
matchinTransformers. e, 318 each. 86/- per uos, 

Slide Switch. Subminiatnse bet diedt, 2/- 
each, 18/- Per dos. 
Other gear. 19/6 each. Post 8 / -. 
Battery Charger Kit. Comprises 4 amp. trans- 
former, 5 amp. rectifier, metal case and meter 
to charge 6 or 12 volt batteries up to 5 amps. 
With variable charge rate. 89/8 each. Post 
and insurance. 4/6. 
Battery Charger Restiner- selenium 12.15 v. 
5 amp. 9/6. 
Distal 
Amplifier, complete efo withInneer screening 
sections and stove enamelled. 318 set, P. es P. 
2/9. 
Filament Transformer, 6.3 y. 11 amps., 4/8. 
Neon Lamp -midget wire ended. Ideal mains 
tester, etc. 1/9. E. Govt. 1/8. 
Phillips Trimmers- 0.30pF 1/- ea., 9/- dos. 
Tag Panels. Ideal for constructors, experi- 
mental circuits, etc. 3 of each of 12 different 
types, 5 / -. 

PaMpsewh carrier, 
6 amP each. am., 

Fuses 

Potentiometer. Sealed type by Morganite, 
among the best ever made. Standard I 
spindle lin. long, 8/- dozen. 2 meg. t meg. 
I meg. 100K. 10K. 
MU Metal Semen for American 5 CP1 etc. 
10/6 pair for VCR97 and other gin. tubes, 
7/. complete. Ditto for 2 -3jn. tube. 5/- 
complete. 
Electric Leek. 24v. coil but rewindable to 
alter voltages, 4/8; 48/- dozen. 
Low Resistance Headphones. Ideal crystal 
sets, etc. 7/6, plus 2/6. 
Unbreakable Mains Lead. Type of lead fitted 
to electric razors, makes fine lead for test 
meters and any other devices where subiect 
to continuous bending. Twin figure eight 
construction, soft cream P.V.C. covered. 
Normally costa 2/- per yard. Three oft. 
leads for 2/ -. 
24 Volt Motor with blower attached 12 /8 Pies 
2/9. 
1.15 Volt American marshes (selsyns) 50 /- 
each transmitter or receiver. pot 2/9. Pair 
post tres. 
Morse Practise outfit. Comprises valve os- 
cillator with controls In wooden box, battery 
operated 12/8 plus 2/9. 
Mains from Car Battery. Rotary generators 
12v. input, 240v. output. 110 mA. 46/ -; 
300 mA. M. Plus 2f- post. 
H.R.O. Power Pack. Suitable 240 or 115 volt 
mains give 250v. H.T. end 6.30. 1.1., new and 
unused but less rectifier valve. 19 /8 plus 6/6 

Apost. AR amp. Ammeter. sin. flush mounting, 
0.9 amps. but external shunt easily removed 
offered at silly price, 8)6, 25 dos. 
DLR8 Headphones. 9/6 pair. Post 2 / - 
Sound 
microphones 

Powered a speakers. rs. 6 8 s 
excellent 

each. £8 dos. 

Where postage is not defi- 
nitely stated add 2/- all orders 
under E3 (also add 216 if you 
would like our new 100 page 
list of bargains). 

THIS MONTH'S SNI 
Garrard Auto'Record 

Player Model A.T.S 
This is undoubtedly the 
finest Auto changer made 
in fact its large heavy, 
non -magnetic, die cast 
turntable and bias com- 
pensated constant pressure 
tylus together with its 

laboratory series motor with 
balanced rotor make it almost 
a transcription unit. Other 

special AT.5 features are:- Will take 8 records which may be 

mixed sizes- stylus pressure adjustable -may be stopped whilst 

playing a record without rejecting same record -fitted with latest 
pick -up for playing stereo or mono records. 
OFFERED AT THE AMAZING PRICE OF 26.15.0 plus 6)6 

carriage and insurance. 

MAKING 
AN FM 
TUNER 
Available 
at present 
is a very nice 
cadmium -pla- 
ted F.M. Tuner 
chassis with holes 
punched for coils and 
other components, also 
a nicely printed perepex 
front calibrated usual F.M. 
lregsenciee. Real bargain 618 4- 21- or with 
two -gang tuning condenser 101 -+2 /- postage. 

Speaker Bargain 
1Hn. High- 
fidelity loud- 
speaker. 
Highflux 
magnet type 
with either 
3 ohm or 15 
ohm speech 
coil. Will 
handle up to 10 watts. Brand new by famous 
maker. Price 29/8 t 36 pot and insurance. 

Simmerstat Heater Regulator 
Suitable to control elements, heaters, 

watts. 
soldering a ome adjustable, 

rings up 
price e 

65/- each, special snip price 12/8. pins 2/-. 

This month's new bargains 
Noughts & Cruses machine -an opportunity 
to make this very amusing item-described 
in Practical Electronics. Kit of 19 switches 
only 40/- post paid. 

m 
for Panel Game 

but possiblyymmere minable. 12 
for 10 /6 post paid. 
Midget wire ended type 118 (Es etlelW re 
1/9 new. 
Paxollo Panels 815e 5 s 8 IdW frr seat 
transistor projects 6/6 dos poet paid. 
Tubular Heater New A unused by O.E.C. - 
60 watt per foot loading -ideal in home 
office or store vrtama. papers eta can drop 
on them without catching fire -- connect these 
for off peak rates and a warehouse may be 
kept damp tree for the min. cost and trouble 
-supplied complete with bring brackets- - 
al lengths from 6ft t , 12tt-only 2/9 per 
foot (less than half price) carriage extra at 
cost. 
Transistor Set ()abbot -red and grey resine 
covered size 10 c 8 x 3 with handle - deal 
for boxing a pocket radio. You'll be amazed 
how good these sound with a V Speaker -161- 
plus 3/6 post and ins. 

THERMOSTATS 
Type 'A' 15 amp for controlling room heaters. 
greenhouse, airing cupboard. Has spindle for 
pointer knob quickly adjustable from 80 /- 
80 F. 9/8 plus 1/. pot. Suitable box for wall 
mounting, 5/ -. P. R P. 1 / -. 
Type 'B' 15 amp. This U a 1710. long rod 

type made by the famous Suovfe 
Co. Spindle adjusts this from 50- 
550°F. Internal screw alters the 
setting so this could be adjustable 

599 

THE "MIRY" TAPE RECORDER. 
Ci the many tape recorders to 
offs. at £12 or less we have at last 
Mond one we can recommend. 

Equally suitable for music or 
each this instrument uses two 

motors, is completely portable 
and Is beautifully styled and looks 
like a good tape recorder. Among 

its many good features is a switch on 
the microphone to stop and start the 

tapes a very useful feature for you when 
recording, and for your typist for note taking. 

stock taking, etc. Other points are twin track recording - 
40 mine. with normal tapes, .standard batteries. Although 

origina'ly sold at 218.18.0 we are able this month to offer for only 

£7.19.6 plus 5/- post and insurance. Brand new and complete 
with microphone, batteries. tape and spools, nothing Bale to buy. 

DON'T MISS THIS AMAZING OFFER. 

INFRA RED HEATER 
Slake up one of these latest 
type heaters, ideal for bath- 
room, kitchen, bedroom, etc. 
They are simple to make from 
our easy to follow instructions-we silica enclosed elements designed 
for the 

and metal casing as illustrated, 19/6 plus 2 /6r post and insur- 
ance. Pull switch 3/- extra. 

over 80° to 1,000°P. Suitable for 
controlling furnace, over kiln, 

immersion heater or to make flameetat or 
tire alarm. 9/6 plus 2/S poet and insurance. 

Three Unusual Items - 
OZONE OUTFIT-for removing smells 
and generally improving any oppressive 
atmosphere. Kit consists of Philips 
Ozone 
box. 19/6 plus 6 postageand insurance. 

BLACK LIGHT UNIT. 40 watt intensity, 
mmpriso lamp, lamp holder and 40 
watt choke. Only 29/6 pine 6/6 air. A 
ins. 

TIMER KIT. Special offer of all e at 
ponests except metal box to make 
mains operated interval timer for 
photography etc. 12/8 pins 5/6 pat 

ELECTRONICS (CROYDON) LTD 
Dept. P W 266 LONDON ROAD, WEST CROYDON, SURREY 

Post orders to; 43 Silverdale Road, Eastbourne, Sussex 
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EQUIPMENT CABINETS 

OF DISTINCTION 

PRACTICAL WIRELESS 

4-S / TION INTERCOM 

ß7/19/O 
Solve your communication 

4-station Transistor Inters mbsms em (1 Masters and 
ut 

3 Subs), in de -luxe plastic cabinets for desk or wall mounting. Call /talk /listen from Mailer to Subs and . Subs to Raster. Operates on one 9v. battery Oa /off ewiteh, Volume control. Ideally suitable to modernize Office, Factory Workshop. Warehouse. Hospital. Shop etc. tor instant inter -departmental 
contacts. Complete soh tong connecting wires and other accessories. Nothing e lie to lie,. P. N P. e! -. 

Imperial 

Diustrated in this advertleement are two 11ne cabinet. from the Lewis 
Radio Range. 

M. The Cabinets are Suss Owe till really extensive range. 
Each one carefully made by British Craftsmen and soundly constructed from the best materials available. 

{ Fill In coupon below to obtain FREE 
catalogue showing this wonderful 
range ei cabinet.. 

g'a THE NEW LEWIS 
RADIO CATALOGUE 

Designed to assist your Choice or Cabinet. 
The New Lewis Radio Cabinet Cata- logue -the most comprehensive ever prepared. Sent absolutely FREE) 
Please send your PRAT 24 page cabinet catalogue. 

NAME 

ADDRESS 

(Dept. 1 151 

Capitals pieue 

IMEll radio 

Modernize your Office, Shop. Warehouse. Workshop, Surgery. Nursery and Home with this latest two -way Transistor Intercom, consisting of two units, Master and Cub. in strong plastic cabinets with chrdmium stand. Elegantly designed .0 use as two -way Meant communication sy ,ten --call/talk /Ileten- between two persons annrher: indoors or outdoors. Both nits operate on one 9v. battery. Fully transistor- 
. ed. Complete with accessories. Ready to operate. P. & P. 2/9. Outstandirg val& ue. 

BATTERY ELIMINATOR CHARGER, 27/6 Use your Transistor Radio or Intercom from domestic A.C. mains and charge dry battery PPS 9v. thus boost battery's life many times. Unbeatable value. Save you pounds on batteries. P. A P. 1/6. Comp - piete with Plug. Lead and Snap cord. 
Pell price reloaded it not satisfied in levee days. 

e Chigoe!' Platte. West Ealing. London. W.13 

THE HANDBOOK OF 

ELECTRONIC TABLES 
AUDIO -RADIO - TV - DC - AF - RF 

UHF - VHF 
by M. Clifford 

, 21;- Postage 1/- 

TRANSISTOR ELECTONIC OR- GANS FOR THE AMATEUR, by A. Douglas & S. Astley. 18/, Postage 

VALVE & CATHODE RAY TUBE MANUAL No. 10. Brimar 716. 
Postage 11 -. 
CLOSED -CIRCUIT TELEVISION HANDBOOK, by L. A. Worrman. 
42' -. Postage 116. 
ELECTRONIC ORGAN HAND- BOOK, by H. E. Anderson. 351 -. 
Postage 
BASIC THEORY & APPLICATION 
OF TRANSISTORS, by U.S. Army. 
101. Postage I' 

1 
RADIO & LINE TRANSMISSION, 
by G. L. Danielson & R. S. Walker, Vol. , 1 21' -. Vol. 2. 2216d. Postage 11- each. 
TROUBLESHOOTING WITH THE OSCILLOSCOPE, by R. G. , Middleton. 20' -. Postage 1' -. 
THE RADIO AMATEUR'S HAND - BOOK, by A.R.R.L. 1965 ed. 401. 
Postage 3e-. 

COMPLETE CATALOGUE l' -. 

'NE MODERN BOOK CO. 

100 Chase Side, Southgate, London 1 
19.21 PRAED STREET 

I P1.14 Tel: Palmers Green 3733/9666 I ¡ 

OP" 

LONDON, W.2 
` Phone: PADdington 4185 I h, Open 6 days 9.6 P.m. 

November, 1965 

TEST METERS 

20,000 O.P.V. MODEL TP 56. Reade voltage up to 1,000 D.C. it 20,000 ohms per volt and A.C. at 10,000 O.P.V, D.C. Current to 500mA; Resistance to 10 Megs.; Capacitance to 0.1µP; Decibels from -20 to +38. Size 311n. x 311n. x 151n., 80.1 ».6, 
2,000 O.P.V. MODEL TP 10. Sends A.C. and D.C. Volte up to 1,000; U.C. Current to 500rmA; Resistance to 1 Meg.; Capacitance to I µF; Decibels. from -20 to +30; Output lack for Audio Measurements. Eliot Si x o x L +in.. 13.19.8, 

30.000 OHMS PER VOLT MODEL 500. Reade voltages up to 1,000 D.C. at 50.000 ohms per volt and A.C. at 15,000 O.P.V,; D.C. current to 12 amps. Resistance to 60 Mega.; Decibels from -20 to +58: incorporates internal buzzer for audible warning of direct shorts and blocking condenser 
for Air. output measurements. Size 3+I1e x 0,13 x 21in., 88.59.8. 
TRANSISTORISED TEST EQUIPMENT. Fully guaranteed. brand new. By NOMBRE%; 160 Kc /e. -350 Mue. Signal Generator, 89,10.0. Resistance-Capacitance Bridge, 85,5.0. 1.15 volts 
D.C. Pose, Supply, 88.10.0 Audio Generator 10100,000 ctn.. 118.15.0. Inductance Bridge. 
118.0,0. 

SPECIAL OFFER OF AMERICAN VALVE VOLT- METERS. 11 Meg Input. ti D.C. Vonag, tauge. to 1,000. 6 A.C. cottage range, to lone, 
6 Resistance range to 1.000 Megohms. 4m. 200 mieroamp. meter. Pm 110,260 volts At operation. With test prods and operating meters. tions. Manufactured by RCA and Electronic Designs. ONLY 87.19.8 (Post etc. 3/0/. 
LINEAR AMPLIFIERS. LG34, a watts, size it .- 
41 x 21ín. high, 15.6.0. LASH 6 watts, size 
7 re 7 x Sin. high. 86,15.5. Protective cover 12/9. L6/56 5 watts stereophonic, size 101 x 8 x rin.. 
112.12.0. cover with carrying hndlee, 25/ -, "Diatonic" 10 watts Hi -PI Ultra Linear Push -pull 

carrying handles. 19/8. 
h 

L11/10 1Ej0 watts 
Cover hail/ 

Ultra Linear size 9 x 7 x 61n. high, 813.13,0. Cover with carrying handles, 19/0. 'Conchonl" 
30 watts HI -Fi Ultra Linear size 121 x 1 x 71in. high. 818.18,0. Cover with carrying handles. 25/ -, hiighat Hi-Pi Ultra Linear, size 14 x 10 x 

(ever with carrying handles, 32/8. All amplifiers for normal A.O. ma'am. and ex stock. Details on request, 
"Tripletone" Convertible Amplifier. Size 10 x 
3 x Olin. high. 4 watts output matched for 9 -3 ohms OR 2 ampllOere can be coupled together for STEREO. 88.19.8 each 

Tripletone ' F.Y. Tuner, size It x 8 x sin. high. 
Coverage '16.104 Mue. 613.19.8 ' mtpuwo,ed i. n e 

415.14.8 (self- powered). Detail,. on reyur-st. 
MICROPHONES. Crystal Types. Guitar, 12 /8. Desk, with built-in stand, 15/ -. Acne 35/1. Stick 
and Table Stand 32/8. Super Stick, with beavo 
Desk Stand 49/8. Moving Coil Types. SOOk with heavy Desk Stand, 59,8. "Sllmline" Stick 60K impedance, with switch, 75/ -. Omni -directional 
chrome plated die-cam frame. SILK with switch 
99/6. 

HARRIS ELECTRONICS 

(London) LTD. 

138 GRAY'S INN ROAD, 

LONDON, W.C.1 
/. try, ,,r,.- /t(1,,,,,, 

,O,. r,'efud. oppose ,n. on ALL rre,nn, 
Trading hours 9 a.m. -6 p.m.. Monday- Friday. 
Closed Saturday. We are 2 mine- trout High Hol- 
born 'Chancery Lane Station) as 5 miss- by boe from King's Crow. 
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ever, is usually best later on (around 0230-0330 
for example). Again not a general rule, they will 
often be heard at their best when North America 
is below average. Regular s.w. DX'ers will find a 
familiar scene with Venezuela and Colombian 
Republic well to the fore. 

Africa: Winter evenings can produce a large 
number of North Africans, plus things like Kaduna 
(Nigeria) and Dakar (Senegal). They often reach 
superb strength. Liberia is another possible, later 
in the evenings. Kenya has been heard signing on 
around 0300 and one or two South African stations 
have been logged at around 0130 -but these are 
not easy by any means. 

Asia: A surprising number of Asian stations 
can be heard, with patience and perseverance. 
Middle East stations are fairly plentiful, some 
being quite regular -last season for instance 
Kuwait was heard night after night (small hours). 
Although they can be heard in the late evening, 
some have been logged in the afternoons in winter. 
A good time is during the Feast of Ramadan when 
they operate all through the night! 

Further afield, India and Pakistan are worth 
searching for. Best times for All India Radio and 
Radio Pakistan stations last season were around 
0000-0100, 0100 -0200 and similar hour -long 
peaks. On good days, they can sometimes be heard 
during the afternoons. English announcements and 
news bulletins are helpful in identification, but are 
not of long duration. Some, particularly Indians 
often have strong signals. 

China is more difficult but some stations are 
quite well received. Best times are from 2200 and 
at various times from early afternoon onwards. 
according to time of year. Japan is very rare but 
several were heard last season, mostly during after- 
noon Far East openings. Other stations in this 
area have been heard, mainly during the after- 
noon/early evening. 

General: Having acquired a general idea of 
what to expect, from actual listening sessions, and 
having located a few key stations, the band is 

yours to search. Expectation of conditions can 
often be fairly well assessed by the signals of a 

few star performers. Judging from last season, 
these are worth checking as a guide to conditions 
on a particular day: 

CBA. Sackville. N.B.. Canada on 1.070kc/s. 
Probably the most consistent North American, 
heard night after night, sometimes even before 
Paris on the same frequency has closed down. If 
CBA is not corning in. not much else will be heard 
from North America; at least Canada. Another 
good check is CJON, St. John's, Newfoundland, 
on 930kc /s. usually earlier even than CBA - 
sometimes from 2000 or so in peak conditions. By 

midnight, in winter. these (and others) should be 
very strong in good conditions. 

South Americans are difficult to judge since skip 

seems to vary through the season. LR1, Buenos 
Aires, for instance, is on the same frequency as 

CBA and whereas it was hardly heard (by the 
'writer at least) early in the season, it was often 
dominant over CBA later in the season. The sub- 
continent is a vast area and you can expect good 
periods of, say, Argentinians and others of. say, 
Brazilians, etc. 

For the Caribbean areas, however, there is no 

better than the Spanish -speaking propaganda 
station Radio Americas on Swan Island (1,160kc /s) 
which is very consistent and very strong. Another 
pointer is Bonaire, Netherlands Antilles, which has 
been putting out phenomenal signals on 800kc /s. 

A key station for Far Eastern prospects is the 
Voice of America station in Okinawa on 1,178kc /s. 
This is often surprisingly strong and is heard 
during the winter from early afternoon onwards, 
closing around 1630. Programmes are in Eastern 
tongues, but there are English announcements. 

Of the Indians, the best last year were Rajkot 
(910kc /s) and Sangli (1,250kc /s). From China, the 
most consistent were Kiangsi (840kc /s) and 
Anwhei (940kc /s). 

Equipment 
A standard transistor portable is virtually useless 

and a communications receiver is ideal. Between 
the two extremes there is a good deal of scope. 
Main requirements are high sensitivity and high 
selectivity; remember that many European stations 
are on the air till 0200 and many start up again 
around 0400. Most Americans (South and North) 
operate on even 10kc /s channels (i.e. 770, 780, 

790kc /s) whereas Europeans, Africans and Middle 
East stations are on 9kc /s channels (i.e. 764, 773, 

782kc /s). Even so, selectivity is a major require- 
ment for serious DX work. 

Fortunately there are still a number of very good 
war surplus communications receivers on the 
market at bargain prices. The more experienced 
may also find that some of the vintage domestic 
valve radio sets have good possibilities, especially 
if they can be hotted up. 

Calibration is another aspect. A set without 
reasonably accurate calibration (in kc /s) can be 

supplemented with a simple frequency meter, but 
this is inconvenient except where specially precise 
measurements are wanted. 

Really good slow motion tuning is essential. 
Variable selectivity in some form (and /or crystal 
filters) and noise limiters are useful features. 

These features are all desirable to some extent, 
depending on how serious one takes his m.w. DX. 

Aerials need thought. Simplest is a random long 
wire, erected as long and as high as possible. And 

clear from obstructions such as trees, roofs, etc. 

Various systems should be tried, and results 

evaluated. Indoor aerials are not completely use- 

less and, in fact, can give quite good results if 

sufficient wire is used (routed around picture rails. 
etc). Vertical aerials have some advantages. A 

good earth is worth while, too. 
Many serious DX enthusiasts use tuned loops 

and aerial tuning units, useful in view of their 
variable direction properties. If sufficient readers 
are interested we hope to publish some fuller data 
on aerials, tuner units and loops. 

Practical Experiment 

Should the desirable features of the receiving 
equipment scare off potential m.w. DX'ers, let 

them take heart from the following! Last season 
(from September 1964 to March 1965) the writer 
undertook a fairly intensive survey of m.w. DX 
using only a home built tuner (r.f. amp, f.c., two 

i.f. amps, variable selectivity) into an audio 
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amplifier and feeding the tuner from the do snlead 
of the chimney- mounted TV aerial! 

The list which follows shows the large number 
of DX stations from all over the world which were 
received on this less- than -ideal set up. We hope it 
will encourage others to give the neglected medium 
wave band a good search during the coming 
months. It leaves out semi -DX such as Egypt, 
Morroco, Algeria, etc. 

Reference Material 
(I) World Radio TV Handbook. This contains, 

by country, details of all the broadcasting stations 

of the world. A wealth of invaluable information. 
Cost is 26s. 

(2) World Medium Wave Guide. Essential for all m.w. DX fans. Gives complete listings of al! 
m.w. stations by frequency as well as North America stations by location. 

These two books are published in Denmark (written in English throughout) and obtainable 
through specialist book shops. 

(3) Medium Wave News. A privately distribu- 
ted newsletter published during the main DX season containing all the latest news. Details from 
the Editor -Ken Brownless, 7 The Avenue, 
Clifton, York. 

LOG FOR SEPTEMBER 1964 -MARCH 1965 

Kc /s Call Location 
760 ZFY Georgetown, British Guiana 

Lucknow, India 
WiR Detroit, Michigan 

764 Dakar, Senegal 
Baghdad, Iraq 

770 WABC New York 
Hupeh, China 

775 PJA8 Aruba, Netherlands Antilles 
777 ,Zaheden, Iran 
785 Damascus, Syria 
790 CFDR Dartmouth, N.S. 
800 PJB Bonaire, Netherlands Antilles 

CHRC Quebec City, P.Q. 
Amman, Jordan 

810 WGY Schenectady, N.Y. 
WKVM San Juan, Puerto Rico 

Delhi, India 
820 HJED Cali, Columbian Rep. 

WBAP Fort Worth, Texas 
830 CMCA Havana, Cuba 

JOBB Osaka, Japan 
835 Belize, British Honduras 
840 Kiangsi, China 

Radio Caribbean, St. Lucia 
WHAS Louisville, Kentucky 

850 CKVL Verdun,, P.Q. 
CXI6 Montevideo, Uruguay 

Ahmedabad, India 
Pyongyang, North Korea 

860 PRA3 Rio de Janeiro, Brazil 
CBH Halifax, N.S. 
CJBC Toronto, Ontario 

Lanchow, China 
Sambalpur, India 

870 WWL New Orleans, La. 
880 WCBS New York 
890 WLS Chicago, Ill. 

YVLW Valencia, Venezuela 
900 XEW Mexico City, Mexico 

CJBR Rimouski, P.Q. 
908 Baghdad, Iraq 
910 Rajkot, India 

WABI Bangor, Maine 
YVPF Marquetia, Venezuela 

920 CJCH Halifax, N.S. 
930 CJON St. Johns, Newfoundland 
940 CBM Montreal, P.Q. 

WINZ Miami, Florida 
Anwhei, China 
Kaduna, Nigeria 

950 CKNB Campbellton, N.B. 
WPEN Philadelphia, Penn. 

Kc,s Call Location 
560 LV I Mendoza, Argentina 

CKCN Seven Sisters, P.Q. 
570 Godthab, Greenland 
580 CJFX Antigonish, N.S. 

CFRA Ottawa, P.Q. 
Tiruchi, India 

LWI Cordoba, Argentina 
590 VOCM St. Johns, Newfoundland 

Peking, China 
600 Ajmer, India 

CFCF Montreal, P.Q. 
610 CHNC New Carlisle, P.Q. 
620 CKCM Grand Falls, Newfoundland 

Peking, China 
Santa Cruz, Canary Is. 

630 Lahore I, Pakistan 
CFCY Charlottetown, P.E.I. 
WKYN Rio Pedras, Puerto Rico 

638 BBC Relay, Cyprus 
640 CBN St. Johns, Newfoundland 

CMQ Havana, Cuba 
Peking, China 
Point -a- Pitre, Guadeloupe 

650 YVQO Puerto la Cruz, Venezuela 
Indore, India 

ELBC Monrovia, Liberia 
Godhavn, Greenland 

WSM Nashville, Tennessee 
656 Tel Aviv, Israel 
660 WNBC New York 

CE660 Santiago, Chile 
YVLH Caracas, Venezuela 

668 Damascus, Syria 
677 Jerusalem, Jordan 
680 CJCM Grand Bank, Newfoundland 

WNAC Boston, Mass. 
WAPA San Juan, Puerto Rico 

690 CMBC Havana, Cuba 
CBF Montreal, P.Q. 

Dacca I, Pakistan 
692 Nicosia, Cyprus 
701 BBC Relay, Perrim Is. 
700 WLW Cincinnati, Ohio 
710 WOR New York 

CJOX Grand Falls, Newfoundland 
Jullunder, India 

746 Aleppo, Syria 
749 CBL Toronto, Ontario 

PRA4 Salvador, Brazil 
750 WSB Atlanta, Georgia 

YVKS Caracas, Venezuela 
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FOR PEAK PERFORMANCE AT LOW COST - 
PICK CD DA R A IPMENT (ólÍ k !lph, 

/41 

PR. . 30 

fSQ. 10 

.7, 

iNl- 
LlPPER 

CR. 4S 

CR 66 \ 

= Ms' = s ]r3 l. 
Advanced design and craftsmanship plus an unequalled reputation proved 
by the many hundreds of testimonials received from CODAR users is your 
guarantee of complete satisfaction. Only the best is good enough for 
CODAR- Mallard, Brimer, Jackson, Dens), ElectroniDThorn, npm nt. are lust some of the famous names built into 

and 
equipment. 

CODAR -KITS are supplied with clear pictorial diagrams an easy to 
follow instructions -no technical knowledge or special tools are required 
for complete success. Build your Short Wave Station with CODAR -KITS 
and enjoy peak performance and world wide reception previously possible 
only from much more expensive equipment. 
For illustrated leaflets giving fullest details send 66. in stamps. 

anli R S esamazing". of 
any superhet receiver. "Results are "W ll worth the 
MODEL P.R.30. Uses EF183 Frame Grid tuned R.F. Amplifier and provides up 
to 20dB gain plus substantial image rejection, improved signal/noise ratio and 
selectivity. Selector switch for either dipole or single wire antenna. Power 
requirements 180-250 volts 12 M/a H.T. 6.3 volts, .3 amp L.T. Size 8e z 5 z 410. 

Ready built, complete with cables, plugs and instructions. £419.6. Carr. 3/6. 

MODEL P.R.30X. Self powered version for 200 -250v. A.C. and also provides 
25 M/a at 200v. H.T. and 6.3v. 1 amp L.T. for other accessories. £7.4.0. Carr. 3/6. 

CODAR "Q" MULTIPLIER MODEL R.Q.10. For use with any snperbet 
receiver with an I.F. between 450 and 470 %c /s. Provides considerable increase In 
selectivity for either peaking or rejecting a signal on AM. CW, or SSß. Both 
PEAK and NULL functions tunable over receiver I.F. pesaband. BFO. facility 
included. Size 88 a 5 x 4in. Power requirements 180 -2509. H.T. at 5 M/a 6.3v. 
.3 amp L.T. Ready built complete with cables, plugs and instructions. £6.15.0. 
Carr. 3/6. MODEL R.Q.IOX. Self powered version for 200 -250v. A.C. and also 
provides 25 M/a at 200v. H.T. and 6.3v. 1 amp. L.T. for other accessories 
Carriage 3/8. 
CODAR A.T.5. 12 WATT S BAND TRANSMITTER. The newest most com- 
pact transmitter for fixed or mobile use on 160-80 metres. "The tiny TX with the 
BIG voice ". Size only 85 x 5 x 410. (Base area is less than two-thirds of this 
page!) High stability new type calibrated V FO.1.8 -2.0 Mc /s and 3.5-3.8 Mc /s (up to 
4 Mc /s export). Air- spaced CODAR COIL Pi -net output P.A. Plate current meter 
plus neon indicator. Plate /Screen modulator. AM /ÓW switch and Panel key 
jack. Plug changeover for 6 or 12 volts heater supply. Ready built 516.10.0. Carr. 
4/ -. A.T.5 POWER SUPPLY UNITS. Type 250/S. For 200/250v. A.C. with Stand - 
by/Net /Transmit and aerial changeover switching. stabilised VFO supply. 
neon 
power supply /uniit $ 1.5.0. 

indicator 
Type 12ÌRCTRee tote Controltand Aerial 

Switching unit, 52.7.6. Carr. 3/ -. (H.P. Terms available). 

CODAR -KIT MINI-CLIPPER-OUR FAMOUS SHORT -WAVE RECEIVER 

fiingertips at very 
one evening 

*Supplied 
to 

complete withve. oWorld coil 
your 

7 

each. Instruction only 2/- (cre 
. 
dited on orrdeer). Electrical Basdvpreaa4d 

available. Provision to add 2 transistor amplifier. 

CODAR -KIT CR.45 MAINS T.R.F. SHORT -WAVE RECEIVER. World 
wide reception -North and South America. Russia. India, Australia. Far East. 
Amateurs, Shipping, etc. *Separate electrical - bandspread. *3 slow motion 
vernier drives. *Low loss polystyrene plug -in coils, factory aligned. *Dials 
calibrated in frequencies and degrees. *Power output 3 watts for 2/3 ohm 
seeaker. *Valve line -up: ECC81. EL84, EZ80. CODAR -KIT CR.45 complete 
with valves, 3 coils (1048, 25-75, 60 -176 metres) and 11 page instruction manual 

LESS Cabinet). £7.5.0. Carr. 5/6. CR.45 CABINET, 1210. a 5tin. z lin. 
with sliding door for easy coil changing. 35 /-. Extra coils 4/9 each. 

ready 
Instruction ilt -pri a on request). (H.P. terms available). i now be supplied 

CODAR-KIT CR.44 COMMUNICATION RECEIVER. This finest 
superhet kit ever offered. *Covers 640 Kc /s-30 Mc /s in 4 bands. *Sep- 
arate electrical bandspread. *Factory aligned Coll unit and I.F. 

for C Wecepttion.. *Power output 3 
for 
watts for 2//33 ohmaspea.ker 

* Panel controls: Aerial Trimmer, A.V.C.. Standby 
Bandswitcb, AF. Gain, IF. Gain, BFO. etc. * Valve line 
up: ECH81, EBF89, ECC81, EL84. EZ84. EM84. * Size 
181n. a 6iin. z 81In. CODAR -KIT CILIA Complete with 
17 page instruction manual. 519.15.0 (Ready -built 558.0.0). 
CR 66 "S" Meter Model Kit 522.0.0 (Ready-built 525.0.0). 

In- 
struction Manual only 7/6 (credited on 

terms rdder).vlle). 
In- 

We Man W. pleased to see sea 
ON STAND. MA A? Tins 

.INTERNATIONAL RADIO COMMUNICATIONS 
EXHIBITION se 

SEYMOUR HALL. OCTOBER t7tb -0th 

CODAR RADIO COMPANY 
G31 RE G3HGQ 

BANK HOUSE, SOUTHWICK SQUARE, 
Southwick, Sussex. Tel. 3149 

Canada: Cedar Radio of Canada, Tweed, Ontario 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components for Medium and Long -wave Transistors Superhets: 

P50 /IAC Oscillator Coil for 176 pF tuning ... ... ... 514 ea. 
P50 /2CC 1st & 2nd I.F. Transformers ... ... ... 517 ea. 
P50 /3CC 3rd I.F. Transformers ... ... ... ... 61- ea. 

All mounted in individual cans 
¡ 
-',in. diam. x Sin, high. 

RA2W Ferrite Rod Aerial 208 pF Tuning ... ... ... 1216 ea. LFDT4 Driver Transformers ... ... ... .,. 916 ea. OPTIA Output Transformers ... 1016 ea. PCAI Printed Circuit Panel ... 916 ea. Constructor's Booklet ... 21- ea. 

VALVE RECEIVER COILS 
Our individual "H" type iron -cored coils are without equal for the construction of a wide range of receivers. For the simplest T.R.F. sets covering one or more wave -bands the Aerial and H.F. Transformer coils are ideal. The standard superhet circuit using the ever -popular triode -hexode frequency change layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different bands ranging from 12.5 to 2,000 metres. For a really high -performance receiver an R.F. stage can be added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided illustrating such a layout. 

H Coils 319 each. 

PLEASE NOTE OUR CHANGE OF NAME 
WEYRAD (ELECTRONICS) LIMITED 

REGENT FACTORY, SCHOOL STREET, 
WEYMOUTH, DORSET 

r1_ rte () ;9__) Raze imams 
WIRECOMP'S BARGAIN STORE 

48 Tottenham Court Road, London, W.1 T OeSands of bargains: Transistor Radios- Record Players -Tape Recorders- Radiograms -Rock Bottom Prices 

TRANSISTOR POCKET RADIOS 
Ideal GiSte -all supplied complete with personal earpiece, batter, and carrying case. Fully guaranteed. Post tree. 

BOY'S 2 TRANSISTOR In attraottve 
II PP9 batteray..LTunable over 

only 
medium waveband9 39 

speaker. 

BOY'S 4 TRANSISTOR MODEL 45/- 
6 TRANSISTOR MODEL In plastic case, 4 z 24 x lin. with 2 }in. speaker. Uses PP3 type battery Tunable over full medium waveband. 59//6 

2 Waveband (Long and Medium) Model size 5 z 35 z Din. cream/black plastic case. 69/6 
NEW SUPER MINIATURE POCKET RADIOS THE SINCLAIR MICRO-e. Self -contained pocket radio. Size only 1'/, z Piro z tin. Complete with earphone and detailed con - 

Mercury5cell 1/11 
Can (2tulre only 59/6 

THE 
only 2} zAII 

SLt 
[OThe alloy 

new 
r9-transistor áncdet 

radio size 
circuit. All components printed 
assemble. Can beobuilt tovrallable separately. Easy to 496 
INTERNATIONAL BRAND TAPE -Fully Guaranteed MYLAR BASE ACETATE BASE 3 }1t., Triple play, 600ít. 15 /- 3in. -150f4 3/6 
bin. Double 

play, ly. 112Ó0ft, 15! 31n.- 300ft. 
47/6 Sin. Triple play. 1.900ft. 35/- 51n. Long play. 900ft. 10 /- Min. Double play, 1.800ft. 22/8 5515. Long play, 1,200ít. 12/8 15. Triple play. 2,400ft. 45/. 71n. Stand. play. 1,200ft. 101- 71n. Stand. play. 1,200ft. 12/8 7ín. Long play, 1,800ft. 15/. 71n. Long play, 1.80011, 19/8 P.V.C. BASE 71n. Double play, 2.400ft. 25/- 51n. Stand, play, 600ft. 8/6 71n, Triple play, 3,600ft. 58/6 Ills. Stand. play, 040ft. 11/6 P. S. P. II- extra per reel, 4 reels and over Post Free. 

THE "SKYROVER" 
RANGE 

7 transistor plus 2 diode super - het, 6 waveband portable receiver. Operating from tour 
1.5 v. torch batteries. Cover the full Medium Waveband 
and Short Waveband 31 -94 M and also 4 separate switched band -spread rangers. 13M. 
18M 19M and 25M, with Band Spread Tuning for accurate Station selection. 
NEW -THE "SKYROVER" Mk III Now supplied with redesigned cabinet, edgewise controls, black and chrome plastic cabinet. Size 10 x 65 x 35in. Can built P o w 

I x 9.6 Post 
I . P . Ternis: 27/- dep. and I I months at 15/9. Total 13,P. Price £10.0.3. 

THE "SKYROVER" DE LUXE 
Tone Control Circuit is incorporated with separate Control. In a wood cabinet, size 115 x 61 x lin., covered in a washable material. fitted carrying handle. 
builtoor be £1019.6 

mthe /at 
H.P. Terms: 

otal H.P.Pe£12.3.10. 
A simple additional circuit provides coverage of the ONLY 
1100 /1950M. band. This conversion is suitable for 10._ Post 
both models that have already been constructed.E,xTll A Free 
Data for Receiver 2/6 extra. Refunded if you purchase the par- cel. Four U2 batteries 3/4 extra. All components available separately 

PAMPHONIC HI -FI EQUIPMENT 
ONLY A FEW OF EACH STILL AVAILABLE 
TYPE 8001 Integrated 6tcreo Amp. I,l.t pros £88.10.0. WI RECOSIP'6 PRICE 28 Sea. Post 10,5. 
TYPE 1002A Contra unit. WI RECO VIP's PRICE £4,19.6. Pott e 
TYPE 2001A Pre- Amplifier. WI RECOMP'8 l 'Rlt'E £5.19.8. Post 3 e. TYPE 732A OR,tehed Redid Tunor, C'I REr'OMP'8 PRICE 19.19.6. root 7 0 
All roll, 'le- or,tnd in out advertisrmcnt m ' r. w.' 41,11 IOO:,. 

323 EDGWARE RD., LONDON, W.2. AMBassador 

All anode. ogee all day Saturday Early closing Thursday 
1 378 HARROW RD., LONDON, W.9. CUNng 

953in0 
ham 

Mail Orders to the above address for prompt service 
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Kc!s Call 

950 LR3 
953 
955 XZK 
960 CHNS 

WEAV 
970 WCSH 

HLGA 
990 CBY 

1000 XEOY 
CKBW 
WCFL 
KOMO 

1010 WINS 
CFRB 

1020 KDKA 
YVQT 

1030 WBZ 
1040 VUB 
1050 CHUM 

WHN 
1060 CJLR 

CB106 
1070 CBA 

LRI 
VUD 
WMIA 

1080 WTIC 
1090 WBAL 

CX28 
KING 

1100 PRG9 
KYW 
YVKE 

1110 CBD. 
WBT 

1120 KMOX 
1130 WNEW 

WDGY 
YVMF 

1140 CBI 

1150 CHSJ 

XEJP 
CKTR 

1160 WJJD 
HJCK 

1165 

1170 WWVA 
1178 

1180 WHAM 
1190 WOWO 

HJCT 

1200 WOAI 
YVOZ 
BED88 

1210 WCAU 
1230 VUB 
1235 ZBMI 
1240 

Location 

Buenos Aires, Argentina 
Aleppo,'Syria 
Rangoon, Burma 
Halifax, N.S. 
Plattsburg, N.Y. 
Portland, Maine 
Suwon, Korea 
Corner Brook, Newfoundland 
Mexico City, Mexico 
Bridgewater, N.S. 
Chicago, III. 
Seattle, Washington 
New York 
Toronto, Ontario 
Hyderabad, Pakistan 
Pittsburg, Penn. 
Cumana, Venezuela 
Boston, Mass. 

Bombay, India 
Toronto, Ontario 
New York 
Quebec City (F) 
Santiago, Chile 
Sackville, N.B. 
Buenos Aires, Argentina 
Delhi B, India 
Arecibo, Puerto Rico 
Hartford, Conn. 
Baltimore, Maryland 
Montevideo, Uruguay 
Seattle, Washington 
Sao Paulo, Brazil 
Cleveland, Ohio 
Caracas, Venezuela 
St. John, N.B. 
Charlotte, N.C. 
St. Louis, Missouri 
New York 
Minneapolis, Minnesota 
Maracaibo, Venezuela 
Sydney, N.S. 
V.O.A., Philippines 
St. John, N.B. 
Rawalpindi, Pakistan 
Mexico City, Mexico 
Three Rivers, P.Q. 
Chicago, Ill. 
Bogota, Colombian Rep. 
Radio Americas, Swan Island 
Wheeling, West Virginia 
V.O.A., Okinawa 
Rochester, N.Y. 
Fort Wayne, Indiana 
Barranquilla, Colombian Rep. 

San Antonia, Texas 
Caracas, Venezuela 
Taiwan, Formosa 

Philadelphia, Penn. 

Bombay, India 

Hamilton, Bermuda 

Aden, Forces Broadcasting Service 

K /cs Call 

1250 WKBR 
CKBL 

WRYT 
1260 WEZE 

LT9 
WAME 

1270 CJCB 
LSII 

1280 C1MS 
WADO 
PRG3 

1290 WKNE 
1300 WERE 

CBAF 
1310 CHGB 

WLOB 
WORC 
CKOY 

1315 HJAK 
1320 CKEC 

CJSO 
WZOK 
LU6 

1325 4VW 

1330 WPOW 
WCRB 

1340 
PRH6 

1345 

1350 WAVY 
WEZY 

1360 CKBC 
WDRC 

1370 CFLV 
WSAY 

1375 

1380 CFDA 
WLCY 

1385 4VS 

1390 WCSG 
WEGP 

1400 WOND 
1410 WPOP 
1420 WOC 

WCOJ 
1430 WENE 
1440 CKPM 

WHHH 
1460 CKRB 

WHEC 
WOKO 

1470 WLAM 
CFOX 

1480 CBZ 
1490 WLDB 
1500 WTOP 
1510 WMEX 
1520 WKBW 

605 

Location 

Manchester, N.H. 
Matane, P.Q. 
Sangli, India 
Pittsburg, Penn. 
Boston, Mass. 
Santa Fe, Argentina 
Miami, Florida 
Sydney, N.S. 
Buenos Aires, Argentina 
Montreal, P.Q. 
New York 
Rio de Janeiro, Brazil 
Keene, N.H. 
Cleveland, Ohio 
Monkton, N.B. 
St. Anne, P.Q. 
Portland, Maine 
Worcester, Mass. 
Ottawa, P.Q. 
Radio Martinique, Martinique 
Barranquilla, Colombian Rep. 
New Glasgow, N.S. 
Sorel, P.Q. 
Jacksonville, Florida 
Mar del Plata, Argentina 
Port -au- PrInce, Haiti 
Teheran. Iran 
New York 
Waltham, Mass. 
Bikaner, India 

Belo Horizonte, Brazil 
Kuwait 
Portsmouth, Va. 
Cocoa, Florida 
Bathurst, N.S. 
Hartford, Conn. 
Valleyfield, P.Q. 
Rochester. N.Y. 
REF, St. Pierre 
Victoriaville, P.Q. 
St. Peterburgh, Florida 
Port -au- Prince, Haiti 
Charleston, S.C. 
Presque Is., Maine 
Arwaz, Iran 
Imphal, India 
Pleasantville, N.J. 
Hartford, Conn. 
Davenport, Iowa 
Coatsville, Pa. 
Endicott, N.Y. 
Ottawa, P.Q. 
Warren, Ohio 
Ville de St. Georges. P.Q. 
Rochester, N.Y. 
Albany, N.Y. 
Lewiston, Maine 
Pte. Claire, P.Q. 
Fredericton, N.B. 
Atlantic City, N.Y. 
Washington, D.C. 
Boston, Mass. 
Buffalo, N.Y. 
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A COMMENTARY BY HENRY 

PRACTICALLY 
WIRELESS 

THIS month, dear reader, I beg 
your leave to indulge in what 

an editorial colleague has called 
a ' typical Henry Carp ". 

There are several subjects that 
rouse Henry's spleen. Among 
them, as hinted in September 
during a dissertation on the 
Metric System, is the imported 
radio receiver ere other associated 
equipment. 

Not that imports are wrong in 
themselves. Not even that the 
price -cutting techniques of some 
makers allow batches of cheap 
rubbish to be spawned upon the 
supermarket shelves. x To be 
realistic about this, ' we can 
hardly expect a healthy export 
business unless we accept some 
sort of reciprocal trade. 

My objection is to the indiffer- 
ence, almost contempt, of British 
distributors who unload foreign 
gear ea us and, having made 
their pro& from its sale, want 
nothing more to do with the 
product. Lip service is paid to 
"specialised service facilities" 
or 'distribution backed by one 
of the largest manufacturers . 
etc". But just try, as a private 
individual, as a purchaser, 
obtaining spares or service infor- 
mation and see what happens. 

This is no sour grape conten- 
tion Henry is in the trade, and 
has had the bitter experience of 
having to return goods to custo- 
mer because repair was 
impossible -or at least, economi- 
cally unsound. And why? 

"Fancy buying that rubbish" 

Because the importers could do 
no more than forward the equip- 
ment to its source of origin when 
repairs were needed. 

In the case of tiny radios this 
may have seemed sound policy: 
but a half -hour with some service 
information and the appropriate 
spare parts would in many cases 
have soled the problem. And 
would have suited the customer 
far better than the protracted 
wait while his precious unit 
sailed half across the world. 

If the bona fide members of 
the radio service fraternity can- 
not get as much as a polite 
acknowledgement from some dis- 
tributors, what hope is there for 
the man in the street? Hardly 
surprising that some radio dealers 
turn such service work away 
with the implied comment: 
"Fancy buying that rubbish." 

The annoying fact is that so 
much imported equipment is by 
no means rubbish. And the fore- 
going remarks certainly do not 
apply to the better foreign manu- 
facturers who take great trouble 
to ensure service facilities and 
information to back their sales. 
Although even they cannot 
always keep the spares rolling. 

It should be the absolute rule 
that imported goods must always 
be backed with service informa- 
tion -and this information 
should be available on request 
to any accredited service agency. 
Not just to the so- called service 
agents of the importers, who are 
anybody willing to accept the 
franchise at the terms these 
astute gentry are prepared to 
offer. 

They need have no special 
training in dealing with the 
equipment, and very often their 
facilities are unquestioned. Bill 
Jones in the next street is as 
likely to be accepted as Messrs 
Mendit with branches in every 
major city. The customer is not 
to know. Not, that is, until his 
equipment goes wrong and it is 
too late for tear -, 

November, 1965 

No.14 

The 

Import Gap 

"Succumb to rough treatment ... " 

Needless to say, there are 
notable exceptions. The larger 
companies have admirable 
service facilities. To the extent 
that we regard a couple of them 
as British as anything on the 
market. There is seldom any 
difficulty with Grundig spares, 
nor lack of information; and it 
is interesting to note that the 
recent Philips' challenge to the 
Hong Kong portables is a fist - 
sized Popmaster designed and 
produced at Croydon. 

We do not ask for massive 
tomes of data pinned to every 
set. No need for a Guide Littér- 
aire with every model. Not even 
for the sort of instruction book, 
complete with thirty -six full -page 
illustrations, that accompanies 
the Beocord 2000 tape recorder. 
(Yet it is worth noting that this 
quality manufacturer has always 
insisted on inserting a service 
diagram in the bowels of even 
the least of their portables.) 

All we want is the common 
courtesy of our money's worth. 
After all, what's cheap about a 
set that has to be thrown away 
when it goes wrong, merely 
because nobody in town has the 
facilities to repair it? 
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TIME -TESTED KITS BY THE PIONEERS OF KITS! 

MAKE S DIFFERENT 
TRANSISTOR RADIOS 

FOR 

- i 
b 

No Soldering. i D4 Only 8 con - 
- © ®p m® nections for 

radio u gi 0, Ju t lok,yoet 
A.B.C. Plans, Cabinet, 

Loudspeaker (alone 1718). Earphone. 
4 Semi- conductors, Coils Condensers, 
Resistors, Tuner Switch Screws, etc. 
YES - EVERYTHING! Loud clear 
English and Foreign reception. As sup - 

Forces 
to 

etc. 
Educational Authorities. 

GALORE. 
R, O'D. of Londonderry, writes:- 
I received your components and I must 

saw that lam very satisfied with them. I have 
itofread,, set up I .." COMPLETE HOME! 
RADIO ('OURSE, Originally 68 SEND 
UNIX 35)- plus 8/8 post, etc. 

NO I:XPF:R- 
IF)Nl'dS NEC- 
ESSARY. 

DON'T WALK - 

JUST TALK ! ! 

INTERCOM 

OUTFIT & 

BABY ALARM 

LIMITED QUANTITY SAVE 23.13.1 

Robustly made, brand new 
ONLY current models. You get 2 

S2' I I 
separate, fully transistorised 
intercommunicating sets - 
each can speak or listen to 

the Other - complete with 60 ft. eonnec- 
tigg.wlre.- Fixed in a flash. Ends baby - 
Crying worries. Ideal for Workshop to 
House, Sickroom, hundreds of uses! 
Hangs on well or stands up. Our absurd 
price 52111. battery 2/6 extra. Post, etc. 
8 /7. )lone refunded if not 8 ens. value! 

TRANSISTOR 

POCKET RADIOS 

ONLY 

BULK PURCHASE 
ENABLES US TO 
MAKE THIS FAN- 
TASTIC OFFER 
-AND WITH 
MONEY BACK 
GUARANTEE I I . 

The "SAN REMO" 
.. so tuned that it 

brings the voices of 
star entertainers 
and vocalists dra- 

11 matically to life - 
vt O' hems, alga 
etc. Only 4f z Yl 

NO MORE TO PAY z lan. Fite easily 
lot your pocket 

or handbag. Works for months 05 11" battery. 
Should last a lifetime, anyone can assemble It in an 
Dour qr two with our easy plan. Miniature 
speaker. carrying cane- everything only 68/8. 
2/8 P. a P. (Parts can be bought separately.) 
Limited period -so rush your order before it's 
too late. DEMONSTRATIONS DAILY. 

FABULOUS 
ST. TROPEZ MK. 6 

The Sensational Pocket Radio 
- _ -Orto. This inelastic oiler will amaze you 
, I -i -the beautifully compact ST. 

TROPEZ, measuring 41 x a x flin. 7- receives perfectly in bedroom. 
¿ 0S office or gardens-over all medium 

waves including Luxembourg. Lin- 
der Id. per hour running cost. 
ANYONE can assemble It in one 
or two hours using our simple 
A.B.C. plan. 26/- (P. a P. 2/6 

extra). Oase extra. Parts oun be bought separately 

CAR CIGARETTE 

LIGHTER 

DISPENSER 
.Ì High Claw Stores sell at 
T 

3 gns. -save 22.4.6 
Top quality chromium. 
Car cigarette -Lighter 

-Dispenser. Fixed in a liffy- 
Press)og Button delivers readlit 

ONLY Cigarette into your baud) Takes 
10 cigarettes -King eIze or any size! 
As fitted to luxury oars. Safe, fool- 
POW. 4: x 4 x tin. Lifetime 

tested, ready to use. Refund if sot worth 8 gas. 
750 only. 1816 plea 1/6 P. & P. (state 8 or 12v.1. 

I 8f6 

TRANSISTOR RADIO KITS 
SOLD IN DEPARTMENT STORES AT 15.8.6. 

OUR 

PRICE 

37/6 
P. & P. 

SIB 
Extra 

Well -known brand Transistor Radio Kits -YOU 
SAVE 63.10.8. Coverinu all medium /long wave with 
parts Including Mullatd Semi Conductors. 48 page 
Inetrugllop manual. Entertaining and educational. 
No soldering, lust plug In making many different 
Radios in a few mini. Money bask if not delighted. 

IT HAD TO COME EVENTUALLY! THE 
"SKYSCRAPER" PERSONAL COMMU- 
NICATIONS RECEIVER. Highly sensitive. 
Worldwide short wave' reception including 
nrws m English and mint loss other broad - 
cant, item kLSS IA, A51E61('A, eta.. etc. 

Talc n anywhere - 
it's featherweight. 6 in 

x lain. Band - 
spread Toning. Ver- 
nier Dial, Miniature 
Valve Circuits, Plug -in 
Coils. Own Rod Aerial, 
ete. 50% of production 
to be exported. Any- 
one can assemble it 
within i hours -only 

a few connections in crake- experience unnecessary. 
Parts Incl. Case, Personal phone. Easto- follow 
plan -4018 plus RIO Post, ete. Ref. O'tee. 

Read what just a few of our satisfied automats 
say 

R.C. of Harringay writes Received with 
thanks Skyroma ... Very pleased. Working 
well. 
B.M. of Harrogate writes I would 
like to thank you ... It was a real bargain. 
L.S. of London W.8 writes ... given it 
a good try out and I am very pleased with 
the results. 
S.B. of Somerset writes ... delighted 
with this radio ... glad if you could send 
one more. 
T.F. of Stevenage writes .. I would just 
like to say how pleased my son is with this 
radio. 

CONCORD ELECTRONICS 

AMAZING CIGARETTE 

RADIO 

ONLY 

186 
Yes, a perfectly ordinary packet of 
cigarettes! - but watch your friends' 
astonishment on hearing it fetch In 
station after station, loud and clear! 
Still holds 10 Cigarettes -yet cleverly 
conceals highly sensitive, fully transistor- 
ised circuit (including tiny - battery). 
Even a young boy can assemble It in under 
2 hours. No soldering. No experience 
necessary. Only IS connections to make. 
Ideal for taking to work with you. From 
our bulging testimonial file. Mr. D.B. of 
Huddersfield, writes: " ... I have fitted 
the parts in and it is working wonder- 
fully . , , " ALL PARTS including Semi - 
Conductors, A.B.C. Plans. .etc. ONLY 
18/6 plus 2/8 post etc. 

PARTS AVAILABLE SEPARATELY 

NEW RADIO 
VOLKSRADIO 

ANYONE 
CAN BUILD 

IN 2 -3 HOURS 

196 
EVEN THE OLDER CHILDREN 
BUILD THEM:... no soldering -only 
16 'connections! then hear it reach out 
bringing in station after station, loud and 
clear. Palm -of -hand size 41 x 21 x 14115. 

Many Testimonials: M.H. of Bradford, 
writes: " ... I have lust completed one of 
,pour sets success fully, it is the first time I 
have ever tackled anything like a radio, and 
I must state here and now, I am amazed how 
easy it is to a layman like me. Your'instruc- 
lions and plan have obviously been very care- 
fully thought out Lao that even the most dim 
can follow them " Direct. from 
Manufacturers to You. Send 1916 
plus 2/6 post. etc. 

PARTS AVAILABLE SEPARATELY 

IO TRANSISTOR PERFORMANCE 

HI -FI RADIO 

ONLY 

55'- 
POST 316 

LIQUIDATION PURCHASE 500 ONLY 
Made to sell at 54 gnu. - Save 63.0.6. 
Latest camera style radio. Big-Set tone 
from tone -chamber moving coil speaker, 
new device plucks In Station after Station 
Including Luxembourg. Caroline, etc. 
Fantastic coverage - 187 -577 metres! 
Expensive looking finish. simulated 
leather, black and chrOpiium. Size 
44 x 2Y z lie. 7 semi- conductors. 55/6 +2 /S 
batt. +$ /8 P, fir P. Befund if not delighted. 

J 

LTD. (DEPT. P.W.26) 9 WESTERN ROAD, HOVE, SUSSEX 
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R,ADIONIC 
YoU NEED RADIONIC 

IF 
YOU ARE A BEGINNER 
YOU WISH TO EXPERIMENT 
YOU TEACH RADIO Olt ELECTRONICS 

Unique and brilliantly simple. Hundreds of educa- 
tional establishments- Universities Technical Col- 
leges, Schools, the Armed Forces -are already using 
Radionic for electronic Instruction. Enthusiastic 
owners range from 9 to 82 years of age. 
Selected by the Council of Industrial Design for all 
British Design Centres. Featured in Sound and 
Tel ̂ vision broadcasts. 
The system is beautifully engineered from top quality 
British components. No soldering. No mains. No prior 
kncwledge needed. Simply arrange components on per- 
forated transparent panel, position brass connecting strip 
underneath, fix with 6BA nuts and circuit works with full 
efficiency. You can then dismantle and build another cir- 
cuit. Your results are guaranteed by our Technical Depart- 
ments and News Letter Service. All parts available 
separately for conversion or expansion of sets. 
No. 1 Set £5.18.6. 14 Circuits (Earphone) 
No. 2 Set 18.19.0. 20 Circuits (Earphone) 
No. 3 Set 110.19.8. 22 Circuits (7 x 41n. Loudspeaker 

output) 
No. 4 Set £14.19.6 26 Circuits (Include 6 Transistor 

and reflex superhets) 
Prioesi (Post Free) 

Fu U deadly from 

RADIONIC PRODUCTS LIMITED 
STEPHENSON WAY, THREE BRIDGES 

CRAWLEY, SUSSEX 
Tel.: CRAWLEY 781100 Trade Enquiries Invited 

November, 1965 

RADIO & ELECTRONIC 
CONSTRUCTION SYSTEM 

A No. 4 SET and 6- TRANSISTOR SUPERUET 

. 

o i 
Theoretical Circuit Practical Layout 

Our new 'E' Series of basic electronic circuits is also available separately 

The Sensational 
ALL-TRANSISTOR! 

Communications Receiver 

EDDYSTONE 
ECIO 

for use in the home, caravan, car or boat, 
H.P. facilities. Only £48 Part exchanges. 

Write for brochure 
. 

170 -172 CORPORATION STREET 
BIRMINGHAM 4 

Tidephon* CEN 1635 

EXPRESS ELECTRONICS 
32 SOUTH END, CROYDON, SURREY 

Telephone: Croydon 9186 
FOR THE FOLLOWING BRAND NEW UNITS 

AMPLIFIERS 
TRIPLETONE HI -FI MAJOR 12 watt 115.18.6 
TRIPLETONE CONVERTIBLE 5 watt ... 16.19.6 
TRIPLETONE GEMINI STEREO 5 watt ... £15.15.0 
LINEAR ... ... ... 3 watt ... E6. 6.0 
LINEAR DIATONIC ... 12 watt 112.12.0 
LINEAR CONCHORD ... 30 watt 116.16.0 
ADASTRA 3 -3 ... ... 4 watt ... £4.19.6 
LEAK TL12... ... ... 14 watt £18.18.0 
LEAK VARISLOPE PRE -AMP ... ... £15.15.0 
LEAK TL50 ... ... ... 50 watt £33.12.0 
QUAD 15 watt ... £22. 1.0 
QUAD STEREO /MONO PRE -AMP ... ... 125. 0.0 

LOUDSPEAKERS 
GOODMANS AXIETTE 8in, 6 watt ... E5. 5.0 
GOODMANS AXIOM IOin. 10 watt ... ... 16. 6.0 
GOODMANS AXIOM 201 15 watt ... 110.15.0 

BAKERS 'SELHURST' 3 or 15 ohm 
JUNIOR 8in. ... ... 8 watt foam ... E5. 5.0 
STALWART 12ín.... ... IS watt ... ... £5. 5.0 
BASS GUITAR 12in. ... 25 watt ... ... £5. 5.0 
STANDARD Heavy Duty 12in. 20 watt ... ... O. 7.0 
BASS Heavy Duty I2in. ... 25 watt ... ... 112.12.0 
AUDITORIUM 15ín. 35 watt ... ... 118.18.0 

RECORD PLAYERS 
GARRARD SRPIO 4 -speed ... ... ... ... £4.17.6 
GARRARD MODEL 1000 4 -speed ... ... ... 16.19.6 
GARRARD AT6 TRANSCRIPTION ... ... 19.17.6 
GARRARD 4HF TRANSCRIPTION ... ... ... 114.17.6 
GARRARD A LAB SERIES ... ... ... E17.10.0 
GARRARD 301 LAB SERIES ... ... ... ... £19. 5.0 
DECCADEC WITH DERAM HEAD ... ... ... 114.15.0 
BSR TAPE -DECKS TD2 Twin Track ... ... ... O. 9.6 
De -Luxe record players with excellent sound reproduction 
incorporating the latest BSR 4 -speed autochanger, independent 
tone and volume controls, high quality speaker. Not in kit form 
but factory made and tested. Finished in most attractive two -tone 
cabinets in blue /grey, red /grey or charcoal /grey with gilt trim. 
200 -250v. AC. £12.12.0. 

Delivered free U.K. S.A.E. enquiries 
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` ANOTHER "PRACTICAL WIRELESS" 

24 -page pocket guide to 

PRACTICAL. 

24-PAGE 
PDCáEt GUIDE 

crtfc $ArA 

NASKYèAtlE AERIALS 

MtltT18410 ACRiAIS 

IaABACtS$ttHi 
UHEßAtA 
lfiM6 Wi&ES 
AERIALS MS TV 

AERIAL DATA 
Packed with at- a- glance reference you'll 
use again and again, including: - 

FORMULAE CALCULATIONS 

DESIGN o OTHER DATA 

Sections on aerial designs for receiving and 

transmitting ... half -wave, vertical, multiband 

and long wire aerials ... folded dipoles ... Yagi 

arrays ... aerials for TV and u.h f attenuator 

design ... transmission line data ... matching 

of aerials. 

r 
Also in the December issue 

BUILDING AN LCR BRIDGE 

TWO -BAND PHONE TRANSMITTER 

CORRECT EARTH SYSTEM 

SHORT WAVE CONVERTER 

DECEMBER ISSUE on sale NOV 4th 

MAKE SURE 

OF YOUR 

COPY! 

Hand this 
Form to Your 

Newsagent 

TO 
_ 

_ (Name or Newsagent) 

Please reservedehver the December Issue of PRACTICAL WIRELESS 121 -I on sole Nov. 4th and continue 
until further notice. 

NAME 

ADDRESS 
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on the 

Short Waves 
MONTHLY NEWS FOR DX LISTENERS 

All times are in G.M.T. All frequencies are in kcis. 

The Broadcast Bands -by John Guttridge 

Tunisia: Radiodiffusion Television Tunisienne 
(139 Avenue de Paris, Tunis), gives full QSL 
details. English from 2200 -2300 is often audible 
on 962. 

Cyprus: BBC -East Mediterranean Relay has an 
English transmission from 1845 -1900 on 9,580. 
After 1900 this channel carries a relay of the BBC 
World Service is parallel with 9,625 until close 
down at 2115. 

Iran: Radio Iran (Ministry of Information, Mey- 
dan Ark, Tehran), keeps drifting around the 19 
and 25 m.b. with its foreign service from 1730- 
2130 (English 2000- 2030). Most reported outlets 
are 11,760/15,110, although 11,750, 15,135, 15,145 
and 15,150 have also been reported. The clandes- 
tine station Radio Peyk -e Iran (Radio Free Iran), 
bas been heard from 1500 -1600 on 11,410/11,695. 

Iraq: Broadcasting Station of the Republic of 
Iraq (Salihiya, Baghdad), now has Arabic on 
6,905 until 1930 when its foreign service starts 
with an English transmission. The latter is also on 
6,030. 

Israel: Sad Israel, now uses 9,725 to Europe and 
9,009 to South Africa during its 2045 -2115 
English transmission. 9,625 has been dropped. Full 
QSL 

Japan: N.H.R., Tokyo, has replaced 11,940 by 
6,140 for General Service transmissions from 2100 
-0030. Other frequencies used are 2100 and 2200 
transmissions 9,605/15,195; 2300 and 0000 trans- 
missions 15,105/15,425. The European service 
from 0615 -0845 (English 0800) is on 15,135/, 
17,875. Frequencies for the South Asian trans- 
mission at 1500 -1630 (English 1525) are 7,195/ 
9,525/9,765. Several new QSL's have been issued 
by this station. 

Korea (North): Radio Pyongyang, has French 
from 2000-2100 on 6,540/7,580/9,875 /11,750. 

Pakistan: Radio Pakistan (71 Garden Road, 
Karachi 3), now uses 11,672/9,615 in English to 
Europe from 1945 -2030. 

Taiwan: Voice of Free China (New Park, 
Taipei), now uses 15,125 in its transmissions from 
1530 -1800. The English broadcast at 1530 -1610 
has been heard in the U.K. on this outlet. 

New Zealand: New Zealand Broadcasting 
Corporation (P.O. Box 98, Wellington), gives full 
QSL 

Canada: Canadian Broadcasting Corporation 
(P.D. Box 6000, Montreal), has been using 
17,820/15,320/11,720 for the English and French 
transmission to Europe from 2000 -2150 during 
the summer but is expected to replace 17,820 by 

9,630 during the winter. CHNS (Halifax) has been 
heard on 960 at 0330 -0400. 

U.S.A.: Armed Forces Radio and TV Service 
(250 West 57th Street, New York, New York 
10019), uses 15,430/15,350/15,330 from 1330- 
2245. From 1800 -2245 17,855 is used also. 

Radio New York Worldwide (4 West 58th 
Street, New York City 19, N.Y.). English 
frequency utilization is 15,155 1200 -1515; 15,310 
1500 (1200 Saturday and Sunday) -2200; 15,440 
1200 -2400; 17,755 1800 -2145; 17,880 1245 
(1200 Saturday and Sunday) -1745; 11,790 1200- 
1515 Saturdays and Sundays. From 2200 -2400 
11,970 is also believed to be in use. Has formed a 
SWL Club, membership of which costs $1 a year. 
Members will be offered QSL report forms in 
Spanish, German, French, Arabic and English; the 
use of a station identification bureau; a station 
address bureau and a monthly DX bulletin. 

Voice of America (U.S. Information Agency, 
330 Independence Avenue, S.W. Washington 25, 
D.C.), is transmitting to Europe as follows during 
the autumn: On 1,196 Munich 0400-0430, 0500- 
0700, 1600 -1830, 2200 -2330; 3,980 Munich 0300 
-0700, 1400 -2330; 5,965 Tangier, 5,995 Green- 
ville, 7,200 BBC and 7,270 0300-0700; 5,995 
Tangier 1630 -2330; 9,540 and 9,740 BBC 0430- 
0730; 9,760 1830 -2245; 11,790 Tangier 0600- 
0730; 15,205 Greenville, 1400 -2215; 15,290 Tan- 
gier 1400 -2000; 15,295 Tangier 0600 -0730; 
17,780 Greenville 1400 -1745. 

Windward Islands: Windward Islands Broad- 
casting Service (St. George's, Grenada, W.1.), now 
uses 15,130 for its evening transmission to Europe. 

Argentina: Radio Belgrano (Cerrito 941, Buenos 
Aires), has been heard over LR3 on 950 at 0330- 
0400 with a fairly good signal. 

Ecuador: La Voz de los Andes (HCJB, Casilla 
691, Quito), has been trying different frequencies 
for its evening European transmission. English 
1845 -2030, and Swedish 2030 -2100 are on 
17,890/15,105 and German 2100 and Spanish 2130 
-2200 are on 17, 850/15,105. 

Austria: Osterreichischer Rundfunk (Wien IV, 
Argentinierstrasse 30a) has a music programme for 
2300 -2400 on 9,770. There is an English trans- 
mission on Tuesdays and Thursdays at 1705 and 
every other Sunday at 1830 on 6,155/7,245. Also 
October 18 at 1230 on 6,155/7,245/9,770; 
October 22 at 1300 on 6,155/9,770; October 28 at 
0920 on 6,155/7,245/9,770 /11,785 and October 23 
at 1700 on 6,155/7,245. Full QSL. 
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NOT BUILD ONE I 

OF OUR PORTABLE 

TRANSISTOR RADIOS 

All components used in our receivers may be purchased 
separately if desired. Parts price lists and easy build plans 
available separately at fixed prices stated. Overseas post 1O/- 

Trauaona Fire 
also Si x 41 : Ufa. approx. 

TRANSONA 5 
or POCKET 5 

7 stages -S transistors and 2 diodes 

Covers M. and L. 
Waves and Trawler 
Bands. a (statute 
usually found in oui, 
the most ;xpensiv. 

eSdios, On test Home Light, 208, and many Conti- 
nental stations were received loud and clear. Designed 
róund ,upersenstive Ferrite Rod Aerial and new type 
One tone super dynamic 2Iin. speaker, attractive "Porker pig " 
plastic oases with red grille. Stu 5i x 18 x 346+. 

Total cost of all parts for 42/6 P. & P. 3/6 Parts Price List and 
either type now only (State type req.) easy build plans 2 - 

NEW! ROAMER 7 Mk IV 
7 WMVCBMNL. rONTARLa OR 

CAN 
RADIO 

Amd2mg performance and specification 
* Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 

9 stages -7 transistors and 2 diodes 
FULLY TUNABLE ON ALL WAVEBANDS 

Covers Medium and Long Waves. 'Dewier 
Band and two short Waves to approx. 
15 metres. Pusb pull output for room filling 
volume from rich toned heavy "Celeetion" 
speaker. Air spaced ganged tuning condos 
ser. Ferrite rod . erial for M & L waves and 
telescopic aerial for 8 Waves. Real 
leather -link case with gilt trim and 
shoulder and hand straps. Size 9 x 7 x Jim 
approx. e 

The perfuet portable and the ideal ear 
radio. (Uses PP7 batteries available 
anywhere. Extra band for easier tun- 
ing of pirate stations. `etc. 

£ Total cost of 
5n. 19e6 P. P. Parts Price List and 

parts now only S16 easy build plans 3f- 

MELODY 
SIX 

TRANSONA 6 
8 stages -6 transistors and 2 diodes 

This is a lop performance receiver covering full 
Medium and Long Waves and Trawler Band. High 
grade'aperox. yin. speaker makes listening a pleasure. 
Ferrite rod aerial. Many stations listed in one evening. 
Including Luxembourg loud and clear. Attractive 
case in grey with reo grille. Size 61 x 41 x thin. (Uses 
PP4 battery, available anywhere.) Carrying strap 
1/. extra. 

Total cost of all 59 /6 P. & P. Parts Price List and 
parts now only 316 easy build plans 2'- 

SUPER SEVEN 
9 stages -7 transistors and 2 diodes 

r,.vdrg Medium and Long Waves and Trawler 
Baie. The ideal radin for home car, or can be 
fitted with carrying strap for outdoor tue. Con, 
pletely portable -has built -in Ferrite rod aerial 
for wonderful reception. Special circuit Juror. 
porating R.F. States push -pull output. yin. 
speak,i will drive large speaker). Size 7; x 5i x 

I In. -ici 9v battery available anywhere.) 

Total cost of all £3. 1 9.6 P. & P. Parts Price List and 
parcs now only l'6 easy build plans 2'- 

SPECIAL RADIO 

amared at colons, osi per- 
/or/mince . . has rustle corm up 
ro my oxprelalim,s., 

3. U, h'lorMeaoa -Ten. 

8 stages -6 transistors and 
2 diodes 
Our latest completely portable tran- 
sistor radio covering meditan and long 
waves. Incorporates pre- tagged circuit 
board. Sin. heavy duty speaker. top 
grade transistor volume control. tuning 
condenser, wave change elide switch. 
sensitive gin. ferrite rod aerial. Push. 
pull output. Wonderful reception of 
B.B.C. Home and Light. 208 and 
many Continental stations. Handsome 

lea her -look pocket size case, only 0; x 3; a l;in, approx, with gilt 
p aber grille and supplied with hand and shoulder straps. 
Teti' cost of all £3.9.6 P. á P. Parts Price List and 
parts now only 3/6 easy build plans 2f- 

NEW ROAMER SIX 
NOW WITH PHILCO MICRO -ALLOT R.F. TRANSISTORS 

6 WAVEBAND ! ! 

8 stages -6 transistors and 
2 diodes 

Listen to stations half world swat with 
this 8 waveband portable. Tunable os 
Medium and Long naveo. Trawler Band 
and two Short Waves. Sensitive ferrite 
rod aerial and telescopic aerial for short 
waves. Top grade transistor, 3 -inch 
speaker. handsome owe with gilt fittings. 
Sise 7; x Si s l ;in. Carrying strap 
lit extra. * EXTRA BAND FOR EASIER TUNING OF LUX.. ETC. 

Total cost of all £3. 1 9.6 
P. & P. Parc Price Li,l and 

parts now only 3'6 easy bu .'d plans 21- 

EXCHANGE BARGAINS 
1 

HEADPHONES. $ill tone H.5.:to High Fidelity Headphones. Made by 
lamons American manufacturer. Approx. 150 ohms impedance for direct 
matching into most transistor ciruuts. BRAND NEW in original seated 
cartons. 151 -. P. a p. 1/8. Matching transformers for higher Impedance 

extra. 
THE SIG-GEN. A versatile Signal Injector. Something no constructor 
should he wit bout. The ingenious device generates an audible signal through 
the Audio and R.F. ranges. With variable output. Telescopic Probe. Po1'ket 
size .slim line case mea-.ures 4; s 3; t ;in. Complete set of parts with full 

tractions. 19/8, P. & p. 
QUICK CHECK TRANSISTOR BE9Tv Checks gain 

o 
Audio 

Transistors. Also checks and d d Ail parts ready to be 
assembled In attractive grey case with red grille, complete with Dial, Knobs, 
and 211n. Speaker. Simple assembly instructions free with set of puts. 
39/8. p. & p 'ale. 
1200mW TRANCISTOR AUDIO AMPLIPIEE. Designed to give high 
quality at low cost. This superb amplifier uses 4 translators Including a 

special power type operating from 12 -volt battery. Variable Input im- 
pedance. Matches directly into 25 -35 ohms loudspeaker. Special gain cosmi ci 

circuit can also reduce noise to minimum. All parta including translators, 
printed circuit board. etc. 42/8, p. & p. 2/8. Easy build plans tree with 

t of parts. 8 x 4 in. 35 ohm Speaker 18/8, p. & p. 1/8. 
CYLDON PERMEABILITY TUNERS. By famous manufacturer. Full N.W. 
coverage. Fitted coupling coil oscllator cold, ferrite slugs and slow motion 
timing with cursor etc. GIVE AWAY PRICE 101 -. P. & p. 1/8. Switched 

i 'pe 2,0 extra. 

s. TUNING CONDENSERS. Air spaced Ilse quality German manufacture 
with slow motion drive. 0.0008. With oscillator section. BRAND NEW 
Colo 8/8, p. & p. 1 /0. 

2. 

3. 

4. 

5. 

RADIO EXCHANGE CO. 
61, H IGH STREET, BEDFORD. Phone: 2367 

Callers side entrance 
So Shoe Shop 
Open 9 -5 p.m. 
Sots. 10 -17.30 p.m. 
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f,, 
NKÌNG TAPE? 

\OW,Brenell 
if you're thinking in terms of tape recording then the 
Brenell deck and complete recorders should be 
uppermost in your mind. The reliability, the ver- 
satility and the quality of manufacture are seldom 
equalled in other tape recorders (even in those 
costing much more). 

How many can equal or better 
this specification ? 

4 record /playback speeds If, 3f, 7f and 15 ips 
3 motors low 'wow and flutter' content double - 
gapped ferrite erase head to minimise erase noise 
narrow -gapped record /playback head to give extended 
frequency response pause control superimpose 
control 81' dia. reels fast rewind digital rev. 
counter. 

For details of the specially designed amplifier for use with 
the above deck and the range of mono and stereo recorders, 
write or telephone the sole manufacturers: 

BRENELL ENGINEERING CO. LTD. 
231/5 Liverpool Road, London, N.1 
Telephone: NORth 8271 (5 lines) 

November, 1965 

RETURN -OF- POST 
ON CASH OR C.O.D. ORDERS 

MARTIN AUDIO KITS 
Complete transistorised Hl -Fl Pre -Amplifier and Main Amplifier com- 
prising Unit 1, (Five way input selector). Unit 4 (Pre -Amp. with volume . 

bass and treble controls), Unit 7 10 watt. Main Amplifier, 15 ohm output). 
Unit A (Power Unit) and smart plastic Escutcheon. All units are assembled 
and tested and the constructor has only to lint the various units together. 
Furl instructions supplied. Cash Prise £15.8.0. Credit terms. Deposit 
£3.2.0 and 12 monthly payments of 21.3.0. Total Cr dit Price £16.18.0. 
Stereo and other Mono Units available. Pull list free on request. 

MARTIN FM TUNER KIT 
Transistorised FM Tuner Kit for ne with the above Martin Audio Kit and 
most other Amplifiers. Supplied ready assembled in unit form and tested. 
The wnstructor has only to link together and mount the units. Full 
instructions supplied. Cash Price £1217.6. Credit terras Deposit £2.11.6 
and 12 monthly payments of 18/4. Total Credit Price £14.3,6. 

LOUDSPEAKERS 

OOODMANS Axiom 201. 

Cash 
Price 

Credit Term. 
Monthly 

Deposit Payments Credit 

12' 15 watts. £1L 8.9 92, 5.9 12 of 17/4 212.13.9 
000DMANS Axiom 10. 

10' 10 watts. . 28.12.4 £112.4 6 of 60,- 97.12.4 
GOODMANS Axlette 8. 

8' 8 watts 2010.11 £1. 7.11 0 of 17/2 28.10.11 
WB HF1012. 

10' 10 watts ., 04.12.0 (Postage4 / -) 

LATEST TEST METERS 
All the latest models from current production. Illustrated list available. 

Cash Price Deposit 

Credit Terms 
12 montnly 
payments Total Credit 

AVO 8, Mk. 3 ,. £24. 0.0 £4.16.0 91.10. 0 £28. 8.0 
AVO Multiminor Mk. 4 99.10.0 21.18.0 14. 9 410.15.0 
Taylor Model 88B £24.10.0 04.18.0 21.16.10 £27. 0.0 
Taylor Model 127A .. 610.10.0 22. 8.0 18. 0 211.15.0 
TMS Model 500 98.19.8 21.18.9 14. 0 210. 4.8 
All Cash and COD orders are dealt with on day of receipt. Credit orders arc 
subject to only the minimum or delay. 

WATTS RADIO (Greer) LTD 
54 CHURCH STREET, WEYBRIDGE, SURREY 

Telephone: Weybrid.,e 47566 
Please note: Postal business only from this address 

NEW ENLARGED EDITION 
of the popular 

GUIDE TO 
AMATEUR 

RADIO 
An invaluable guide 
for those new to 
Amateur Radio. 
The book, which 
contains a wealth of 
interesting and help- 
ful information, is 
great assistance in 
obtaining a trans- 
mitting licence. 

Several new constructional projects have been 
added to this Eleventh Edition. The Guide has 
88 pages, well illustrated with photographs, 
circuit diagrams etc. 
Price 5/. (by post 5/6) and 80 cents post paid in U.S.A. and 
Canada. 

Further details of other R S G B publications, information 
about membership of the Society, including a free copy 
of the monthly R S G B BULLETIN, and the book itself 
may be obtained from the publishers: 

RADIO SOCIETY of GREAT BRITAIN 
Dept. PW, 28 Little Russell St, London, W.C.1. 
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The Amateur Bands -by David Gibson G3JDG 

HAT a month. A colossal mailbag from just 
about everywhere on all frequencies. The 
160 metre specialists are out in force and 

reports on all bands all modes have arrived from 
topband transatlantics to the v.h.f. n.f.d. which 
finished today. (I was on at 0300 hrs -no justice 
anywhere these days). A. Botley writes to say that 
ZB4 callsigns are illegal, certainly up till 29.7.65. 
Alan's just returned from Cyprus where he was 
active under ZC4GT. Congratulations to Alan 
Dailey (Leeds) who got his ticket, call to listen for 
on 160 and 80 is G3UMH. L.F. DX news from 
E. Rawlands (Liverpool) 9M20V (Malaya) on 
7Mc /s s.s.b. between 2130 -2300. ZL2BCG (New 
Zealand) has skeds with G's on 3800kc /s 0530- 
0600 hrs. If they can hear him perhaps you can. 
OX3JV on 7Mc /s most nights, his QTH 600 miles 
from the N. Pole and running 600W. 

One Hundred and Sixty 
It you've heard only G's on this band have 

another listen. Alan Baker (Welwyn) R107 +PR30 
60ft. long wire; times given for would -be topband 
DX hounds- GM3 -EGW 2235. HUN 2125, KDT 
2300, GW, 3NMZ 2200, 5B1 2330. OK- 
1KRL2300, 3BU2230, OL3 -ABD 2300, ABO 
0300, PAOPN 2315 and 0950, VOIFB 0330. WI BB 
0330. 

A very interesting letter from 1. Ross 
GM3TMK. Ian says that the 4U1- 4U61TU 
stations are on the band and have worked VOI FB 
in Newfoundland. Also on is KILMO. VE3DM, 
and of course. W1BB. He says "Stew's" new an- 
tenna is a " big un ". Inverted V 265ft. high at the 
apex. (Wonder what he uses on 28Mc /s ?) 3TMK 
has worked WI BB. the Scilly Isles expedition, and 
VOIFBB, the latter on 18 occasions since last 
November. Ian's antenna is 260ft. long and 39ft. 
high and he's about 60 miles s.s.w. of John O' 
Groats. Robert Nelson (Nr. Blackpool) B34. 60ft. 
longwire, says he hears many mobiles up there. 
From further afield on phone GM3RYO, and 
GW3 -HUM 'M, MDK, NNF, TFN 

Eighty and Forty 
Fared better this month and just shows what's 

about if you are prepared to search for it as 
opposed to 20 where " it " finds you. 

E. Rawlands (Liverpool) 52 set 71 ft. longwire, 
says " Good for W / VE after 2300 hrs ". his best 
on s.s.b. KINAC, K4LDR /M, VE1 -MA, WH. 
VOI EL, W41NL, while on 40 the same set up 
raised MP4BAA, OX3JV, PY7AOT, YV5BPJ. at 
58 too. ZS1JA, ZSIKJ, 4XIDK, 5A2TR. 
G. Watson (Sheffield) reports hearing over 200 G. 
GC. GI. GW stations on 80 since April. with only 
{in. bandspread on his transistor portable, while 
Chris Woodrow (Norwich) tells of almost a world- 
wide net on 7015kc /s with GW3AX and many 
DJ's, DL's, ON's, OH's and a Zs. Chris also logged 
a fine signal from VK2KM and 4XIDK. P. 
Edwards (Birmingham), Hammerlund comet, pre - 
selector, 33ft. longwire, started quietly on 80 with 
DLIFI, F2WS, GD3RFK, and SM5ABO when 

who should come in but EA9AZ, KIGXUiP /7, 
W9JLH, YV5BPJ, ZP5 -KT, OG. 

Expensive gear isn't necessary for DX. A three 
valve t.r.f., 132ft. longwire, and Steve Wilson (Nr. 
Wakefield) between the headphones August 1st - 
4th. CP5EZ, CX3JV, KOBAT, K4NET, K7PDZ, 
OA4SE, OY7X, (Faroes), PY5UL, TF2BR, 
VE3BLU, WA-1N0.1, 2SHK, 4PUB, SFFO, W5 
-MCO, JXC. XEIDD, YV5 -BK, CET, ZP5CF 
all c.w. on 40, Vy fb OM. 

" 40 opens up around 0030 hrs ", so states 
M. Jolley (Stafford). 19 Set, 66ft. longwire, 
numbers are standard r.s.t. to show just how 
they're coming in. HRIFD .569, KILPL 579, 
K3JJG 579, PYICJL 569, VE3FTM 449. VK8KA 
559, VOIHS 569, VP6AK 559, 4X4NVE 449, 
4X5VB (Israel ?), 5X5UD 569. R. Hall (Worksop). 
SX28, PR30, 80ft. of 14s.w,g. HK-4EB, 41X, 7X1, 
LU3BLK, VE -2NI, 7AC, WASKAJ. 

Royal Twenty 
Yes royal, because it's hard not to hear the 

distant ones. Almost misery to try local working 
because the Europeans are blotted out by the DX. 
Well, not quite, but take Bob Garvey with his 
trusty S640 and 90ft. longwire, the result is 
CN8BW, CO2JB, CP5EZ, CR3AD (Portuguese 
Guinea), CR -4BC, 6CH, FG7XS, FM7WP, 
HK3RQ. HPIPV, K5AEU, KG4AN, KH6DQ, 
KZ -SAY, SBC, LU4AA, LXIAN, OH2AM/ 
OHO, TF3EA, UB5ARTEK, VE3AR, VK6WT, 
VP3AC, VS9OG, VU2CO, WASIZT, W6CYV, 
YAOH (Gus Browning), ZB2AM, ZC4TX. ZSSUP, 
7X2AP, 9J2W, 9M2BM, 9M4ML. B. Wilde 
(Wirral) 52 Set, ground plane CTINL, EP2TF, 
HZIAB, K2CAP, PY7ABW, VE2BL, VK6XXX. 
W2MM. 4X4HJ, 5AITK, 7Q7PBD, 7X2MD, 
9M4MX. 

Stephen Beal (N.101 t.r.f. 66ft. indoor antenna as 
per P.W.. May 1964. H139. K -1. 2, MP4, W -2, 3, 
4. 6. YA4, 4U1. Martin Davies (Alnwick) 52 Set. 
dipole. all a.m. or s.s.b. HC, HK. HV. JA, KA3, 
LU. OHO, OX4, PJ2, PZ1, VE3 /P. VK9, VOI, 
VP2, VP7. W5, XEI. YV1, 3A8, 5R4. 9Q5. Jim 
Dunnett (Royston) Racal RA17, 60ft. longwire, 
c.w. -0O2, CP5, CR6, KH6, KL7. KP4. KZ5, 
MP4, PJ3. SL6, UH8, VS9, 6Y5 /P. 7X3, 9M4, 
9M6, 905: s.s b. -EA6. EPZ, F07. 1-1139 /P. KZO. 
KZ5. 9H3. 9Q5. 1. Black (Gillingham) HE30, 
window frame (1 wondered how long it would be). 
CN8, EL8, ET3. FG7 ( Guadaloupe), FM7 (Mar- 
tinique) HSI (Thailand), KA6, KG4, LA8 (Jan 
Mayen Is.), PP and 2. VP2, VS6. ZB2, 4X4, 5A4, 
57.4. 6Y5. 7Q7. 7X2. 9M2, 9M4. 9Q5. 

Fifteen and Ten 
Poor old 15, so popular a few months back, 

isn't getting much attention these days. Exceptions 
to the rule -G. Wood (Grimsby) AR88D, PR30, 
2 -ele. beam or quad, all phone-CE3QB, CR- 
5SP. 6EP, 7FM, EA3HL, EL8D, HB9FU, 
HCIDM, ITIDJ. KV4CX, KZ5AY, OA5C, 

-continued on page 618 
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by R. F. Farley, G3SSJ 

A Thumbnail History of Radio 
PART 2: FROM SPUTTERING SPARK TO SPOKEN WORD 

IN 1901 the Marconi Company began installing 
spark stations in ships. The detector was still 
the coherer but many experiments were being 

made to improve its -efficiency. Particularly 
notable were those of Chunder Bose, of Calcutta, 
who found that potassium would decohere without 
tapping. Unfortunately the potassium proved 
vulnerable to oxidisation and had to be used in a 
vacuum or under paraffin oil. 

During the same year P. Castelli, of the Italian 
Navy, invented a greatly improved detector of the 
coherer type. It consisted of a glass tube contain- 
ing a globule of mercury between two electrodes 
of polished copper. The spacing between the 
electrodes could be adjusted by. a micrometer 
screw. This coherer decohered automatically in 
the absence of signals and this eliminated the 
cumbersome tapping mechanism. 

Trans-Atlantic Tests of 1901 

For the transatlantic tests of 1901 between 
Poldhu and Newfoundland a power of 20kW was 
used. Dr. Ambrose Fleming (later Sir Ambrose 
Fleming) was in charge of engineering design. 
Fleming is perhaps best known for the invention 
of the thermionic diode but he was without 
question one of the first great wireless engineers. 

The transmitter at Poldhu was an a.c: operated 
set, using an alternator in conjunction with a 
transformer to power the spark. It is claimed that 
this was the first time that this method was used 
but De Forrest also used it in America during the 
same year and American historians claim that he 
was the first to use a.c.. power. 

The great advantage of this method was that 
the troublesome primary circuit interrupter of the 
d.c: powered spark coil was eliminated. The 
Poidhu transmitting aerial consisted of a large 
inverted cone, 200ft high, supported between four 
towers. The receiver in Newfoundland consisted 
of a Castelli mercury detector used in conjunction 
with a telephone receiver, together with an aerial 
tuning inductance and an aerial and earth system. 
The aerial was carried aloft by a kite à la Loomis. 
Tuning had been introduced by Sir Oliver Lodge 
in the 1890's and was now becoming universally 
adopted. . 

Although the world was astounded by the 
results of these tests they were only of experi- 
mental value, the received message consisting of 
the single letter "S" in Morse code, i.e. three 
dots. Even these were hardly distinguishable from 
the high background of static; in fact some 
sceptics suggested that Marconi and his assistant, 
Kemp, bad imagined they heard it. Marconi's 

prestige was, however, high and among those who 
believed his claim was the inventor, Edison. 

Shortly after these tests signals were picked up 
on the American liner " Philadelphia " from a 
source 2,000 miles away. The world was awaken- 
ing to the possibility of world -wide wireless 
communication, but it was not until the develop- 
ment of continuous wave transmission that reliable 
transatlantic communication was realised. 

Spark Stations Open 

The next few years were to witness the opening 
of a number of high -powered long- distance spark 
stations. Notable among these were the German 
stations at Nauen and Nordeich. The French 
station on the Eiffel Tower was transmitting 
regular time signals and was heard throughout 
Europe. 

Perhaps the most famous of the great spark 
stations was that built by the Marconi Company at 
Clifden in Ireland, although the site is now better 
known as the place where Alcock and Brown 
crash -landed in 1919. Clifden was powered by a 
15,000V bank of accumulators which were kept 
charged by three generators connected in series 
and powered by a steam engine. The cells were 
used to charge a huge condenser through series 
resistor. The condenser discrharged through a 
rotary spark gap via the primary winding of the 
aerial transformer or " jigger " as it was then 
called. The power drawn from the cells was 
300kW and the sparking rate was 500 per second. 

"An Exciting Rescue at Sea" 

In 1908 the newspapers carried accounts of an 
exciting rescue at sea in which wireless had played 
an important part. On a foggy January night the 
steamship "Florida" collided with the "Republic ". 
The " Republic's " hull was badly damaged and 
she began to sink. Her Marconi operator was an 
Englishman, John R. Binns. He began calling 
CQD, which was then the distress call. The ship's 
lighting system had failed but fortunately the 
transmitter continued to operate (probably from 
batteries). 

The call was received by a -station in Massa- 
chusetts, the land operator there then notified 
several other ships in the area and all aboard were 
rescued. When Binns landed he was astonished 
to find the dockside crowded with cheering people; 
he had become a hero overnight. 

It is almost certain that the CQD of Binns-was 

-continued on pogo 617 
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61.13OD6/- QP21 6/- YL'33A 4/- 
Brand new individually 6I,41 4/- QP25 6/- VI"19 6/- 

NV 22 9/- QP230 6/- 1X3218 4/- 

IUl 4/- 
5.11311 5/- 
5A1740 6/- 

6214 6/- 91)6 3 6 57 6,- 6065 6/- 
6232 41- 1256 2 6 6 - , 6080 29,- 
6233 S/- 11.17 6,-6.- 7/98 1 9 

30/- checked and guaranteed Er9C 42/- 
Q8150'15 

10/- 
t'10122 6/- 
Vä8124 5/- 

55251M86/- 
51325451 40/. 

6080 2/6 
051661 1/6 

12A.1í6 11:. -, ':8 
12ÁT7 4/-70 6,- 

7475 2.- 
8013A 26 - 

KT32 8/- Q895130 6/8 6/- 5B2359185/- 6J4WA 10/- 12.407 6/- "' 6N 8020 9 - 

VALVES ET33C 01- 
2'144 6/9 

Q81202 IV- 
QV04/7 6/8 

tV118 8/- 
W119 -8/- 

62404 9/. 
571 -/- 

8.11 0/- 
OFbG 2/- 

15.%7 0/- 
12ÁY7 10 /- 

78 61- 
80 5/6 ' 

8001 4 
9002 1 4 

KT63 4/- 03 8/- X66 7/6 6040 4/6 626 3/6 128A6 6/- 81 91- 9008 4l- 
AC/HL 416 D1,94 b/9 81'i<0 b/- £T80 12/6 804/1260 X118 8/- 6V4G 8/- 6J6W 0/- 123E6 7/- 82 6/- 6004 2,6 
A('P4 81- 131,96 6/- 12.281 e/- KT67 16/- 00/- 1145 8/- 5240 8)0 017G 6/- 122H7 71- 84 61- 0000 2/4 
ACOPEN 6/- DLB10 SI. 2984 416 2476 8/6 11£72 6/- Y63 6l- 6Y8G 4/- 8J72 8/- 1508 $1- 85AS 0/- 
AL60 5/- 012319 15/- 2286 8/8 11T88 901- OLSOP 15/- Y66 4r 6YSC.T 6/- 6260T 6/6 1226 21- 210VPT 
AR8 5/- 280F 28/- EF89 S/9 KTW81 4/6 OLIO 12/6 Y66 8/- 5Y3W0TB 61170 8/- 12J50T 2/6 7-pie 2/6 O.R. Tubes 
ARP3 SI- 88800 12/- EP91 2/6 KTW68 2/- 8P2 8/8 YF 1/- 9/- 627GT 4/9 12J7GT 6/6 890PA 7/- 041598 

R P12 4/S E90CC 10/- EF92 2/- 0T241 01- sP41 1/0 28000 10/- 6140 6/6 6280 0/- 1207ßT 2/. 220TH 4/- (0911 66/- 
ARP7.4 8/8 E1149 2/6 2295 6/- KTZ63 9/- 67,61 1/4 280111 10/- 52407 8/- 61180T 8/9 1229111 19/- 226DU 9.'- E4604/B/10 
ARP34 4/- 21206 601- EF1S3 8/- 88100 01- 82210 3/6 IA3 8/- 6526 4/- OKBM 0/8 12Q7GT 2/8 3076 6/6 66,- 
ARTP1 8/- 21415 80/- 21'184 e/- 668142 12/- 81'4280 /40 IA50T 6/- 6AC7 2/- 6L50 el- 128.7 7/- 8100 86/- VCB97 68 - 
ATPf 8/8 E1524 12/0 EHT1 300/- 28161 7/- 12/6 1222 80/- 0.666 2/6 01.60 6/- 12807 4/- 5508 4/- vC21a820/- 
ATP7 6/4 EA50 1/- E1.32 3/0 11H4 5/- 81.121505 1000T 6/- 6AG7 f/- 61,60.6 7/6 12807 1í- 3672. 7/- VO8188A 
A1 T7 66/- 2173 7/- 10/- MHLD810/- 10I- 1D90T 8/- RA116 10/- 8L82 11/- 12827 5/- 8684 6/- M! 86B 16/- EABC80 61- ELM 6 - 1270 7/0 0AJ7 8/. 61/70 4/. 12627 6/- 3938 JAI- vO>Z1S9 
BD78 40/- 0A91 8/6 ELIO 17 0 N79 16/- TP'22 6//- 1162 9/- 6A£41 6/- 6134 4/0 128270Ta1- 446.6. 0/. 
81.83 10/- 2A242 8/- EL41 7/- NE17 -/- TP25 16/- 10R0T 6/. 6AK7 0/. 6L020 5/9 128NTOT 708A 66/- VC6617B 
B81 IN- 21334 1/8 E142 8/- 0138 7/- TT11 61- IL4 2/0 0AL5 8/. 627 O/- 705A 19/- 
1385 89/- 2B91 3/- 21.60 81- 008 6/- TT15 86/- 11LA0 e/- 6AL6W 7 - 67670 6/9 12827 6/, 7168 00/- VC8617C 
8984 S7/9 
62134 16/- 

EEC28 0/- 
28041 7/- 

E1.81 81- 
EL83 6/3 

OW 6/- 
024A 61- 

TTR31 45/- 
T'L0520 4/- 

11..C6 7/- 
11.114 4/- 

6A665 2/6 
HAM 4/- 

6Q70 0/- 
6R7 67/0 

12Y4 2/. 
12Lî 7/. 724A 11555gÌ- 

40/- 
3BP1 80r- 

5119 26/- EBC81 6/- 81.84 6/- PCC64 6/- T220 18!- IN2IB 4/. RAQS 7/. O8A7 /- 1502 0/- 
803 

3937 46, 
6T85 4S/- EBF80 6/- 21.85 8/- PLCAS 7/- U8t a0/- 1:143 4/- OAQbW 9/. 66A7GT 0/0 19E2 15/- 226/0 8201 40;- 
tam 160/- EBF9S 1/8 01.91 4/9 PC089 10/- 1712/4 8/- 1N7n 4/- 0.88 4/- 88K70T 4/- 1908 10 /- 607 8/. 5601 S0/- 
8 r83 66!- 135989 6/9 EL95 S/- PCFRO 6/6 Dl" 5/- 104 5/. RA86W 9/- 6807 7/- 19116 9/- ¡. 5FP7A 1,- 
CC3L 8/- BC62 4!- 81,169 M- PG282 6/8 018 0/- 126 8/6 OA87G 20I- 66C70T 6/- 1907 6/- 811 7/0 
01.33 91- 2C68 18/8 EMO 0/- PC984 0/- 025 11/- 184 6/- OAT!! 8/6 RBFGT 5/6 1921 0/- 816 60/- 
CV71 8/- EC70 4/- 21181 7/0 POL81 9/- 6727 8/- 186 4/4 6606 71- 68117 2/- 19141 9/- 816 IC- Photo 
CV77 6/- EC90 8/- 2284 4/8 POL82 0/- 1752 4/6 1T4 2/- 6AX4 8/- 8817 6/- 20P4 1/- 829A 10!- 
CV102 1/- 2091 8/- 2285 9/- PCL8S 8/8 UAB080 6/6 2AS 6/- 0B7 0/- 68J70T 6/6 2188 9/- 6298 10 /- 0819 22 0 
04102 4/- BCC81 4/- EN31 10/- PCL84 7/- UBC41 0/- 230 6/- 8880 8/0 88270 0/6 26L8GT 8/- 860E 41- 981. 551- 
CV4004 7/- 20082 5/- 280 74 40/- PCL85 6/6 UBF90 6/6 21326 3/. 611A6 4/- 6827 4/6 251'6 O/- 682A 46/- 6097 86111. 

CV4014 7/- 20083 Ili- 280208 0/- PCL88 9/- 113989 6/6 2026 7/- 611A7 5/- 68I.70T 5/6 25740 6/0 832 16;- Special 
CY4016 6/- 20084 S/8 EY51 516 PEN25 4/6 U8L21 11/- 2026A 3/- 68E6 9/8 68767 6/0 2525 -/6 938A 212 Valves 
C V 4026 10/- 2CC85 6/6 EY86 6/6 PE1446 8/- UCC05 6/8 203a 2/6 61337 7/- 08Q70T 8/. 28Z60T 8/6 848 6/- ACTO Il 
('V4046 401- 20088 9/- EY91 PE19200A0/- U0H42 0/0 2043 12/6 6BQ7A 8/- 0887 2/- 25117 0/- 868A 14/- £301 M 
CV4049 0/- 20091 4/- E240 6/- P1,36 7/0 110581 0/- 2045 8810 6527 9/. 8U40T 9/11 884 1e/- KENIA 
ÚYß1 

1/6 
100982 7/- 
20542 e/- 

11241 6/6 
EZ80 5/6 

PL88 10/- 
21.81 7/- 

UCL82 6/- 
UCL83 10/- 

2046 SO/- 
2051 12/- 

68276 9/. 
604 2/- 

6V60 6- 
()VOGT 7/8 

80016 9/0 
3026 8/6 96Ó 8 4910.0 

11124 26/- 
041 
D61 OÌ- 

E0E81 SI- 
ECHOS 7/6 

2281 8/4 
F/6067 6/- 

PL82 6/- 
21.83 6/- 

UF41 , 7/. 
UF89 O/- 

2D21 8/- 
2X2 8/- 

8060 2/6 
OC6GT 8/- 

6VOM 8/- 
814 8/0 

30E11 10/4 
3oP19 12/- 868 6/- 

958.4 

2722 62.10 

BOLSO 61- F/6061 5/- P1.84 11/6 U141 0/- 3A4 4/- 006 4/. 6250 6/- 30PL1 8/- 4/- 417A 90/- 
DÄ30 1$Ì8 E0182 7/0 2/6063 4/- PM24A 6/- 17L84 6/8 SA 108A 20/- 006G 8/- 625GT 8/9 35160T 7/- 1612 6/- 63/92/& 
DAF96 01- ECL88 10/- FW4/6004/4 PT16 10/- U115 7/- 3A/462 86/- 6080 8/- BYBG 8/- 85T 17/6 1610 0/- 087.10.0 
DD41 4/. ECL86 10/- FW 4/800816 PT2511 7/8 1.3119 8/8 SA1167/M OCHO 4/6 6-801B 1/- 3bW4 1619 6/- 714ÁY 9l 
DET5 6/- EF36 8/4 01/2360 9/- PT26M 7/6 UY21 7/0 26/- 0021 60/- 6Z4 6/- 3613 S/- 1825 6/- 725A 101. 
DET20 2/- EF37 7/- 01/871219/- PX4 14/- UT05 6/- 387 6/- 601,6 9/- 7107 7/0 85Z40T 8/- 1826 9/- 726A 19!- 
DET25 18/- EF40 8/. 050,20 6/- P125 9/- V1120 4/- 3324 6/- OD6 b/- 706 10/- 36Z50T 0/- 1629 4/6 
DF78 8/- 2250 2/8 G180/2M15/- PTSB 8/6 41507 6/- 3B28 16/- 625 0/- 7CO 7/- 87 4/- 2061 6/- 
DF91 6/- 2922 6I- 13114 46/- PY80 6/0 V1924 90/- 3136 4/- e76G BIS 707 6/- 40430 11/6 
0292 2/- G232 10/- PY81 6/6 VMP45 12/- 3229 50/. e950T 6/9 7117 7/8 4114P 4i- 4003 81- 0044 6.- 
OF96 ß/- 2955 6/- GZ2 10/- PY82 6/- t'P23 3/- 3Q4 e/- AFRO 4/- 7Q7 /- 44A/160N 43130 S0/- 0045 7, 
DK92 6/0 2871 7/6 HR3 7/- PY83 8/- V P133 91- 3050T 71- 6F7 6/- 7Y7 6/- 

eeS- 
6704 9/- 

DIM 6/0 2,972 6/- HK54 22/6 PY800 6/6 VR99 8/- 384 4/. 6980 6/6 724 46 21680 6726 8/- 0072 - 
DL9'2 61- 2973 6/- HL2E 210 221.86 9/- 411306/306/ - 2V4 5/9 6912 4/6 8D2 6/6 601fßGT /- 6060 6/- 0061 71. 
DL93 e/- E974 4/- HL23 PM-76 1/- 76R150,306 /- 4027 8S /- 6213 6/- 902 8/- 63A /6 0064 7/- 04782. 10 /- 

MANS OTHERS IN STOOK 'w8.& OaMode Rey Tuba and Spv!W Valves. All U.K. orden below 11, P. 6 P. 1/-: Il. 2/ -: over 43. P. a 2. vea 
C.O.D. 2/6 extra. Overseas Postage extra at cost. 

PANEL METERS (round) MARCONI COMMUNICATION 
RECEIVERS CR. ISO. Frequency 
coverage 2 -60 Mc /s in 5 bands. Two Ifs 
1st 1,600 kc/s, 2nd 463 kcrs. Image signal 
protecting over 40 dB up to 30 Iles and 
20 -40 dB from 3040 Mc /s. Self -checking 
calibration (built -in a,ibrator/ Stabi'fsa- 
lion of supply and temperature com- 
pensation Electrical and mechanical 
indicator Sandpass from 100 cis to IO kc /s 
bandsprea0. Metering and visual tuning 
in S stages. Acoustic filter associated with 
100 c /s. Bandeau position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, £39. Mains 
P.S.U. by P.C. Radio £4.10.0 Carriage 30,- 
CR.150 /2. Frequency coverage 1.5 -22 Mc /s 
in 4 bands, all other features as in CR.150. 
Price £31. Carriage 30 / , 
P.C. RADIO'S mains P.S.U. for above, 
90 /. 
H.R.O. SENIOR TABLE MODEL in 
excellent, fully checked and tested con- 
dition together with set of 9 general 
coverage coils and mains P.S.U. £28. 
Carriage and Packing 30, -. 
ORIGINAL MAINS POWER 
SUPPLY UNIT FOR N.R.O. RE- 
CEIVER, 260/115v. Brand New 65, -. 
P. á P. 5/ -. 

VERY HIGH CLASS COMMUNI- 
CATION RECEIVER TYPE BRT 
402E. 150 kc /s -385 kc /s., 510 kc /s -30 me /s. 
Fully tested £50. Carriage 301, 
EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 1,000(1, 1006) 
to 200.00063. With test leads. leather 
carrying case. Tested 84.19.6. P. & P. 316. 

500m V 
500mA 
500 microamp 
0-500 microamp 
0-500 mlcroamp 
0-1 mA" 
25-0-25 mA 
150-0-1500 mA 
0-500 mV 
0-5 V 
0-15 V 
0-50 V 
0-150 V 
0-10 kV 
"PrOlection type. 

3-" 
2" 
2' 

2" 
2- 
3 

2" ir 2y, 

DC 
DC 
DC 
AC 
D.C. 
D.C. 
D.C. 
D.C. 
D.C. 
A.C. 
A.C. 
D.C. 
A.C. 
D.0 

35,- 
22/6 
19,- 
35/- 
22'6 
19'6 
45,- 
29,- 
32/6 
22/6 
17/6 
28' 
24,- 
63,- 

2 KW ULTRASONIC GENERATOR 
i.ogether with power supply unit for 
200-250v. A.C. Complete two chassis with 
interconnecting. cables. Frequency 37 to 
43 kc /s adjusted by fine control. Peak 
output 2kw, average output 500w. Com 
pletely new with valves and manual £65 
Carriage paid U.K. 
VAR1OMETER for No. 19 set, 17,6 
P. & P 3, -. 
AR88D RECEIVERS. Fully recondition 
ed. £55, rebuilt models £85. Carriag 
paid U.K. 

P.C. RADIO LTD 
170 GOLDHAWK ROAD W.I2. 

Shepherd's Bush 4946 

Open 9 -9.30 p.m. Thursday 9 -1 p.m. 

THERMAL PLUS MECHANICAL 
CIRCUIT BREAKER FOR A.C. f. D.C. 
Current I amp. Protects against shorn 
(instantaneous cut -out at approximately 
8 amps) and against overloads 1.8 amp 
30 seconds, 2.1 amp IS seconds, 2.5 snip 
8 seconds. Delayed cut-oft may be ad- 
used co differen. currents and unies. 
Separate air of contacts to indicating 
device. Dimensions 33 a I; e î1s in. 
Price 12/6. P. & P. 206. 
WELL PROVEN RELIABLE COM- 
MUNICATION RECEIVER P.C.R. 
(Made by Pye). 120 kc /s -350 kc /s. 
525 kc,'s -1600 OC /s. 6 Mc ís-22 Mc /s. 
Overall sensitivity 1 -2µV. S /Noise ratio 
10 db at 6µV. Circuit incorporates an 
RF stage wo I.F. stages, tone control. 
A.V.C. antenna trimmer. 6V6 output. 
Set in as new condition together with 
headphones built in speaker, enough 
chassis space to build in internal power 
supply. 18.15.0. Carriage 151- - 
A.R. 88D INSTRUCTION MAN- 
UALS, 20, -. P. & P. 2'6. 
TELEPHONE HANDSET. Standard 
G.P.O. type, new 12' -. P. á P. 20 -, 
WIRELESS SET No. S2 (CANADIAN) 
Complete station :onsisting of Trans- 
mitter. Receiver, supply unit for 12 v. 
All contained in special carrier. 1.75 -16 
me /s in 3 bands. 813 as output wive. 
45 -75 w. phone and MCW. 70.100 watt 
CW. M.O. or crystal. Receiver includes 
crystal cellibrator. Tx can be exactly 
tuned to Rx frequency. Noise limiter 
Sidetone. Loudspeaker or. receiver with 
on/of switch. All brand new with acces- 
sories. Export. Price on application. 
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STOP PRESS NEWS! 

A FABULOUS OFFER 
FROM GRAMDECK! 

1 

2 

The famous Gram deck, complete 
with accessories and the Gramdeck 
Transistorised Pre -amplifier/ 
Control Unit, delivered to your home 

FOR ONLY £6.10.0. 
The famous high- quality, moving - 
coil Lustraphone microphone 

(value £3.7.6.) 

FREE WITH EVERY ORDER 
* Uses standard 

tapes. * Plays at 71' per 
sec- or three 
other speeds. * Records direct 
from radio or 
microphone. * Erase and fast 
rewind. 

The Gramdeck will turn any record 
player, radiogram or hi -fi system 
into a first -class tape recorder. And 
it's as easy as putting on a record. 
Brilliantly designed, beautifully en- 
gineered, the Gramdeck's perform- 
ance will astonish you, giving you a 
quality of reproduction determined 
only by your existing equipment. 

Gramdeck is a 'must' for the man who likes to experiment - 
for anyone who wants full recording and playback facilities 
at a fraction of the normal cost. And it's now offered to you at a 
sensationally low price -together with a FREE high -quality 
moving -coil microphone (List price £3.7.6.). Limited numbers 
available -cash orders only. Send only £6.10.0. and the outfit, 
together with your free Lustraphone microphone, will be sent 
direct to your home. Money gladly refunded if you are not 
delighted. 

Rush your order now to .. . 

GRAI4DECK 
ANDREW MERRYFIELD LTD. 

(Dept. PA /822) 29 Wrights Lane, London W.8. 

November, 1965 

FOR VALVES - SEMI CONDUCTORS - METAL RECTIFIERS 

NEW 1965/6 CATALOGUE \ NOW AVAILABLE 

%Ql 56 PAGES SEND 1/. in stamps 
FOR YOUR COPY 

SEMI CONDUCTORS 
ACI54 516 MATI20 7'9 0A202 4'- 0071 4/3 
AC155 4'- MAT121 816 OAZ203 7'6 0072 516 
AC156 S'6 NKT404 OAZ204 7'6 0075 5'6 
ACI57 7'- (0C35) 101- OAZ207 716 OC81 516 
ADTI40 151- OAS 6'- OAZ208 5'6 0083 4'- 
ASY28 618 OAIO 616 0C42 61. OC139 81- 
13T 00 7'6 0A70 21- 0C43 91- OC170 6'- 
87114 51- 0A79 21- 0C44 5'- 0C170 6'- 
MAT I00 719 OASI 21- 0C45 51_ 0C200 716 
MATIOI 8/6 0A200 3'6 OC70 416 OCP71 25'- 

VALVES 
DK96 8'6 EF80 519 PCL83 10'- 
D996 713 EF86 8'- PL8I 8'6 
DAF96 716 EY5I 81. U25 I0'- 
DL96 8'- EY86 8/6 U26 12'6 
ECC8I Sr. PCC84 7'9 UCL82 916 
ECC82 516 PCF80 719 UCL83 1116 
ECC83 61. PCL82 9'3 

ALPHA RADIO SUPPLY CO. 

103 LEEDS TERRACE, WINTOUN ST, 

LEEDS 7. 

EX- RENTAL TELEVISIONS 
14 in. 17 in. ÿ .,:.. 

¡,? 

£7.10.0 L 1 1.10.0 
12 months 3 star Guarantee * Tube * Valves * Components 

Coloured FREE LIST 
Channels for all areas 
Demonstrations daily 

from our 
large selection 

Personal collection or 
Insured Carr., 

14ín. 20' -; 17ín. 30t- 

ONE YEAR GUARANTEED 
100% REGUNNED 
Add 10'- or old tube. 21 In. 
All 110" -99'6 t - -- 
301- refundable on 171ií, 
OLD TUBE. Carr. _- 
1016. 15,14 
14in., Slimline 17 and __._ 

19 inch. 
Export Postage 301- 12 in. 

TUBES 
i` 

99/6 
- Sv^ 
79/6 '._' 

s. \ 
559/6 

EX- MAINTENANCE TESTED TUBES 
I7in. -351- Most makes and types available. 14in. -151. 

Guaranteed good picture. Carriage 51- extra. 

TELEPHONE 
HANDSET 

lair 
pair 

G.P.O. pattern, House to 
Workshop, Garage, 

Works 
small 

etc. works any 
.mall hallerv. P. .¢ P. 46 

VALVES El per 100. Assorted T.V. and Radio. 
u.pdo e n - ental dismantled receivers. Post 

4/6. Send tor lint. 

CONDENSERS 10/- per 100. New Assorted 
Eleetrolytìcn and Ph's. P. A P. 2/6. 

RESISTORS 5/- per 100. New. Mostly High 
Stabs. Assorted. P. de P. Y /.. Overseas ti /i. 
SPEAKERS 7/9. 6in., 8in.. 7 s 4ín., 8 z 3nr 
}:'c- miel..alcage. P. A Y. 2,33 C cernea. 4/ .. 

Phone &CO.(LONDON)LTD. 
ILFord 621/3 Romford Road, Manor Park, E.I2 

6001/2/3 Liverpool St. -Manor Pk. -10 mins. 

Stamp 
For Free 

List 
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Thumbnail History of Radio 
-continued from page 614 

not heard directly by the ships in the vicinity due 
to skip effects. Heaviside had already published 
his theory about the reflecting layers above the 
earth but it was treated with scepticism. In 1912 
the theory was expanded by Dr. Eccles, of the 
Marconi Company, and this time caused a storm 
of controversy. 

The value of wireless was probably emphasised 
most strongly by the part it played in the 
" Titanic" disaster of 1912. There followed a 
sharp increase in the number of licensed stations 
and it became necessary to establish the first 
International Radio Telegraphic Conference. As 
a result it became international law that all vessels 
of a certain size should carry wireless installations 
and trained operators. 

Meanwhile much had been dyne to improve the 
efficiency of the spark transmitters. Ionisation 
was a frequent source of trouble with the early 
spark gaps. When this occurred damped oscilla- 
tions from the primary circuit of the spark coil 
were fed into the aerial circuit. 

The contacts of the primary interrupter also 
tended to become pitted so that the general tone 
(which in any case was low pitched) was wavery. 
This was overcome by the introduction of the 
synchronous rotary gap in which a number of 
interrupter and discharger electrodes were evenly 
spaced circumferentially on two insulating discs. 
These were rotated on a common shaft. 

In marine installations the equipment was 
required to operate from the ship's d.c. main 
supply. A.C. power for the spark was usually 
derived from a motor generator set used in 
conjunction with .a transformer having a syn- 
chronous gap mounted on the generator shaft. 
An input frequency of 500c /s would give a steady 
sparking rate of lkc /s which was easily identified 
through the high static on marine frequencies. 

Marconi's Chief Competitors 
The German Telefunken Company were 

Marconi's chief competitors and produced the 
ultimate in spark transmitters. A German 
physicist, Max Wien, invented the quenched spark 
gap, which was highly efficient because of its 
superb heat dissipation. 

In 1906 Colonel Donwoody invented the 
carborundum crystal detector. Other crystal 
detectors soon followed and were commercially 
produced. The Fleming diode was patented in 
1904 but was little used. 

The Marconi magnetic detector was very 
popular in ship installations on account of its 
reliability, although its efficiency was lower than 
that of the crystal detector. It consisted of an 
endless band of soft iron wire which passed 
through a coil carrying the received current. A 
secondary coil was wound over the primary coil 
and connected to a pair of telephone receivers. 

A magnetic field was provided by two powerful 
horseshoe magnets and the iron band was kept 
moving by an arrangement of two wooden pulleys 
and a clockwork motor which the operator had to 
rewind every half -hour or so. Due to hysteresis 
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effects in the iron wire a rectifying action took 
place. 

It was first devised by Rutherford in 1895 but 
the popular version was greatly improved and 
patented by Marconi in 1903. It was finally 
ousted by the thermionic valve during the First 
World War. 

Experimental work with wireless telephony had 
been going on since the turn of the century. The 
spark transmitters generated damped waves at a 
recurrence frequency of about lkc /s at the most 
and were, of course, useless as carriers for speech 
frequencies, having a spectrum of from 300 to 
3,000c/s. 

A Danish engineer. Valdemar Poulsen, developed 
a d.c. arc for use as a continuous wave generator. 
It was with this device that R. A. Fessenden 
transmitted speech over a distance of one mile in 

1902. 

Musical Headphones 

On Christmas Eve. 1906, marine operators were 
astonished to hear music in their headphones. It 
was followed by a short speech inviting everyone 
to write to R. A. Fessenden at Brank Rock, Mass., 
several hundred miles away from many of his 
listeners. Again Fessenden was using a d.c. arc 
to excite the aerial circuit. Modulation was by a 
carbon button directly connected to the aerial 
circuit. By this time most detectors consisted of 
rectifiers of one form or another which, unlike the 
coherer, would demodulate. 

In 1907. in America, De Forrest added a third 
electrode, now known as the grid, to the Fleming 
diode and soon discovered that it would amplify 
besides detecting. At first De Forrest believed 
that his valve (or " audion", as it was called) 
amplified by controlling ionisation caused by 
wireless waves within the bulb and it was several 
years before its action was understood. 

Meanwhile a fierce battle developed between 
the Marconi Company and De Forrest over patent 
rights, since the Marconi Company held the 
patents of the Fleming diode. The final outcome 
was that neither could use the " triode" without 
the consent of the other party. 

Much controversy still exists as to who 
discovered the triode's potentiality as regenerative 
detector and oscillator. Mr. K. W. Alford, then 
a student at the London School of Telegraphy. 
observed that signals were accidentally hetro- 
dyned by a De Forrest audion he was 
experimenting with in 1913 (he was later known 
for his pioneer work on superhets and is still well 
known as G2DX in the field of amateur radio) but 
he did not know why. Meisigner developed a 
triode oscillator in the same year in Germany. 

Edward Armstrong announced his first claims 
around this time. Armstrong's subsequent inven- 
tions included the superhet. In 1914 he filed a 
patent for a regenerative audion circuit. It was 
soon followed by another patent from De Forrest, 
claiming that his circuit could be used for 
regeneration and oscillation. After prolonged 
legal proceedings the Supreme Court upheld 
De Forrest's claim. During this year the Marconi 
Company in England marketed a combined tele- 
phony transmitter and receiver using valves. 
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BOOKS REVIEWED 
CLOSED CIRCUIT TELEVISION HANDBOOK. 
Leon Wortman. W. Foulsham & Co. Ltd., Slough, Bucks. 

E 273 pages. Size On. x Sun. Price 42'.. 

THE title of this book raised my hopes of 
some interesting reading, together with some 
practical circuitry, as the name handbook 

usually implies. 
At 42s. I thought I was at least entitled to one 

or the other. As it happens this book, in my 
opinion, provides neither. It is a long -drawn -out 
account of the hundreds of different ways to use 
CC -TV. Chapters such as cameras, video record- 
ing techniques are entirely commercial and there 
is very little of interest to the amateur or practically 
minded enthusiast. 

The professional engaged in this field might find 
it interesting but for me it was one long, hard 
273 -page slog.- D.L.G. 

BASIC ELECTRONIC CIRCUITS. 
E Published by The Technical Press Ltd. 

112 Westbourne Grove, London, W.2. Prime 42' -. 

HAVE you ever opened a text book and found 
the type so small you almost had to use a 
magnifying glass to read it? And circuit 

diagrams tyrannically reduced until they looked 
more like a street map of Hong Kong? Those 
who like such miniaturisation will be disappointed 
in this book! 

The type is large and easily readable, the circuit 
diagrams and illustrations are bold and clear. Add 
careful thought and planning, as has obviously 
gone into this book. 

Clearly intended for the would -be technician, it 
offers a near -ideal work for the purpose. Each 
circuit has a group of waveforms and has a step -by- 
step explanation showing clearly what is happening 
at various stages. Nearly all circuitry is shown 
with valves, followed by the equivalent using 
transistors, and again the circuit action and wave- 
forms are shown step by step at each instant of 
time. 

Commencing with the response of CR circuits 
to pulses it proceeds to diodes and thence to multi - 
vibrators. The clear way in which the latter are 
dealt with make the book worth having on the 
shelf. 

SOLID-STATE PHOTOFLASH 
With regard to the Photoflash unit which 

should have appeared in the October issue, we 
regret that just before publication we learnt 
that the photoflash tube had been discontinued 
by the manufacturers. 

We are investigating the possibility of re- 
designing this equipment to use a tube which 
is in current supply, and should this be possible 
the article will appear without delay. In the 
meantime we trust that our readers will accept 
our apologies. 

Part 2 covers timebase circuitry, again with the 
same thorough treatment, with separate considera- 
tion for both electrostatic and electromagnetic 
deflection. The later sections of the volume tend 
towards radar circuitry and give the same 
meticulous treatment to strobe pulse markers. 

All good basic reading and offering a very sound 
basis on which to build later knowledge. For 
technicians, engineers or indeed anyone wanting a 
good basic primer in electronics this book is a good 
buy. The price may be high but, compared with 
some others, it becomes a decided bargain. - 
D.L.G. 

ON THc SHORT WAVES 
-continued from page 613 

PX1JS, PYSACB, SVIDL. TR2DE, VOIBD, 
W7HH /MM, ZD8TV, ZS6BRG, 4XIDK, 5AITK, 
5N2SMV, 5Z4AA, 9L1 MJ, 9Q5DL, 9U5BB. On 
28Mc /s P. Baker (Pontypool) HE30, 14ft. whip 
CM3TDS, CTIGE, DJ -2UC, 8XQ, 9EV, 
DM3WEK, EA7BD, EL2JT, F9IE, I1LCE, LA- 
4AX, 5WU, W4ZZZ (Florida) 9Q5WB all a.m. 
Note the W's starting to appear. 

News 

9M8KS is reported low end of 20 seeking G's, 
VKO on Macquarie Is. around 14,200, a PYQ is 
rumoured active on Fernando de Noronha and /or 
Trinidad Is. same prefix, ZS2MI for the vigilant on 
Marion Is., and ZD9 on Gough Is. 

If you're contest minded, then the following 
happenings are forecast for October 2 /3rd VK /ZL 
contest (phone section); 2 /3rd WADM (c.w.); 
9/10th Raynet Rally 1.8, 3.5, 70 and 144Mc / s. 
Times for this one -9th 1800 -2200 and 10th 0800 
-1200, 1500 -1900. 9 /10th VK /ZL (c.w.); 10th 
Northern Radio Society's Convention at Belle 
Vue; 16/17th 7Mc /s DX contest (phone). 16/17th 
Eighth Jamboree -on -the -Air; 23/24th CQ World 
Wide contest (phone); 30/31st VU2 /4S7 contest 
(c.w.). Nov 6 /7th VU2 /4S7 (phone); Nov. 6 /7th 
7Mc /s DX (c.w.) 73 good DX and deadline for 
this month is 28th. 

IF YOU KEEP UP WITH PRESENT -DAY 
TRENDS YOU MUST TAKE 

PRACTICAL ELECTRONICS 
NOVEMBER ISSUE ON SALE 

OCTOBER 14 

* PE DOORPHONE * WATER LEVEL ALARM 
CLASSIC COMMUNICATIONS 

RECEIVERS PART ONE (BC 348) 
AND SEE FOR YOURSELF! 
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262gn TAPE RECORDER 
for ONLY £19.10. 

care. 10/- 

Bargain of the Year Offer- 
Cancelled Export Contract 
Famous manufacturer's brand new 
unused and factory tented 2 speed, 
:31 and 71 I. p.s. twin track taps! 
recorder 3 Watt output. Tape 
position Rev- ,ounter, fast for- 
ward and rewind, takes 7' reels, 
mike and gram input. Straight 
through amplifier facilities. Out- 
put sockets for ext. speaker, 
monitor e,r external amplifier. 
Super- imposed switching magic 
eye recording level and moins neon indi- 
cator. Volume and tone controls 7 "84' 
speaker. Alts actively styled cabinet 
with detachable lid mike and reel storage facilities. Ai 21,11!2.i0 volts 
operatin. Complete with crystal mike, tape spare reel and s n, eo lead etc. 

LP. RECORDING TAPE BARGAIN OFFER 
By leading British Manufacturers Professional Grade Double Sided (each aid 
coated) 51 -in. reels only. Special Price Offer 1.450 feet (2 reels) 20/. post tree 

Ideal for the experimenter who wants to record both sides, and a good LP 
tape for the enthusiast who wishes to record single side only. 

jack Plugs. Standard 2f" 

lgranic Type, 2!6. Screened 
Ditto, 3/3. Miniature scr. If", 

Sub -min. 1,3. jack 
Sockets. Open Igranic Mould- 
ed Type, 3/6. Closed Ditto, 4' -. 

Miniature Closed Type, 1'6. 

Sub -min. (deaf aid) ditto, 1/6. 

Stereo lack Sockets, 3/6. 

Stereo Jack Plugs, 3'6. 
Phono Plugs, 9d. Phono Sock- 
ets (open), 9d. -Ditto (closed), 
1 Twin Phono Sockets (open), 
I '3. 

Grundig Continental. 3 p. o 
5 p. plug, 3/6. Sockets, I ,6. 

Soldering Irons. Mains 200 
220V or 230/250V. Solon 25W 
Inst., 24/6. Spare Elements, 5,,6 
Bits, 1,3. 65W, 29/6, etc 
Alumin. Chassis. 18g. Plain 
Undrilled, folded 4 sides, 2' 

deep, 6" x 4 ", 4/6, 8" x 6 ", 5/9 
10" x 7 ", 6/9, 12" x 6 ", 7/6 

12" x 8 ", 8/ -, etc. 
Alumin. Sheet. I8g. 6" x 6" 
1/-, 6" x 9", 1/6, 6" x 12 ", 2/ -, 

12" x 12 ", 4/6, etc. 

6 VALVE AM -FM TUNER UNIT 
Med. }Ind VHF 190m -550m, 86 
Mc18-103 Mc /s. 6 valves and metal 
rectifier. Self -contained power unit, 
A.C. '200/250V operation. Magic -eye 
indicator, 3 push -button controls, 

y on /of. Med., VHF. Diodes and high 
/1 output Sockets with gain control. 

Illuminated 2-colour perspex dial 
11("x4", chassis size 111-xd"x5I'. 

A recommended Fidelity Unit for use with Mallard "3 -3" or "5 -10" Ampli- 
s/cre. Available only at present as built -up units, aligned and tested ready 
for use - 

his popular unit will be available in kit form within the next few weeks. 
Circuit and constructor's details. 4/6. Free with kit. el 2.10.0 BARGAIN PRICE 9.i L 

Carr. & Ins. 7/8. 

Condensers- Silver Mica. All values 
2pF to 1,000pF, 6d. each. Ditto 
Ceramics 9d. Tub. 450V T.C.C. etc. 
0.001 mad to 0.01 and 0.1/350V., 
9d. 0.02- 0.1 /500V. 1 / -. 0.25 Hunts 
1 /6, 0.5 T.C.C. 1/9, etc., etc. Close 
Tol. 8/Micas-10% 5pF -500 pF 9d. 
600- 5,000pF, 1 / -, 1% 2pF -1OpF, 
94. 100pF- 500pF. 11d. 575pF, 
5.000pF, 1/8. Resistors -Full 
Rang,. 10 ohms -10 meg. ohms 20% 

and !W. 3d, lW 5d. (Midget 
type modern ,ating) 1W, 8d., 2W, 
Bd. Hi -Stab. 5% 3W 5W. 6d. (100 
ohms -1 meg). Other values Bd. 

I% tW 1/6. etc., etc. 

Volume Controls--5K-2 Meg. ohms. 
3in. Spindles. Morganite Midget 
Type ltm. diem. Guar. 1 year. 
LOG or LIN. rrtios less 8w. 3 /.. 
DP. 8w. 4/8. Twin Stereo Bess ew 
7/6 100k to 2M ohms with DP Sw. 
9/6. 
WAVECHANGE SWITCHES. 1 p. 
12 -way 2p. 2 -way. 2 p. 6 -way. 
3 p. 4 -way, 4 p. 2 -way. 4 p. 3 -way, 
long spindle, 3/8 ea. 

EXPANDED ANODISED METAL. 

Attractive gilt finish tin. x tin. 
diamond mesh 416 sq. ft. Multiple. of 
Ihn cut. Max. size 4ft. x 3ft., 47/6 
plus cary. Do., doer patterned mesh. 
4/6 sq. ft.. multiple- of loin., max. 
size 3 ft. x 2 ft.. 2716 sheet. 

ENAMELLED COPPER WIRE - 
3 

reels 
6g-38g,4 /9;3ßg406, 6/? e 

3/6; 
tc- 

J SON NE S 
Designer -approved kit of parts. 
FMT1, 5 gus. 4 valves, 20,- 
FMT2, 67.10.G..5 valves, 85/ -. ITV 
MERCURY 10 gus. 3 valves 22/8. 
JTV2 218.19.6. 4 valves, 28/6. 
NEW JASON FM HANDBOOK, 2/6. 
48 hr. Alignment Service 716. 
P. & P. 2/6. 

cam s ( lompres,ion 
Type1- :30pF, 50pF. 701,F, 9d.; 1011pF/ 
150pi" 113; 25001, 1 /6; 600pF. 1'9. 
PHILLIPS. Bee Hive Type (cone, tu 
epace,ll - -'-9p F. 1 / -; 3 -30pF, 1 /-. 
KNOBS- Modern Continental types 
Brown os Ivory with Gold Centre; 
1" dia., 9d. each: 11 ". 1/. each; 
Conc. knobs ivory with Gold Centre 
11" dia. 219 per pair. Matching ditto 
2/6 ea. 
LARGE SELECTION AVAILABLE. 
METAL RECTIFIERS, 8TC Types- 
EMI. 4/9, Ft M2. 5 /6. RM3, 7/6; 
R314, 16 / -; EMS, 21, -; 11M45, 17/6. 

TUB -ELECTROLYTICS -CAN 
25/25v. 50/12v, 119: 8 +8/450v. 418; 
50/50v.1001125v. 2/-;32+32/275v.4/6. 
83450v. 4 /350v. 2/3: 50 /50 /350v. 818 
18 +18/450v. 5/6; 60/250/275v. 12/6 
32 +32/450v, 6/8 ;100 +200 /275v. 12/8 

619 

MULLARD "3-3" & "5.110" 
HI -FI AMPLIFIERS 

3 ohm & IS ohm output 
0) "3-3 ' Amp. 3 valve, 3 watt hi -fi 

quality at reasonable cost. Bass Boost 
sn,l treble controls quality sectional 
output transformer, 40 e /s'25 bers 
+ 1 dB, l0OmV ins 3W, less than 1% 
distortion. Bronze escutcheon panel 
QRmplete Kit only 16.19.8. Carr. 5'- 
tt¡red and tested 98.10.0. 

MULLARD "5-10" AMPLIFIER. 5 valves IOW 3 

and 15 ohms output. Mallard's famous circuit with 
heavy duty ttltes -linear quality output transformer 

Basic amplifier kit celer £9.19.6 Carr. and Ins. 7/6. 

Ready built 113 gens. ár.7 
CONTROL PANEL KIT. Bass, Treble and Volume controls with 4- position 

:,etni switch or radio tape and Ilin. x din. escutcheon panel. 
AMPLIFIER KIT AND CONTROL PANEL KIT, 911.19.6. Ditto, really wired. 

914.19,6. 
2 -VALVE PRE -AMP. UNIT. Based on Mallard's famous 2 -valve (2xEF80) 

circuit with full equalisation, with volume, base, treble and 5- position selector 
switch. Size 9x6x2lin. Complete Kit 95.19.8. caer. 3/6, Ready Built 97.19.8. 

DE -LUXE 

RECORD 

PLAYER 

KIT 

Incorporating 
4 Sp. Garrard 
Auto -Slim unit and Mallard latest 3 watt 
printed circuit amplifim (ECL 86 and 
EZ 901, vol., base and treble controls. 
with e" x 5' 10,000 line .speaker. 
Contemporary styled 2 -tone cabinet, 
charcoal -grey and o0 -white with 
matching blue -relief. Size 174' z 16' x 

8 ". A stylish unit capable of quality 
reproduction. Circuit and coast. details 
2/8 (free with kit) 
COMPLETE KIT £13.19.6 Carr- and Inc.12 /6 
Illuminated perspes control panel 
escutcheon, 7/6 extra. Ready wired 30/- 
extrs. Four contemporary mounting 
legs bin. 1016: 9 in. 1118. 12ín.12 /6 sutra 

TRANSISTOR 
COMPONENTS 

Midget Lk'.'n -f6:í Eels 9 /16in. 
diem. test, second or third _5/6 

Osc. Coil M. & L.W. 9116 in, dia. 5/0 
Midget Driver Trans. 9:1......6/ - 
Midget Output Trans. Push - 

Pull-3 ohms 6/- 
Elect, Condensers- Midget type 
I mF'd: 50 mad. ea. 119, 100 mFd. 
2/ -, 12V. 
Condensers 150 v. working: 
.01 mFd.. .02 mad., .03 mFd.. 
.04 mFd. Od; .05 mFd., .1 mFd., 1/- 
.55 mpd., 1 /3; .5 mFd. 1 /6, etc. 
Midget Tuning Condenser.. J.B. 
"OO" 209 pF and 176 pF, 8/6, 
ditto with trimmers. 9/6. J,B. 
225 pF and 105 pF cone. slow 
motion 10/6. 360pF single 7/6. 
Sub. min. tin. Dilemma 100 pF. 
300pF, 500pF. 7/- each. 
FERRITE AERIALS, M. s L.R. 
ear aerial coil 9/3. 
Midget Vol. Control with edge 
control knob, 5 K /ohms, with 
switch 4/9: Ditto ism =witch 3/9. 
Speakers: P.M.; 'kin. Plessey 75 
ohms 15 /6. 23in. Continental 8 

ohms, 13/8. 7 x 4in. Plessey 35 
ohms, 23/8. 
Ear Ping Phones -Min. Con- 
tinental type aft. lead, lack plug 
said socket, High Imp., 8/ -. Low 
Imp., 7/6. 
Brand New, Mfrs. 1st grade: 
1 0044 & 2 0045, 15/6. 1 0081D 
& l OCS1, 15/6. All above and 
0A81, 32/6. Pont Free. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -up ECM, ECH81, EF89 New 1965 Model now available 
EABCSO, EL84, E11181. EZ80. 

Three Waveband and Switched Gram. 

1 00 2 00 m. 
Med. 

VHF/FM 89-95 Me s. 
Phillips Continental Timing Insert with 
permeability tuning on FM and com- 
bined AM /FM IF transformers. 400 
Kc /s. and 10.7 Ms/s. Dust core tminc 
all coils. Latent circuitry including 
AVC and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a very high standard. Chassis size 
135 x átin. Height 71m , Edge illumi- 
nated glass dial 11tx3tin. 
Vertical pointes. Horizontal station names. Good on brown background 
A.C. 200/250v. operation. Magic -eye timing. Circuit diagram now available. 

Aligned and tested ready for use 218.10.8. Carr. A Is, 7/6 
Comp. with Tape. O/P socket, ext. spk'r and P/U sockets and indoor F.M. 
aerial and 4 knobs- walnut or ivory to choice. 30 P.M. Speaker only required. 
Recommended Quality Speakers 10' Rota, 27/6. 131' x 8' E.M.I. Fidelity, 87/6. 
12" R.A. with cone. Tweeter, 42/8. Carr. 2/6. 

BONDACOUST Speaker Cabinet Acoustic Wadding (I m. thick approx.> 18in 
wide, any length cut. 2,3 per it., 6/- per yard. TINNED COPPER WIRE. 10-22g. 
2.6 31b. ERBIN MULTICORE SOLDER, 60/40 4d. per yard. Cartons 216 etc. 

TYGAN FRET (Conteur. par.), 12 x 12ía. 21 -; 12 x ISin. 8 / -; 12 x 24M. 4 / -, etc 

We manufacture all types Radio Mains Transi., Choke.. Quality 0/P Trans., etc 

Enquiries invited for Specials. Prototypes for `mall production rune. QaolatknsO 
I.ç reds,. Send nor d,leile,l hargain list. 3d. stamp. 

RADIO COMPONENT SPECIALISTS 
70 Bciggetock Rd., Thornton Heath, Surrey. Bosse,, 9 a.m. -ò P.er.. 1 p IL Woe. 

THO 2188. Tenue C.W.O. or C.O.D. Post and Packing up le 1 B. 1 /.; 1 lb. 1/9. 3 10 

3 / -, 5 ib. 5/9; 8 Ib. 4 /6. 
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Sub -miniature 
Electrolytics 
for Transistor 
Circuits 

WIRELESS November, 1965 

T.C.C. 
TYPE 

No. 

Case Size 
in inches 

Maximum D.C. Wkg. 
Voltages and Cap. (p.F) 

D I L C 3V. 6V. 9V. I2V. I5V. 25V. 

CE.2'V' or 'H' 4 4 0.07 8 6 4 3 2 - 
CE.3 ,. I} i} 0.1 25 20 15 10 6 4 

CE.4 A 4 0I 40 30 20 15 8 6 

CE.5 I r 0.14 50 40 25 20 10 8 

CE.6 ., 4 014 80 60 40 30 15 12 

CE.7 1} 4 0.18 100 75 50 40 20 15 

D L C 3V. 6V. 10V.I5V. 25V. SOV. 

CE.8 4 1 0.14 100 80 60 40 25 8 

CE.9 a 0.2 250 200 160 100 60 20 

V....Vertial Mounting H---Horizontal Mounting 

THE TELEGRAPH 

Operating Temperature Range. -20`C. to 
+60°C. 
Connection wires are welded for low resistance 
contact, and solder- coated for ease of assembly, 
the standard length being 1¢" for the horizontal 
range, cropped to -i7s" long for the vertical range. 
The capacitors are in insulated seamless alum- 
inium cases, and sealed with a synthetic rubber 
bung. 
Cap. Tolerance. The standard tolerance of 
all capacitors is -20% + 100% of the rated 
capacitance. 
Leakage Current. CE.2 -7 may be determined 
from the following: 1 (µA) =01 C.V. + 10 at 
applied working voltage and at 20 °C. CE.8 -9 
may be determined from : 02 C.V. + 20 at 
applied working voltage and at 20 °C. 

CONDENSER CO. LTD. 
Electronics Division NORTH ACTON LONDON W.3 Tel. ACOrn 0061 Telex: 261383 

also at CHESSINGTON, SURREY and BATHGATE, SCOTLAND 

M4ARFEDAIE 
SOUND 

Super 8 /RS /DD 
Frequency range 40 c /s- 20,000 c/s 
Impedance 10/15 ohms 
Power handling capacity 6 watts 
(12 watts peak) £7 0 0 (Tax Paid) 
Super 10 /RS /DD 
Frequency range 30 c /s- 20,000 c/s 
Impedance 10/15 ohms 
Power handling capacity 10 watts 
(20 watts peak) £11 13 3 (Tax Paid) 
Super 12 /RS /DD 
Frequency range 25 c /s- 20,000 c/s 
Impedance 12/15 ohms 
Power handling capacity 20 watts 
(40 watts peak) £17 10 0 (No Tax) 

POST THIS COUPON TODAY 
For fully illustrated 8 page a.r 
booklet on Wharfedale r Speaker Units (Dept. P.) 

These speakers 
from the Wharfedale 

Super Range are fitted with roll 
surrounds for low resonance and double 

diaphragm assemblies for extended H.F. response. 
WHARFEDALE WIRELESS WORKS LIMITED Idle Bradford Yorkshire 
Telephone Bradford 612552/3 Telegrams 'Wharfdel' Bradford 

ADDRESS 

TOWN COUNTY 

www.americanradiohistory.com

www.americanradiohistory.com


Nos 
DERBY AND DISTRICT 
AMATEUR RADIO SOCIETY 

ITis an established fact that the first wireless 
club in the country was formed in Derby during 
1911. In the spring of that year, Professor G. P. 

Bailey gave a lecture in the Guildhall, entitled 
" Scientific Progress In Our Time " and demon- 
strated the ringing of bells and lighting of lamps 
by means of wireless waves. This prompted local 
experimenters to form a group and with the 
guidance of S. Grimwood -Taylor and A. T. Lee 
(whose sudden death was reported on 10th June, 
1965), the Derby Wireless Club (QIX) was formed. 

In the following year, books were purchased and 
a lending library started, and in 1913, the Club 
moved to new rooms. An exhibition was presented 
which received full -page coverage in the 6th Feb- 
ruary issue of the "Daily Sketch ". On 7th May. in 

the "Daily News and Leader ", there was a column 
devoted to the Club and in the 9th July issue of 
the same paper, under the heading " Aerial 
Music ", reference was made to the Club and to a 

cigar -box crystal receiver made by A. T. Lee. 
The February 1913 issue of " Model Engineer " 

carried a letter with a plea for other towns to start 
radio clubs and correspondence 
ensued in which the Club helped 
in the formation of several others. 

The Club continued during the 
next few years, although the 1914- 
18 war reduced its activities. In 
1921 there were transatlantic 
tests on the short waves and 
several members co- operated in 
these. 

In 1922. on 12th May, the local 
newspaper featured a paragraph 
on the Club with an illustration 
showing A. T. Lee's sister broad- 
casting to members the result of 
the Carpentier -Lewis fight, which 
had taken place the previous 
night. 

Wireless for Hospital 
The main project in 1926 was 

the provision of wireless for the 
patients in Derbyshire Royal 
Infirmary. This was carried out 
in co- operation with several 
other local organisations and the 

installation was officially presented on 15th Novem- 
ber. It included 300 pairs of headphones and 
several loudspeakers. 

The Club celebrated its coming -of -age with a 
dinner on 8th February, 1932, and many of the 
founder and early members were present. In 1936, 
the Silver Jubilee was celebrated with a dinner on 
28th October, and a presentation was made to the 
founder members S. Grimwood -Taylor and A. T. 
Lee. 

In 1937, 10th April saw the erection of an aerial 
on the Police Headquarters Building, for experi- 
ments in communication on the 5m band. 

With the outbreak of the Second World War, 
transmitting activity ceased, all apparatus being 
confiscated by the authorities. After the war, in 
1947, if was decided to form the Derby and 
District Amateur Radio Society to cater for all 
aspects of radio and electronics, both technically 
and socially. Membership was to be open to all, 
on payment of a 5s. annual subscription (the same 
incidentally as today and when the Derby Wireless 
Club started in 1911). 

A. T. Lee (seated) operating the Derby Wireless Club transmitter in the 

Full Street, Derby, Club Room in 1913. Looking on is another founder member 
S. Grimwood -Taylor. 
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Near Derby, at Staunton Harold, is one of the Group Captain Cheshire Homes, and a project undertaken by the Society 
in 1960 was the provision of a complete amateur station at the Home. The prime mover in this project was J. Ballinger, 
G3NAJ, who constructed an all -band transmitter in a console cabinet. The parts for the transmitter were given by 
local and national firms and members of the Society. A sale of donated items organised by the Society realised £60 
which was used to provide a receiver for the station. 

The picture shows (left to right) J. Ballinger; Group Captain Cheshire, V.C., D.S.O., D.F.C.; F. C. Ward (Secretary); 
and Sir Denning Pearson, who presented the equipment to the Home on behalf of the Society. 

At the Annual Dinner, held in 1949. A. G. G. 
Melville. F.R.C.S.(E.), Consultant Radiologist at 
Derbyshire Royal Infirmary, accepted office as the 
Society's President, a post which he continues to 
hold. 

Interest in the society continued to grow, and 
in 1954, at a meeting between the Committee and 
the founder members of Derby Wireless Club. it 
was agreed that the Society should incorporate in 
its title " Derby Wireless Club 1911 ". 

Mobile Rally 
It was in 1958 that the first of the Society's 

Annual Mobile Rallies was held at Rykneld 
School, Derby. This proved to be a very popular 
event. In the next year, the second rally was held 
and was an even greater success than the first had 
been, with over 1,000 visitors. (Recent rallies have 
often attracted as many as 4,000 visitors.) 

Near Derby, at Staunton Harold, is one of the 
Homes founded by Group . Captain Leonard 
Cheshire, V.C., D.S.O., D.F.C., and a project 
undertaken by the Society in 1960 was the installa- 
tion of a complete amateur station at the Home. 

History 
As may be seen from the foregoing, the members 

of the Society are keen on keeping track of its 
history and many of the items constructed by Club 
members in the first days of amateur radio are 
preserved together with original documents and 
photographs, and items of correspondence. 

Club Room 
The present Club room is in the sub -basement 

of Derby College of Art, and the limited accommo- 
dation restricts the activities of the Club, at least 
so far as transmitting from the premises is con- 
cerned. However, it is hoped that the Club will be 
provided with better accommodation in the not too 
distant future. 

The Society's call -sign was originally G3ERD 
(Experimental Radio Derby) and this is still in use. 
However, the Society has recently been fortunate 
enough to acquire another call- sign -G2DJ- 
which it is hoped will shortly be as well known on 
the air as G3ERD. 

Meetlnps 
Meetings are held once per week, at 7 30 p.m.. 

on Wednesdays, at 119 Green Lane, Derby (near 
the College of Art) and visitors are always 
welcomed. Details of meetings are issued four 
times per year with full information on the next 
quarter's events. 

A popular annual function is the Dinner and 
Dance. This year the attendance was 186, the 
members travelling from as far afield as Stamford, 
Bristol and Marlow. 

The Derby and District Amateur Radio Society 
has now flourished for many years, due to a very 
keen membership and the continuing existence of. 
an enthusiastic Manaeement Committee. Present 
members and committee are as keen as the earlier 
ones were and see no reason why the Society 
should not continue to expand and preserve its 
position in the forefront of amateur radio. 
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SEE THE WORLD'S FINEST 

COMMUNICATION RECEIVERS 
AND RADIO EQUIPMENT OF LEADING 

MANUFACTURERS ALSO AMATEUR TV 

AT THE 

RADIO SOCIETY OF GREAT BRITAIN 

RADIO COMMUNICATIONS 

EXHIBITION 
SEYMOUR HALL SEYMOUR PLACE 

MARBLE ARCH LONDON W 

WEDNESDAY, OCTOBER 27th to 
SATURDAY, 30th 

Open 10 a.m. to 9 p.m. 

Admission 3/- 

DISPLAYS by ROYAL NAVY AND POST OFFICE ENGINEERS 

HOME CONSTRUCTION AND DESIGN DISPLAY 

COMPLETE TRANSMITTING STATION WORKING 

EDUCATION AND TRAINING INFORMATION 

WIN £182 EDDYSTONE EA12 COMMUNICATION RECEIVER 

by exchanging this advert for free raffle entry 
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COMPONENTS LIST 

Note: The majority of the following items are 
already present in the "Ten- Five ". 
Resistors 

RI 15kí2 R4 3.9kí2 
R2 Ikt2 RS 20k!2 
R3 1k13 R6 1.2kí2 
VRI 5kí2 pot. 

Capacitors 
CI 75pF mica 
C2 100µF electrolytic 
C3 0.0IµF ceramic or paper 
C4 0.01µF ceramic or paper 
CS 0.05µF paper 
C6 0.014F ceramic or paper 
C7 2000pF mica or ceramic 
C8 5000pF mica or ceramic 
C9 See Table I 

TC 0 -30pF Beehive trimmers (9) 
Semiconductors 

TRI'2AF115 
Switch 

3- wafer, 3 -pole, 3 -way rotary (Radiospares, etc.) 
Coils and Transformers 

TIA Miniature Dual purpose transistor coil - 
Blue. Range 3 

TIB Miniature Dual purpose transistor coil - 
Blue. Range 4 

TIC Miniature Dual purpose transistor coil - 
Blue. Range 5 

T2A Miniature Dual purpose transistor coil - 
Yellow. Range 3 

T2B Miniature Dual purpose transistor coil - 
Yellow. Range 4 

T2C Miniature Dual purpose transistor coil - 
Yellow. Range 5 

T3A Miniature Dual purpose transistor coil - 
White. Range 3 

T3B Miniature Dual purpose transistor coil - 
White. Range 4. 

T3C Miniature Dual purpose transistor coil - 
White. Range 5 

LI Miniature Dual purpose valve type coil - 
Red. Range 2 

Note: All the above coils and transformers are by 
Deno:, (Clacton) Ltd. 

Oddments 
Piece aluminium 4 x 3+in., Control knob, 6BA 
nuts (15), 6BA bolts (6), Tagstrìps (2), Connecting 
wire, insulated and assorted colours. 

Continued from page 595 

(6) Set generator to HF tracking point and tune 
in signal using VC1 -2 -3. Adjust trimmers of 
Blue R3 and Yellow R3 for maximum output. 

Exactly the same procedure as outlined above 
is used for aligning the other two ranges, always 
taking care not to upset the adjustments already 
made. Final locking of the cores and trimmers is 
not recommended until each range has been 
rechecked in case interaction has introduced 
changes. 

TABLE I 

Blue Yellow transformers 

Second Channel 

Two responses can usually be found on short 
wave ranges and the one requiring minimum core 
or trimmer in circuit is the correct one. To check 
move the generator pointer on completion above 
and below its setting (3Mc /s), when a second 
response will be noted. This should be higher in 
frequency than the one used for initial adjustment. 

Detuning of the oscillator can occur when 
aligning the signal circuits (pulling) but may be 

overcome by slightly rocking 
the tuning capacitor when 
making adjustments. White transformers 

r- 

Maker's 
Range 

Coverage I Padder 
C9 Pin 

Me s Metres Number Number 

3 1.67 -5.3 57 -180 
` 340pF 3 

4 5.0 -15.0 20- 60 I 960pF 4 
5 I0.5 -3I.5 9.5 -28 

; 
2000pF 6' 

* Harmonic mixing used on this range, the 2nd harmonic being auto- 
matically present. 

TABLE II 

Tracking Points 

LF LF HF HF 
Range Band Tracking Band Tracking 

End Point End Point 

3 I67 Mc,s I83 Mcs 5.3 Mc ;s 4.5 Mc 's 
4 5-0 Mc 5.50Mcs I5OMcs 13.5Mcs 
5 10.5 Mc,s 11.50 Mc s 315Mcs 28.5Mcs 

Conclusion 

It is now merely necessary to 
retrim the wavetrap against 
1.6Mc /s signals if necessary 
and to cut out a hole in the 
receiver casing to accommo- 
date the switch shafting. The 
casing now requires no hinged 
or removable lid, of course, but 
screening against self pick -up 
is necessary. This means that if 
the casing is not metal its 
interior must be lined with 
metallised foil that is grounded. 

Proof of adequate screening is 
easily found by adjusting the 
switched section to the highest 
frequency range and noting if 
any signals are received when 
the aerial is left disconnected. 
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ADAMIN THERMAL STRIPPERS 

FOR Plir ®% INSULATION 

FOR PIT INSULATION 

The new ADAMIN 
thermal wire strippers 
allow one-handed opera- 
tion, using a simple twee- 
zer action. 

They strip coverings of 
up to about 5;`32 inch dia- 
meter with absolutely no 

risk of damaging the 

conductors. 

use Model 2B24, (illustrated), available 
for 24 volts only. 
and similar low temperature materials, 
use Model 286, available for 12 or 24 
volts. 

LITESOLD TRANSFORMERS permit safe operation from any mains power point. 

Free details of the whole wide range of ADAMIN and LITESOLD soldering equipment 
in brochure SPIO. 

LIGHT SOLDERING DEVELOPMENTS LTD., 28 Sydenham Road, Croydon, 
Surrey. Telephone: CRO 8589 

MUSICAL 

ADIO A 

G.A-BRIGGS 

A NEW BOOK 

By 

G. A. BRIGGS 
Publishing date 
October 22nd 1965 

240 pages 212 illustrations 
Fine art paper cloth bound 
32/6 (34/- post free) 

In this book, the sixteenth to he produced by the Briggs - 
Wharfedale set -up, attention has been turned to musical 
instruments as the basis of audio. 
The performance and frequency range of more than 60 

instruments is examined, with a large number of photo- 
graphs and diagrams. In fact, the book is intended to 
appeal to both the concert -goer and the audiophile. 
The usual touches of humour enliven some of the pages, 

with 16 cartoons to relieve the monotony of reading. 

Chapters include: 

GENERAL PRINCIPLES VARIOUS SOUNDS -CAUSE AND 
EFFECT CHARACTERISTICS OF INSTRUMENTS FORMANTS - 

DISTORTION IN SOUNDS DISTORTION IN REPRODUCTION 

ORGANS ELECTRONIC ORGANS PIANOS TUNING MUSIC 
IN SCHOOLS 

Wharfedale Wireless Works Ltd. 
IDLE BRADFORD YORKSHIRE 
Tel. 612552/3 Grams.'Wharfdel' Bradford 

,. , 
WHARFEDALE 

SOUDOGAZ 

BIOWLAMP, 
SOLDERI NG 
PAINT STRIPPING 
BRAIZING 
The finest blowlamp 
available on the market! 
Quick, easy and clean to use. 
No PREHEATING REQUIRED. 
All you do is turn the tap and 
light. Fuelled by a 200 gramme 
butane cartridge, which by vir- 
tue of its design is able to use 
all the gaz in the cartridge. 
Burns for 2} hours at full pres- 
sure. Ideal for all ordinary 
braining, paint stripping, sol- 
dering, defrosting pipes, gutter 
repairs etc. 

45/ Complete with 
normal jet 
Cartridge 359 

I. Paint Stripper 9,- 
2. ine Jet 

9'- 3. Soldering Iron 9'- 

SOUDOGAZ 200 BLOWLAMP 
Available from all branches of 
HALFORDS, Departmentals, Hard- 
ware Stores, Ironmongers, Garages. 
Cartridges available from 5,000 
stockists throughout. the country. 

PTC (P.W.) South St., Dorking, Surrey EPTE 
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ANOTHER SINCLAIR 

COMPLETE WITH 
TELESCOPIC AERIAL 

POLISHED AND 
BRUSHED TWO -TONE 
ALUMINIUM FRONT 
PANEL 

SPUN ALUMINIUM 
TUNING CONTROL 

to ONE OUTPUT FOR 

TAPE AND HI -FI 

ONE OUTPUT FOR 
PERSONAL LISTENING 

The world's first 
pocket -size FM 
Tuner /Receiver 
Sinclair's latest design, the SINCLAIR MICRO FM is a high quality 
FM tuner designed to be used with hi -fi amplifier or tape recorder. 
It can also be used independently as a self -contained pocket F.M. 
receiver for personal listening anywhere. This exciting Sinclair 
triumph, barely half the size of a packet of 20 cigarettes, is a fully 
fledged 7 transistor -2 diode superhet circuit incorporating many 
unique and original design features to achieve fantastically good 
standards of performance. Pulse counting detection ensures better 
linearity than conventional detection methods, and therefore 
better audio quality. Powerful A.F.C. which locks on to the station 
tuned in, together with unusually good sensitivity make tuning 
easy and the set's own telescopic aerial suffices almost everywhere. 
Separate output stages allow the unit to be used both as a tuner 
and as a self -contained receiver. in styling, this is the most elegant, most 
professional looking design in miniaturised equipment ever made available to 
constructors, and is one you will be very proud to possess. YET WITH ALL 
THESE WONDERFUL FEATURES, THE SINCLAIR MICRO 
F.M. COSTS POUNDS LESS AND MEANS THAT ANYONE 
CAN AFFORD AND ENJOY THE ADVANTAGES OF F.M. 
RADIO TODAY. 

Does all you expect from a high quality FM unit, 
yet measures only 21: x I118 x á ins. in its case. 

ANYONE CAN BUILD 
THE SINCLAIR MICRO FM 

All you need is a small electric soldering iron (pre- 
ferably with :ï in. bit), tweezers and something to 
cut wire with such as nail clippers. The instructions 
take you step by step through every stage and are a 
delight to follow. 

sincair 

FULL SERVICE 
FACILITIES ALWAYS 

AVAILABLE TO 
SINCLAIR CUSTOMERS 

SINCLAIR RADIONICS LTD. 
Telephone 

COMBERTON, CAMBRIDGE GO682T °N 
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A.F.C. 

TUNES FROM 

88 -108 Mc s 

NO ALIGNMENT 
NECESSARY 

A JOY TO BUILD 

THE ONLY SET OF 

ITS KIND IN THE 
WORLD 

SINCLAIR MICRO FM 
TECHNICAL DESCRIPTION 

THE SINCLAIR MICRO FM is a seven transistor, two diode F.M. 
superhet for use both as a tuner for amplifier or tape recorder and as a 

self -contained pocket portable receiver. The telescopic aerial is coupled to 
an R.F. amplifier followed by a self oscillating mixer. Use of a low I.F. 

dispenses with the need for alignment. A three stage I.F. amplifier amplifies 
and limits the signal to produce a square wave of constant voltage which is 

fed into the pulse counting discriminator. This converts the square wave 
formation into uniform pulses, the average output from which is directly 
proportional to the signal frequency, so that the original modulation is 

reproduced exactly. After equalisation, the signal is fed to the audio output 
socket for use as a tuner and also to the receiver's own audio amplifying 
stage which enables the Micro FM to be used as an independent self -con- 
tained receiver. A.F.C. "locks" on each station automatically. THE SIN- 
CLAIR MICRO FM is completely self- contained within a neat black plastic 
case faced by an elegantly designed front panel of brushed and polished 
solid aluminium with spun aluminium tuning dial to match. The tuning 
scale is marked in Mc /s. When built, the Micro FM performs as well as any 
other good tuner. 
SUPPLY VOLTAGE 9V from self - 
contained standard battery. 
CONSUMPTION -5mA 
SENSITIVITY- Typically 3 micro- 
volts 
AUDIO OUTPUT -300mV ap- 
prox. from 25K ohms 

HIGH LEVEL AUDIO OUT - 
PUT-9V peak to peak 
TUNING RANGE -87.5 to 108 
Mds 
SIGNAL TO NOISE RATIO - 
30dB at 30 microvolts 
AUDIO FREQUENCY RES- 
PONSE-10 to 20,000 qs -h IdB 

THE GREATEST VALUE IN QUALITY FM EVER 
THE COMPLETE KIT OF PARTS for building the 
SINCLAIR MICRO FM including extending aerial, 7 
transistors, case, tuning dial, aluminium front panel, 
lightweight earpiece, plugs and sockets and instruc- 
tions costs only 

5.19.6 
GUARANTEE Should you not be completely satisfied with 

your purchase when you receive it from us, 
your money will be refunded in full and at 
once without questions. 

7 TRANSISTOR 2 DIODE 
SUPERHET FM 

TUNER/RECEIVER 

ttse as- 
AN F. M. TUNER 
FOR YOUR TAPE 
RECORDER 

ORDER FORM AND MORE SINCLAIR 
DESIGNS ON PAGES FOLLOWING 

AS A SELF- I, 
\ CONTAINED ';a 

POCKET F.M f 
RECEI VER.. 

¡/!rc way 
r1a8 ,;eu,, 
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MORE UNIQUE DESIGNS FROM 
BRILLIANT PERFORMANCE ADVANCED CIRCUITRY EASY 

SINCLAIR H-20 
INTERGATED 20 WATT PULSE WIDTH 
MODULATED AMPLIFIER AND PRE -AMP 

A new type of amplifier that 
gives you 20 watts output RMS 

SIZE 
8k" X 3;" 

X 1" 

weight 
only 

42 oz5. 

X -20 MANUAL 
Details various tone and volume control 
systems, stereo operation, input switching 
stage, etc. Supplied FREE with every X -20. 
Available separately, V. post free. 

By the use of Pulse Width Modulation in circuitry 
developed exclusively by Sinclair Radionics, the unique 
X -20 achieves standards before reached by any 
audio amplifier in the world. From the input of the 
integrated pre -amp through to the power output stage, 
this amazing amplifier gives quality and power far ahead 
of anything in its class to make it the most original and 
interesting design in years. You use your X -20 like any 
conventional quality amplifier, but it occupies far less 
space, costs less, behaves perfectly and brings a refresh- 
ingly new approach to audio that is setting the standard 
for the whole industry. Build it for yourself -you will 
be delighted with the results, whilst its extremely 
compact size enables you to build equipment in the 
slimmest and most modern styling without heating or 
ventilating problems. 
* 12 transistors * Output into 7.5 ohms * Output stage - silicon 20 watts R.M.S. music 

epitaxial planers power * Constant square wave 15 watts R.M.S. con - 
amplitude sinuous * 95% conversion efficiency * Output into IS ohms 
at output IS watts R.M.S. music * Superb quality and re- value 
liability IO watts R.M.S. con- * 20 to 20,000 cis -- IdO * Makes ideal guitar or P.A. * Total harmonic distortion amplifier -0.1% at 10 watts R.M.S. * Built -in low -pass filter * Input sensitivity - ImV ensures wide tolerance of 
into 5kû1 load at output * Signal to noise ratio- * Add tone and volume better than 70dB control, mono or stereo, * Power requirements - system to choice 
36V d.c. at 700mA * Easily built in an evening 

QUALITY AND POWER FOR 
SUCH VERY SMALL OUTLAY 

Complete kit of parts including 11.19.6 
transistors and X -20 manual 
in sealed carton 

Built and tested ted with 
L9- -6 X -20 manual in 

sealed carton 

X -20 Power Pack r 
sufficient to drive £4- 19 -6 

two X -20's 

A UNIQUE TUNER FOR A UNIQUE AMPLIFIER 
See previous pages for details of the amazing Sinclair 
Micro FM Tuner /Receiver. Ideal for use with the X -20. 

Full service facilities available to all Sinclair customers 

SINCLAIR RADIONICS LTD. ' 
COMBERTON, CAMBRIDGE comiaQ° 682 

sinlair 
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TO BUILD GUARANTEED 

SINCLAIR MICRO -6 

The smallest radio 
of its kind in the world 

PHOTO SHOWS ACTUAL SIZE 

Erergbodges building it! 
SIX -STAGE 
CIRCUIT 

LUXEMBOURG 
COMES IN LIKE 
A LOCAL 

FANTASTIC RANGE 
AND POWER 

EASILY BUILT IN 
AN EVENING 

PLAYS ANYWHERE 

No transistor set has ever yet compared in its 
class with the Micro -6 for size, power, performance 
and design. Enthusiasts from electronic engineers 
to beginners in transistor construction go on 
building the Micro -6 until thousands are now in 
use all over the world. Everything except the 
lightweight earpiece is contained within the smart 
minute white, gold and black case. With pill -size 
batteries and self -contained aerial, the Micro -6 
weighs under one ounce! Unique features which 
make such wonderful performance possible include 
bandspread over the higher frequency end of the 

All parts including 
transistors, case. 
lightweight earpiece 
and instruction man- 
ual. 

Mallory mercury cell 
ZM312 (2 required) 

each I'II 

59/6 

SIZE 
1 x 

13/30" 
1" 

medium waveband for easy reception of Luxem- 
bourg, powerful A.G.C. to courteract fading of 
distant stations, and vernier type tuning. Quality 
of reproduction ,s outstandingly good, so that you 
derive real pleasure from using this fantastic set. 
Order your Micto-6 now and you will quickly see 
why it cannot be too highly recommended as an 
intriguing design to build and a most practical 
radio to use You can build it in an evening and 
when you have guilt your first, be certain others 
are going to want one too, when they see and hear 
the Micro -6. 

A POWERFUL AMPLIFIER 

FOR YOUR ,... TR 
MICRO -6 

T ;_ 
'... 750 

U 

Pack of 6 cells -I0'6 

SINCLAIR X-10 
Integrated P.W.M. Amplifier 
Recommended for use where a less 
powerful amplifier than the X -20 is re- 
quired. The X -10 also offers wonderful 
advantage of quality, compactness and 
price, and it can be battery operated if 
desired. Tone control system added to 
choice. For 12 -15 volt operation. 
Complete kit 
and instructions 

Ready built 
and tested 

X -I0 power 
supply unit 

£5.19.6 
£6.19.6 

£2.14.0 Manual free with 

SIZE 
6" x 3" 

all X -10's 

All parts 
for build- 
ing with 
instructions. 
39/6 
Ready 
Soils 

45/- 

Please send me 

for which I enclose Cash /Cheque /Money Order 

value L.__......_...._._ s. d. 

NAME 

ADDRESS 

Turns your Micro -6 
into a powerful car, 

= portable or domestic loud- 
speaker set. 10mV input gives 

750 milliwatt output into a standard 
25 -300 speaker. Frequency response 
30- 20,000 c's f I dB. AFso makes a good 
recora player, intercom, baby alarm. 
etc. Complete with built -in volume 
control and switch. 9v. operation. 

SINCLAIR MICRO FM -SEE PREVIOUS PAGES 

GUARANTEE ORDER FORM 
euaranfee 

Should you not be completely 
satisfied with your purchase 
when you receive it from us, 
your money will be refunded 
in full and at once without 
question. Please quote PW.I I 

should you prefer to write 
your order instead of cutting 
out this coupon. 

aJ 
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TAPE RECORDERS, 
TAPES ETC. 

TAPE TO DISC - New High-level 
Cutters, 45 r.p.m., 21/ -. S.A.E. leaflet. 

DEROY, 52 Hest Bank Lane, Lan- 
caster. 

SOUND RECORDINGS 

A UNIQUE BUY: Recording Tape, top 
brand, 7in., 2,400 ft., D.P., 25/; 51in., 
1,200 ft., 19/8. P. and p. 1/6 per spool. 
Bargains in ali sizes. S.A.E. for list. 
We repair, buy and sell Recorders. 
E. C. KIN SLEY & CO. LTD.. 132 
Tottenham Count Road, London. 

SERVICE SHEETS 

SERVICE SHEETS for all makes of 
Radio and TV, 1925 -1965. Prices from 
1/- with free fault -finding guide. 
S.A.E. inquiries. Catalogue of 6,000 
models 1 /6. Valves, modern and 
obsolete. Radio /TV Books. 6A.E. 
lests. HAMILTON RADIO, Western 

' Road, St. Leonardo, Sussex. 

SERVICE SHEETS, Radio and Tele- 
vision, 4/. post paid. VEST AND 
EMERY, 17 Hallgarth St., Durham. 

SERVICE SHEETS, Radio, TV, 5,000 
models. List 1 / -. S.A.E. inquiries. 
T.FLR.AY, 11 Maudland Bank, 
Prestos. 
RADIO AND 'TV SERVICE SHEETS. 
All makes and models from 1924, 4/- 
each, plus s.a.e. If we haven't got it 
you won't get it. GRIMSDYKE 
RADIO, 77 Merrion Ave.. Stanmore, 
Middlesex, 

SERVICE SHEETS 
41- ea., plus postage 

We have the largest display of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Record- 
ers, etc., in the country. Speedy 
service. 
To obtain the Service Sheet you 
require please complete the at- 
tached coupon. 
From: 

Name: 

Address: 

To: S.P. DISTRIBUTORS 
44 Old Bond St., London, W.1 
Please supply Service Sheets for the 
following: 
Make: 

Model No Radio /TV 
Make: 

Model No Radio /TV 
Make: 

Model No Radio /TV 
I also require list of Service Sheets 

at 116. 
(please delete items not applicable) 

I enclose remittance of 
MAIL ORDERS ONLY_. No. P W 

K ATI:S: 7/3 per line or part 
thereof actaae,' lier Nord, t0 line. 

nuuu 2 line.. Ito'. No. I/- extra. 
Advert ieinenl s nnla be prepaid and 
addres.ed to , \d pert isenpnl 
Manager. .. Platt leal Wirrl 
Potter lems. Southampton St., 

London V, (.2. 

RECEIVERS & COMPONENTS 

CHASSIS ARE OLD HAT! Get with 
it! Radiotilatics Printed Circuit Kits. 
Approx 50 sq. ins. of top quality P.C. 
Board, plus all chemicals to process 
it and many more. Complete with 
comprehensive Instructions. All parts 
available separately. 8/8 plus 2/6 
post and packing. From - RADIO - 
MATICS, 140 Oak St., Norwich, Nfk. 

MARCONI CANADIAN RECEIVER NO.52 
Shipping 
Amateur 
& Broad - 
east. Mag- 
nificent 10- 
valve 

r 
e- 

ceiver in 
three swit- 
ched wave- 
bands cov- 
ering 1.75- 
16 Mc /s. 
(19 - 170 
m etr ee). plus 3 
valve cry- 
stal cali- 

brator employing dual crystal to provide marker 
ct.eck at 10- 100.1000 kc /e. One RF and two IF 
stages. Other refinements: valve, HT, and Signal 
check meter. Internal 31n. speaker and two H/ 
Phone outputs with switched control. RF -AF 
Gain Noise Limiter, Filter, BFO Heterodyne pitch 
control. Wide and Narme Bandwidth Man or 
AYO on CW & RT Fast and Blow taming with lock. 
Additional OSC Tuning (plus & minus). Power 
requirements HT 160v. 60mA: LT 12v. 1} amps. 
size 15 a 14 z lain. Fully tested and working. 
ONLY 29.19.6. Carr. 15/6 or complete with Power 
supply unit suitable for 115/230v. AC mains 512.18.8. 
Carr. 20/, 
No. 52 GROUND- STATION comprising Receiver. 
Transmitter and 12v. D.C. Power Unit. 127.10.0, 
Carr. 22.10.0. (Mainland only). 

4 VALVE 4 WATT AMPLIFIER 
-C" Core transformers 
A.C. Mains 110 /230 volts 
600 ohms of high imped- 
ance input. Output 3 or 
600 ohms (state choice) 
Controls: On /Off switch 
Gain control. Indicator 
tight. Valve inspection panel. 19 a 7 a Tin. Brand 
New In maker's carton. 79/6, Carr. 10 / -. 
TELESCOPIC AERIAL MASTS. Tubular steel 
eopperised spray finish, ring cam locking on each 
section provides for full or any height required. 
Suitable all tieing and base locations. Bottom 
section 1510, diameter, 20ft. (4 section) Closed 5ft. 
910. Weight 161b., 65/ -, Carr. 5 / -. 34ft. (6 section) 
Closed Eft. bin. Weight 201b., 76/ -, fare. 5 /.. 
Further height by adding 3 -4ft. Whip sections 18/6. 
Carr. 4/-. Special price for quantities. 

WAVEMETER CLASS D 

Freq band 1.900 
Kc/s to 8,000 Kc /s. 
(158.37.5 metres) 
In two ranges. 1,900 
Kc /s. 4,000 Kc/s. 
also 4,000 Kc /s. 
8,000 Kc /s. Supply 
ri volt D.C. Input. 
t'mplete with twin 
t'ry..tal. As new. 
PRICE 62/6. 

TELEPRINTERS 
CREED 713 used condition Price from 215; Teletype 
Corp., Type 14B, 617.10.0, Carr. 30/- each. 
MOVING COIL HEADPHONES (BRAND NEW). 
Chemos padded complete with lark plug, 15/6. 
Poet 2/ -, also available with matching moving coil 
Microphone, 19/6, post 2 /.. 
All No. 19' Set parts available. 

Many other 5orgsine/ I.A.S. all enquiries. 

A. J. THOMPSON (Dept P.W.) 
"EI,ING LODGE" 

CODICOTE, HITCHIN, HERTS 
hone: CODICOTE 242 

RECEIVERS & COMPONENTS 
(continued) 

50 TRANSISTORS, all tested, marked 
and guaranteed. AF, PF, Silicon 
and PNP. Unobtainable elsewh ere 
at this low price of 35/ -, plus p. and 
p. 1 / -. D. & W. LTD., 224 West Road, 
Westciiff -on -Sea, Essex. 

TRANSISTORS, new, Red Spot and 
White Spot. 28/- per 100 (minimum 
quantity either type). Post paid. 
G3LMR 112 Groby Road, Glenfield, 
Leicester. 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
in the U.K. Line Output Trans- 
formers, Frame Output Transformers. 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Same Day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
for quotes. Day and Night Telephone 
GIPsy Hill 6166, 126 Hamilton Road. 
West Norwood, S.E.27. 

R & R RADIO & T V SERVICE 

Dept. P.W. 
RABBET STREET, RACUP, LAND$ 

Telephone 465 

SALVAGE VALVES Tested before de patch 
6F13 4/8 U329 6/- PL36 8/- 20P4 6/6 
6L18 4/6 10P14 6/- P1,82 8/6 30P16 5/- 
EF60 1/6 20P5 6/6 13801 7/6 PCC84 4/- 
ECC82 3/- 301' 7/- 10F1 1/6 PY81 8/6 
ECL80 8/6 6F15 6/- 20E2 5/3 U301 ó/- 
30F5 5/- EB91 1/- 30EL1 5/- 70PI3 6/8 
PI.38 6/- EFS5 5/- PY32 6/- 20D1 2/- 
PC1,80 4/- 6/30L2 4/- 6Ú4OT 6/- 30P12 5/- 
PL81 5/- 20P3 6/- 8F1 2/6 PY83 5/- 
PZ30 5/- 30PL1 4/- EY86 4/- 

Speakers. Ez -TV. Sin, round 6 a 41n., 5 /8; stn. 
round, 6/ -; post 2 /.. 
Line Output Traoatormers available. State set 
model No. 
Turret Tuners. 8/ -, poet 2/.. 
Scan Coll. eta. Quote set model No. with all en- 
quiries and S.A.E. for prompt reply. All ,toads 
subject to satisfaction or money refunded. 

TRANSISTORS, UNMARKED, UN- 
TESTED, 40 for 10/ -, P. and P. 1/ -, 
4 packets post free. Relays, thousands 
of types, special catalogue free. 
General catalogue of Mechanical and 
Electrical Gear, Tools, etc., 5.000 
items free. K. R. WHISTON (Dept. 
PRW), New Mills, Stockport. 

VALVES REACTIVATED to as -new 
condition. Receiving 3/ each, trans- 
mitting 4/ -. Post 6d. per valve. 
Restore performance or your equip- 
ment at minimum cost. Send stamp 
for leaflet. G. ELLIOTT, 3 Sandgate 
Ave., Tilehurst, Reading, Berks. 

CANADIAN MARCONI 52 RECEIVERS 
Superhet Receiver covering 1.75 to 16 Mc /s 
In 3 bands. 13 valves. crystal calibrator, 
meter, etc. Requires 150 volts D.C. 60 mA 
and 12.6 volts D.C. or A.C. Complete with 
steel outer case. In new condition, packed 
in original Ministry crates. 510.10.0 
Carriage Paid. Reprinted handbook with 
Circuits, etc., 5/ -. Send S.A.E. for leaflet. 
MARCONI CR100 /B2SRECEIVERS. 6OKc /s 
to 30MC /s. Crystal filter, H.F.O. 2 R.F. 3 I.F. 
stages. Good working order 518.10 carriage 
1Ó- WATT MODULATION TRANS - 
FORMERS, pair 6V6 to match 2500 ohms. 
12/6, Post Paid. 
(Carriage chargea apply to England and Wales 
only) 

Telephone: Worthing 9097 

40/42 PORTLAND 
ROAD. WORTHING 
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V.H.F. Panoramic Adaptor ALA -2 
30 Nte r 11' Pau Adapt,, :Lai will itiaylai 

signals .i Mes either side ni :3ó Me Valves ri BAO, 2). 
615E6. 04L2. OAl'7, OJO, $04, 6OL7 121, 0$N7. 0D3' 
0X2, 103 and C.B.T. 3BP1. Power UP is 115 v 
400 cis B an external P.C. is to be used the power 
requirements are +300 at 70 mA. -1 kV at 2 mA 
and 6.3 v. twice. Controls. Focus Brilliance, X and 
1' Bhlft, Galn. Centre Frequency and Width. 
'these units are useiul lot scanning the V.H.F. Bands 
and will work with a Rx or Convertor with an I.F. 
of 30 Mc,s. These are of recent American menu/ac- 
tin, and in good condition. Price 25.15.0 plus 
7/0 post. 

Selsyns 115 r. 
To and Rx selsyn, Rx selsyn is fitted with di& 
reading 0 to 10 plus and minus. also 24 v D.C. 
brake. These will transmit position of aerials etc 
with a high degree of accuracy. Supplied with 230 
to 110 t. Auto Transformer and connections. 
Brand o w 12.10.0 per paid plus 5/6 post. 

Selenium Rectifiers 
B.K. type 1/P 300 v. A.C. 0/P current 100 mA. with 
muttering brackets. Made be Fed Tele Phone Co., 
U.B.A. Brand new and boxed. Price 2/0 each plus 
1,- poet or 4 for 10/- post paid. 

Marconi Canadian No. 52 Rx 
10 valve Ito covering 1.75 to 16 ale/s in 3 Bands 
also as 3 valve trustai calibrator with check- at 
10- 100.1000 Kea. Has one R.F. and two I.F. stages. 
Controls: MF-AP, gain. Noise limiter, C.W. filter. 
B.F.O., Wide and Narrow Bandwidth, Man or A.P.C. 
Built -in 31n. Speaker and Vaive check and Timing 
Meter. two Headphone pike. Power requirements 
160 v. at 00 mA. 13 v. A.C. at 2 amps. Brand new 
with outer case and circuit. Price 09.12.6 plus 12 /ii 
cart cage. 

Meters 5Q/171 
500 uA scaled 0 to 5. Marconi single hole Oxing type 
20 0.S.O. 900 cat. Rey. New ta- equipment. Price 
15 /- plus l /6 past. 

Power Unit Type 311 
I,P 2001250 v. 00 cis 0/P, + 3110 v. at 250 nA' 
-130 v at 40 mA and 12 v. D.C. Smoothed at 
4 amps. The 0/Ps are all fused and can be switched 
by relays In P.U. Complete ID rase with circuit. 
New condition and crated. Price 95.10.0 plus II 
carriage. 

Auto L.T. Transformer 
IT 230 v. 50 eus O,P. ii v. 3 amp or 12 v. 1.5 amp 
or using the 110 v. Pria tap as .. 40 watt auto trans. 
Totally enclosed. with terminal blocky on VP and 
0'P. Brand new and boxed. Price 10 /- plu. 3 11 post. 

Monitor Unit AN GRD 
This comprises a :mope. Item dig lud. a d A.F. 
Monitot. The scope mes C.H.'l'. 2BPI and valve. 
OAL'9 (2), CALI. 12AU7 (21. 6AQ5 i2), OA2, 2031, 
12AS7. SY% i2). also 3ln. svelte., 3600 Bearing lad 
4f1n.. Tube Shield and Visor Controls Foci's, 
Brill. X and Y Shift Syne. Gain X atop power I 'P 
,s 115 r. 50 e,s, 191u. rack unit with outer covet. 
treces American manufacture in good eoudl.lon 
Good heel. fir genera station moultos. Price 26.10.0 
inns 12 t carnage. 

Loudspeaker Units 
kfeavv duty portable extension epeake, in ease siee 
IT x 17 x dins Speaker to a 101n. 3 ohm unit with 
15 yds. 01 cable and plug. Brand new in sealed 
boxes. made by Ps, Ltd. Pi ice 93.10.0 plus 7/0 
camas,. 

American HS33 Headphones 
Thew are a ight weighs head set of 600 ohm, and are 
tilted w.th soft :vbbei ear pads. Supplied In good 
condition but lea cord and plug. Prier 9.2/6 plus 
'EO post. G.P.O. curd with plug 50- putt paid. 

Chassis with cover 
Comprises chassis with cover size 11 e 6 x 14in. deep 
with 4 Ind. lamps a v. Blue. Orange, Green and 
White each with polaroid filter 3 relays 24 v. sealed 
OP c /o. dimmer Tog. switch etc. Finished in black 
csaeWe with 2 handles. Brand new. Price 22/6 
n,us 5/6 post. 

Power Transformers 
Westinghouse '' /,A292o0 Pei:. tapped 200,250 50 cis 
sees. PO v. at 50 amp o, 120 o as 25 amp- Open 
construction slze 15 x 12 x 9m. Weight appron. 

I cwt. Good condition. Price 18.10.0 plus 30 /- 
arliage. 

B. SLATER, 
34 Lifford Street, 
Tinsley, Sheffield 

RECEIVERS & COMPONENTS 
(continued) SURPLUS AIRCRAFT 

SaEsfaE OnREguara teed. L. S. NAVIGATIONAL EQUIPMENT 
REPAIRS, Pluckley. Ashford, Kent. 

Guaranteed Brand New in original carton 
CANADIAN MARCONI 52 RECEIVERS 
Few only at 09.10.0 Carr. 20 - 
MAINS POWER UNIT E2.10.0 

Supplied with Outer Case, Handbook and 
Circuit. Range 1.75 -16 Mc /s. 

Set has Crystal Calibrator, Speaker, etc. 
V.H.F. RECEIVER. PYE P.T.C. 114 

65 -100 Mc /s 12 Volt D.C. Supply 
This is an II valve double superhet receiver, 
operating on one fixed frequency between 
65 -100 Mc /s., crystal controlled. speaker 
output using midget valves throughout. 
Supplied in 1st class condition with tuning 
data, circuit diagram and complete crystal 
formula. Ideal for the four -metre band (70.2 
Mc /s.) offered at only 70 -, post 5, -. 
These well made tuning units, made for 
the American 19 Tx -Rx, are housed in a 
metal case, colour green or brown, using 
a large precision calibrated scale, are an 
essential piece of equipment ,or the 
serious Tx or Re operator. This unit 
will match an untuned wire or Whip 
Aerial to almost any Short Wave 
Receiver or Transmitter, exceptionally 
good for Mobile Top Band use. This 
American version being well noted as 
far superior to any other. GUARAN- 
TEED BRAND NEW, only 20, -, Post 7)6. 

Instructions supplied. 
JOHN'S RADIO 

OLD CO -OP WHITEHALL ROAD 
DRIGHLINGTON, BRADFORD. 

" HEATH KITS" can now be seen In 
London und purchased on easy 
terms. Croe brochure, DIRECT TV 
REPLACEMENTS LTD., Dept. PW7e9. 
126 Hamilton Road, West Norwood. 
S.E 27 GIPsy Hill 6166 

SPECIAL 
CLEARANCE 

OFFER 
UNUSED TOP -QUALITY 

COMPONENTS 
I.F.T.S 465 Kc s. ... .. ... Pair 4,6 
DP Switch on. oft 2 toggle ... each 2,- 
I Mid. 350V Capacitors ... ... 6 for 3,- 
2 Mfd. 250V Capacitor! ... ... each 1,6 
Variable 4 gang Capacitors ... each 4,6 
Fuseholder, Panel Mtg. .,. ... each 2,6 
Lampholder Red. ... each 2'- 
Potentiometer I Meg. }W ... each 21. 
Hi -flux speakers 15 ohm 10x6 ...each 211 - 
WS.19 Connrs. 6 -12 Pt.... ... each 416 

12 -12 Pt.... ... each 516 

Roty. Tfr. 12V. o/p 350V 30mA ...each 1216 

Web Carriers, Aerial rod 4' 6" ... each 2'6 
also used, but guaranteed 

Hand telephones, self -powered. 10,6 each 
Minimum Order Value 151 - plus 21- p & p. 

R. GILFILLAN & Co. Ltd 

98 Dominion Road, 

Worthing, SUSSEX 

Tel: Worthing 8719 

Originally part of an aircraft direction find- 
ing equipment and containing A.R.B. 
approved components. 

POWER UNITS 
12 volt D.C. input, 25 watts 

Outputs 2 at 350v. D.C. smoothed, and I at 
6.3v. Contains 3 -OC36, 2 -0072, 9- 
Diodes, transformer relay, etc. In mottle 
grey aluminium case 5} x S x 6in. Could 
be adapted for shaver operation. 
With circuit diagram 45,- plus P. & P. 6/6 
Diagram only 2,6 plus P. & P. 9d. 

POWER UNITS as above but 24v. 
input ... 40f- plus P. & P. 6 6 

INDICATOR UNIT 

Contains 24 in. C.R.T. Type DG7 -5 (CV. 
2175), 2- ECC83, 1- ECC81, E.H.T. relu= 
fers and numerous condensers and resistors. 
In mottle grey aluminium case 9 x 6 x 
and would form the basis of a miniature 
Oscilloscope 
With circuit diagram 551- plus P. & P. 6/6 
Diagram only 216 plus P. & P. 9d.. 
The above items are brand new and corn, 
piece but have not been tested and cannot 
therefore be guaranteed. 
A small number of incomplete units of 
each version are available at IS,- each plus 
P. & P. 4 /.. 

COMPONENTS 
-all first grade 

Transistors 0C36 -- Matched pair 
Transistors 0C36- Single 

Transistors OC170 ... 
Transistors OC45 ... 
Transistors AFZI2 ... ... 
Valves 12AT7 (ECC8I) 
Valves 12AX7 (ECC83) ... 

P. & P. 9d. 

E.H.T. Rectifiers K3.4S 

Vinkors LA2409 

Vinkors LA2I08 
Crystals 10.7 me /s. 

P. & P. 1/.. 

C.R. Tubes DG7.5 ... 
P. & P. 3/6. 

1S'- 

151- 

... 25,- 

Also many other items including capacitors. 
resistors, relays, diodes, slow motion drives, 
transformers, group wiring boards. Please 
send S.A.E. for list. 

Enquiries and orders by post only to:- 

N.J. GAWLER 
40 Medina Road, COWES 

Isle of Wight 
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RECEIVERS & COMPONENTS 
(continued) 

TV CHASSIS, 110 with v.h.f., store 
soiled, £5 including carriage. NEW 
19in. TUBES with small spot burns 
£4 including carriage. C.W.O. TRURO 
VALVE SUPPLY LTD., Carclew St., 
Truro, Cornwall. 

FOR SALE 

24011 ELECTRIC POWER ANYWHERE 

MIN from 1210 CAR BATTERY .(as AMERICAN DYNAMOTOR UNIT 
Awî-- 

1 ! loputt2,. output 2w /2101$. al 150 to 220erlis. 
.. _., . Perlin Ill TELEVISION. POWER 0001$ and ill 

nianel AC/DC EIECTELCAI EDOIfntat.tins 
wounds! nuns. Frill Osiris nr- mho. 
Seri shaped ninon lot tall illostnul Well 
W 'SCIENTIFIC Fi000O5, CLUELESS, usta. 

'EDDYSTONE 940 Receiver, new 
and guaranteed, one only. Usual 

' Price £130, Special Price £109. 
DERHAMS, Radio and TV, Kent St.. 
Kendal, Westmorland. 

TRANSISTORS 
If- each. Red or White Spots. 

2f- each. XAI01, XAI02, XBI03, 
OA90, XA I I I, XA I 12, 0C430, 
V10/ IS. 

3f- each. 0C44, 0C45, OC70, 
0071, OC81, OCBID, XAI51, 
XBI04, XCIOI, XCIOIA, 
OC169, OC200. 

4f- each. AFI I4, AFI15, AFI 16, 
AFI17, OCI70, 0C171, XAI03, 
XAII6, XBI02, XBI05, XCI2I, 
XU6I I. 

5f- each. OC 139, OC 140, 
OC204, ORP60, XA70I, XA703, 
G ET7, GET8, GET9, XC I 41, 
BY 100, 0A211. 
10f- each. OCI9, 0C22, 0C25, 
0C26, 0C28, 0C35, 2S013. 

ZENNER DIODES 
4.7v. to 30v., *w. 316, 1.5w. 5f -, 
7w. 61- each. 

Plus many more. Send 6d. in 
stamps for full list and eq. chart 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

FOR SALE 
(continued) 

MORSE EASY ! 
the famous RHYTHM RECORDED 
COURSE cuts the practice time down 
to an absolute minimum. 

One student, aged 20, took only 13 
DAYS, and another, aged 71, took 
only 6 WEEKS to obtain a G.P.O. 
pass certificate If you wish to read 
Morse easily and naturally please 
enclose 8d. in stamps or two inter - 
national reply coupons for full 
explanatory booklet. 

To G3CHS, 
45 GREEN LANE, PURLEY, SURREY. 

HAMMER FINISH PAINT. The 
modern finish for electronics. Can be 
brushed or sprayed. Blue or Silver, 
2I-oz. tins 3/6, post 85.; 5 -pint 7r6, 
post 1 /9; 1 pint 15/ -, post 2/9. Orders 
over 30/- post free. Retailers supplied. 
Write for details. Amazing results! 
Return of post service. FINNIGAN 
SPEOIALITY PAINTS (PW), Mickley 
Square, Stocksfield, Northumberland. 

ELECTRIC SOLDERING -IRON 

FANTASTIC 
BARGAIN OFFER 

Lightweight Pistol Grip handle 
40 watt. 240/250v. A.C. Solid 
copper bit. Detachable handle 
forms cover for iron when not in 
use. With Oft. Safety 3 -core 
flex. Indispensable for 
every home handy - 0s1,Y 
man. A boon to model / 
makers and a necessity 9 6 
for every wireless en- 
thusiast. Offered to P & P 
you at this new amaz- 1/- 
ing price. 
C. H. SERVICE, (Dept. P.W.) 

Lusted hall Lane, Tatsfleld, Kent. 

WANTED 

WE BUY New Valves Second -hand 
Cameras, Binoculars. Projectors. 
Amplifiers, Records, Car & Transistor 
Radios. Components, etc. Send s.a.e. 
to EDDY'S (Nottm.) Ltd., 116 ALfre- 
ton Road, Nottingham. 

WANTED: Information on converting 
W.S.38 set to top band and any other 
modifications. D. WOODHALL, 67 
Belvene Ave., Blackpool, Lancs. 

WE BUY New Valves for cash, large 
or small quantities, old types or the 
latest. Send details. Quotations 
by return. WALTONS WIRELESS 
STORES, 15 Ohuroh Street, Wolver- 
hampton. 

A PROM-PT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House, 
Mannville Terrace, Brad-ford 7. 

rv K 

YU %AN Aerosol spray kit contains 16 oss. line 
quality durable easy instant spray. No stove 
baking required. Available in Grey Hammer at 
14/11 at oar counter or 15/11. Carr. paid pet-push- 
button selfepray can. 
SPECIAL. OFFER: 1 can plus optional transferable 
mp-on trigger handle (value 5/ -) for 18l11, 

Get this .Air Drying Grey HAMMER FINISH now- 
IT'S SUPERB... THE PUSH- BUTTON WAY 
Please enclose cheque 0e 
Y.O. far total amount to: 

YUKAN 
Dept. P. W.I I 

307a EDGWARE RD. 
LONDON W.2 
(C'Ioaed Thurs. g/ternoo,rs, Open all day Sala.) 
Choice of 13 self-spray plain colours and primer 
(MOtor- aryuaittyi -alw available. 

WANTED 
(continued) 

URGENTLY WANTED: New modern 
valves. Transistors, Radios, Cameras. 
Tape Recorders and Tapes, Watches. 
Tools, any quantity. S. N. WILLNITS. 
16 New Street., West Bromwtcn, 
Stuffs. Tel 2392. 

NEW VALVES WANTED 
Any type or quality 

CASH PAID 

R.S.T. Valve Mail Order Co. 

211A Streatham Road 
Mitcham, Surrey 

Telephone: MITCHAM -6202 

DAMAGED AVO METERS wanted, 
Models 7 and 8. Any condition. Any 
quantity. HUGGETT'S LTD., 2 -4 
Pawsons Road, West Croydon. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

MISCELLANEOUS 

ELECTRONIC MUSIC ? - 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes! It has 5 octaves, 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With its variable attack you can play 
Classics and Swing. 

Write NOW for free leaflet and further 
details to e, S S 20 Maude Street. 
1) :srlinelon. Durham. Send 3d, ,tamp 

BOOKS & PUBLICATIONS 

AUDIO, America's foremost journal. 
Year's subscription 43/ -, specimen 
copy 4/ -. All American radio journals 
supplied - list free. WILLEN (Dept. 
401. 61a Broadway London. E. 15. 

SURPLUS HANDBOOKS 
19 set Instruction Handbook 3/8. prp 61. 
1155 Instruction Handbook 3/8, pip nd. 
H.R.O. Instruction Handbook 3 /6, pip 6d. 
38 set Instruction Handbook 3/8, rep 64. 
48 set walkie talkie Circuit & Notes 3/8, p/p it 
88 set walkie talkie Instruction Handbook 4/6. 
pp 6,1. Frequency Meter BC221 Instruction 
Handbook. 3/6. p'p 6,1. Wavemeter Clue D 
Handbook Mk.l, 11, & Ill 3/e, p: p 6d. 18 set 
Circuit Details & Notes 3/8, pip 64. 52 set 
Instruction Handbook 4/8, pip lid. R.10; 
Instruction Handbook 4/8, p/p 6d. R1118/A 
Circuit Diagram & Details 1/9 pip 64. 81224 A 
Circuit Diagram & Details 1)6 p/p 6d. R1355 
Circuit Diagram & Details 1/8, p/p 6d. RF Unit 
24 Circuit Diagram & Details 1 /8, p/p (tI 
RP Unit 25 Circuit Diagram & Details 1 /8, ph' 
6d. RF Posit 28 Circuit Diagram & Details 1/8. 
p/p 6d. Amplifier A1184 Circuit Diagram & 
Details 1/9, p/p 64. Resistor Colour Code 
Indicators. Indicates the value of a resistor at a 
glance. Pelee 1/8, p/p 6,1. All mail order, h,. 
Instructional Handbook Supplies, 

Talbot House, 28 Talbot Gardens, 
Roundhay, Leeds, 8. 
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SITUATIONS VACANT SITUATIONS VACANT 
(continued) 

633 

TV AND RADIO -A.M.I.E.R.E., City 
and Gui -ds. R.T E.B Cert., etc.. on 
" Satisfaction or refund of fee " 
terms. Thousands of passes. For 
details 3f Exams, and Home -training 
Courses (including practical appara- 
tus) in al: branches of Radio, TV 
and Electronics write for 156 -page 
handbook -FREE. B.I.E.T. (Dept. 
24201. 29 Wright's Lane. London. 
W.8. 

MINISTRY OF DEFENCE (Army 
Department), Woolwich, S.E. 16, 
requires Technician to be responsible 
for supervision of industrial stall 
engaged on proof and trials of 
ammunition stores. To control opera- 
tion of electronic recording instru- 
ments and electrical firing circuits. 
Qualifications: Recognised electrical 
engineering apprenticeship or equiva- 
lent training, Experience In opera- 
tion or maintenance of electrical 
instruments and interpretation of 
circuit diagrams essential A know- 
ledge of environmental testing proce- 
dure would be an advantage. O.N.C. 
C. & G. Finals or equivalent. Salary: 
£890 gage 261- £1,179 p.a. (Outer 
London). Application Farms from 
Manager (PE.4705), Ministry of 
Labour, Professional & Executive 
Register, Atlantic House, Farningdon 
Street, London, E.0.4. 

A FULL -TIME TECHNICAL EXPERI 
ENCED SALESMAN, required for 
Retail Sales. Write, giving full 
details of age. previous experience 
and salary required, to the Manager. 
HENRY'S RADIO LTD., 303 Edgware 
Road, London, W.2. 

Ideal opportunity to further your experience 
and be associated with Aeronautical Research and Development 

AS AN 
ELECTRONIC CRAFTSMAN 

AT THE 
ROYAL AIRCRAFT ESTABLISHMENT 

BEDFORD 

Electronic Craftsmen are required to work in a wide range of new and interesting fields 
in electronic engineering, covering instrumentation associated with model aircraft, 
digital data measurement and recording, digital computer techniques, radio telemetry 
systems coupled to research flying, aircraft simulation involving servo systems, aircraft 
radio /radar systems with particular reference to automatic blind landing of aircraft, 
and also ground radio /radar systems associated with Air Traffic Control. 
In all these fields Craftsmen work very closely with research scientists and engineers, 
and are given every opportunity to expand their experience. Craftsmen are mainly 
employed in the construction, testing and maintenance of equipments. Encouragement 
is given to craftsmen to further their technical education. R.A.E. can offer excellent 
working conditions with good prospects for promotion, and housing may be available 
within a short time to married candidates from outside the area. Radio /T.V. service 
experience would be an advantage, but men who have an approved apprenticeship or 
training in electronics, telecommunications, light current electrical engineering, or 
H.M. Forces training in radio or radar, and who wish to further their experience, 
should apply co:- 

Labour Manager, 
Royal Aircraft Establishment, 

Bedford. 
Tel. Bedford 67411 Ex. 7.519 

RADIO AND TV Exam. and Courses 
by Britain's finest Home -study School. 
Coaching for Brit.I.R.E., City and 
Guilds Amateur's Licence, R.T.E.B.. 
P.M.G. Cert., etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

MINISTRY OF DEFENCE (ARMY DEPOT.) 
ROYAL ARMAMENT RESEARCH AND 

DEVELOPMENT ESTABLISHMENT 
POTTON ISLAND, GREAT WAKERING, ESSEX 

HAS INDUSTRIAL VACANCIES FOR 

Electronic Mechanics - 

Electronic Wiremen 
(Semi -skilled) 

Rates of Pay 

Who have served an apprenticeship or 
equivalent training, or 5 years 
experience as a skilled man. 

- Who are over 21 years, have had 
experience in Wiring Techniques and 
can identify electronic components. 

Only basic theoretical knowledge is 
required. 
Skilled -£15.6.0 to C16.I9.0 per week 
Semi -skilled- E12.13.0 per week. 

42 hour 5 -day week 

Paid Sick Leave 
Paid annual leave in addition to public holiday 
Prospects after a period of qualifying service o 

establishment in Government Service, with 
Superannuation benefits 
Free Transport from Shoeburyness. 

Applicants should write or telephone for particulars to: 

Administrative Officer, Ministry of Defence (AD), 
R.A.R.D.E., Potton Island, Great Wakering, Essex. 

Telephone; Great Wakering 491. Extension 102. 

A.M.I.Meoh,E., A.M.I.E.R.E., City and 
Guilda. G.C.E.. etc. Become a Teoh- 
nielan or Technologist for high pay 
and security. Thousands of passes. 
For details of Exams, and Courses in ai branches of Engineering, Building, 
Electronics etc.. write for 1M -page 
hand000k -FREE, B.I.E.T. (Dept. 
240B1. London, W.8. 

EDUCATIONAL 

THE INCORPORATED PRACTI- 
TIONERS IN RADIO AND ELEC- 
TRONICS (I.P.R.E.) LTD. Member - 

.ship conditions bookie: 1/, Sample 
copy of 1.P.R.E. Official Journal 2. 
post free. Secretary, Dept. B., 32 
Kidmore Road, Cat-ersham. Reading. 
Berks 

RADIO OFFICERS see the world. 
Seagoing and shore appointments. 
Our many recent successes provide 
additional trainee vacancies during 
18.65.6d Grants available. Day and 
boarding students. Stamp for pros- 
pectus. WIRELESS COLLEGE, 
Colwyn Bay 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for 1.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs') R.T.E.B., 
etc. Many unique diploma 
courses inc. Colour TV, Elec- 
tronics, Telemetry & Corn- 
puters. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career 

ICS DEPT. 541 PARKGATE ROAD 
LONDON S.W. II. 
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EDUCATIONAL 
(continued) 

CITY AND GUILDS )Electrical, etc.) 
on " Satisfaction 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 156 -page handbook - 
FREE. B.hE.T. (Dept, 242A), 29 
Wright's Lane, London, W.8. 

RADIO OFFICERS' training courses. 
Write Principal, Newport and Mon- 
mouthshire College of Technology. 

METAL WORK 

METAL WORK. All types cabinets, 
Chassis racks etc., to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman St., Loughborough. 

CHASSIS ALUMINIUM AND TIN 
PLATE, e.g. 

e x 4 x 2f' 5 /3d. 
12 : 3 x 24' 6 /-d. 
8x6x34' 7 /-d. 

Special sizes mad.: to order. 

LOUDSPEAKERS Mi sizes, e.g.: 
24' z 8 ohms rowed 9 /9d. 
Reconditioned elliptical 3 ohm. 7/Od. 

SINCLAIR x10 assembled and in kit form; 
X20 assembled. 

TAPES AND EMPTY SPOOLS 
All aim, e.g.: 
Message tape 160' 0' only 8 /-d. 

TAPE SPLICERS AND CUTTERS 
181eá. 

CAPACITORS an aloe., e.g.: 
2 MFD TOO 15 volt 1 /8d. 

100 MOD TOO 12 volt 2/ -d. 
250 MF» 12 volt 2 /Sd. 

SOLDER MULTICORE Boxes bd. to 
151-d. 

SOLDERING. IRONS Solon, Lighteold 
Paco, Ross e.g.: 

Boca straight and pistol grip 9/-d. 

LARGE RANGE OF EAR PIECES, 
TEST METERS, STOCKS OF VERO- 

BOARD, etc. 
Give yourself the treat you deserve- 
call at our 'hop, see our qualified staff and 
discuss your electronic problems, no matter 
how simple or complex -we'll do our best 
to help. 
Also you can use our postal services or 
telephone SOUth 2904 

TRADE ENQUIRIES WELCOMED 

L7 
BOTHWELL ELECTRIC 
SUPPLIES (Glasgow) LTD. 
S4 EGLINTON STREET, 
GLASGOW, C.S. 
Member of the Lander Group 

s 

Ú 
t, App. App. Foe 

396 
Pa 

` 

f2 
PEST FREE 

On your OWN TRANSISTOR PORTABLE! 
* No Plugs -No Connections! Just place Dewtroa 

Wave Trap near radio! Boosts 'Pirate' and 
distant stations, reduces 'fading'. * Extends Battery Life! * Use in car or caravan Without Aerial! 

British -made. Supplied with PPS batt. (life several 
math') and Instructions. Money refund guarantee. 

ACW. LTD., Dept. P.W. Ringwood Road, 
FERNDOWN, Done 

PADGETTS RADIO STORE 

OLD TOWN HALL 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

Special Offer. Brand New Boxed TV Tubes. 
MW93 /69, 65/ -. AW43 -88. 75) -. MW36124, 37/6. 
90 Degree Tubes with slight glass fault 37)- 
each. Carriage on any tube in G.B. 10 /, 
Fully Guaranteed for 12 months. 
Reclaimed Tubes. Six months guarantee. 
A W43180, 301 -. MW43180, 30 / , MW43169. 30) -. 
CRM172, 30! , CRM142, 17) -. 12 inch tubes, 
10 / -. 17 inch tubes perfect but without 
guarantee. 17/- each. Carriage on any tube 
in G.B., 10) -. 
Scope tube removed from units, DG7 -S. 
2 51n., perfect condition. 30) -. Post 4/8. 
New JAP earpieces complete with lead and 
plug, 3 or 5mm. 1111. Post paid or 20 /- per 
doren. 
New Transistors, 0072. 2 / -; CV425, 10d.: 
CV448, 10d.: CV442, 10d. 
New Diodes, top grade. no duds. 3/- doz., 
post paid. 
New 121n. Speakers with built -in tweeter 
3 or 15 ohms. 28)6. Post paid. 
Perfect Speakers ex. equipment, 101n. 
round, 101 Post 3/ -. Sin. round. 61 -; Post 
3/ -: 7 x 4in., 5/ -. Post 2/ -. 6 x 41n.. 3/ -. Post 
2/ -. Six for 20/ -, post paid. 6in. round. 3 / -. 
Post 2/ -, 20 / , Phillips Sin. Round, 51-. 
Post 2/ -. 
Motors Single Phase 240V. quarter R.P., 
26/ -; 1400 Revs. Fully guaranteed. ex. 
washing machines, carriage 8/6. 
Small Switch Motor 24v. will run froml2 or 
6 volts. 10 / -, post paid. 
Bush 121n. TV 24 C 13 channel TV. Complete 
and tested with good tube. only wants clean- 
ing. 76/ -, carriage 10/ -, G.B. 

VALVE LIST 
Ex equipment. S months' guarantee 

EL91 1/8 20P1 4/- PCC84 4)- 
EL80 2/- 20P4 S/8 PCL82 5/- 
EL84 5)- U8O1 8/6 PCL85 5/- 
ECC81 3l- U281 5/- PL36 5/- 
ECC82 3/- U282 5/- 12AT7 3/- 
EY51 218 U329 51- 6CH8 1/8 
EY86 51- KT36 b!- 118 3/6 
EBF80 418 6V6GT 455///-: /- ARP12 116 EB91 9d. 6B3 1/6 Box 50 for El ECC83 4/- 6K25 5/- 
EL38 5/- 6P25 3/6 

807 5!- EF91 9d. 6U4 5!- 
DoZ. 8/- 6F1 1/- PY33 8/- 

6F14 5/- PY80 3/- EF80 1/6 
6F15 

5j_ p 8/6 6R7 
Doz. 11 

/3 
10F1 1/- PL81 41- Doz. 10 /- 
10P13 5l- PL82 3/- 6V6 1)9 
10P14 5/- PL83 3/- Doz.l81- 
20131 21- PY82 3l- 6R8 1/9 
20L1 5/- PCF80 41- Doz. 181- 
20P3 4/- PZ30 5/- 1125 51- 

All valve posts paid 

when 

replying 

to 

advertisements 

please 

mention 

Practical 

Wireless 

NEW DEAL FOR AMATEURS 
Every component is brand new. Accurate, tested 
resistors, condensers, components to give you 
first time working. instruction book: written 
by Radio lnstructors- anyone can build without 
any knowledge of Radio or Maths: Superb after 
sales service facilities. Our designs are to the 
highest specifications top quality is pot first. 

All kits include w 
ire 

nuts. screws, 
r hadware etc. Money back 

guarantee: shoo Id 
you feel on receipt 
ar the kit bleu you 
are etc to Iii hood it, return it 

39/6 I úÑ 
within 

our eéfu d y t- -- 
i 

nncyl As sup- 
plied to sohools, universities, H.M. Forces etc. 
The President 4 is a pocket size medium wave 
radio -only 31" x 2I' x l' Specially designed 
case. ferrite rod, 4 new Mallard semiconductors, 
proper tuning condenser 
proper plug -in 
battery. Special re- 
lies plus regenera- 
tion circuit gives 
performance equal 
to 6 tranustor Radio 
(even operates a 
speaker). Amazing 
power, super), tone 
-tune= into station 
after station, home 
and abroad. No' 
aerial or earth 

't 

29/6 nbeautifully say - 
II y\ eeded-works 

wherat all 
Only g6 plus d R p. Everything- 
including 4 Mallard semiconductors, c. 

-P1 personal ece 
The Vice-President 3 is smaller still -in fact 
there is no smaller! Size only ly, la /m x fin. 
Specially designed case, ferrite rod, cover.= all 
medium waves, works anywhere indoors or 
outdoors. Uses 3 new Millard semiconductors- 
0A90/91, 0044 and 0A90/91 in new reflex 
circuit -pulls in Luxembourg. 'Pirates ", 
Foreigners etc. and even this size uses Proper 
Tuning Condenser! ONLY 29/8 plus 2/0 p. d p. 
Everything -including 3 Millard semiconduc- 
tors, personal earpiece etc. NO more to pay. 
All parts available separately. 
EDUCATIONAL ELECTRONICS CO. (EEPW2) 

77 New Bond Street, Mayfair, London W.I. 

FAMOUS POR THIRTY YEARS for 
SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT-WAVE 
KITS 

A.A.C. were the original suppliers of Short - 
Wave Receiver Kits for the amateur con- 
structor. Over 10,000 satisfied customers - 
including Technical Colleges, Hospitals, 
Public Schools, R.A.F. Army. Rams. etc. 

IMPROVED 1985 RANGE 
1 -Valve model "CY ", complete kit, Pries 34/6 
Customers say: `Definitely the best one- 
valve S.W. kit available at any price. This 
kit contains all genuine Short -Wave com- 
ponents, a drilled chassis, accessories and full 
instructions. Ready to assemble and of 
course, as all our products, fully guaranteed, 
FULL RANGE of other kits still available 
including the famous model 'K', price 77/ -. 
Before ordering call and Inspect a demon- 
stration receiver or send for a descriptive 
catalogue and order form to:- 

'H.A.C." SHORT -WAVE PRODUCTS 
(Dept. TM.), 44 Old Bond St., London W.1 
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NEW VALVES ! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
IRS, 155. 1T4. 3S4, 3V4. DAF91, DF91. DK91, 
DL92, DL94. SET OF 4, 14/ -. 
DAF96. DF96. DE96. DL96. SET OF 4. 23/6. 
(i)A, 3/9 EB91 1/9 PL38 8/6 
1R5 4/- EBC41 6/3 PL81 8/8 
lS5 3/3 EBF80 5/9 PL82 SI- 
1T4 1/9 F,BF89 5/9 PL83 5/11 
384 4/3 ECC81 3/3 PL64 9/- 
8V4 5/- ECC82 4/8 PY32 8/8 
6K7G 1/3 ECCBU 4/8 PY33 8/8 
6K8G 3/3 ECC85 5/3 PY80 
6Q7G 5/6 fiCF82 5/9 PY81 
UVBG 3/- ECI-133 5/9 PY82 
20P3 1018 ECH42 7/9 PY83 
20P4 13/- ECH81 5/6 PY800 
20P3 11/8 ECL80 5/11 U25 
30FLI 9/3 ECL82 6/6 U26 
30L15 9/9 ECL86 8/- U191 

35L86T 5/8 ÉF41 5ja U301 

85A2 5/9 EF80 4/3 
CL33 8/8 EFTS 4/6 
DAC32 8/9 EF86 618 
DAF91 3/3 EF89 4/3 
DAF96 5/11 EF91 2/8 
DF33 7/6 EL41 8l9 
DF91 1/9 ELM 418 
DF96 5/11 EY51 5/11 
DK32 7/- EY86 5/8 
DK91 4/- EZ40 5/6 
DK92 7/9 EZBO 3/9 
DK96 6/3 EZ81 4/3 
DL33 6/8 PCC84 5/6 
DL35 4/9 PCC89 9/6 
DL92 4/3 PCF80 6l3 
DL94 5l- PCF82 61- UL84 
DL96 5/11 PCF805 8/- UY41 
DY86 8/3 PCL82 8/3 UY83 
DY87 7/3 PCI-83 91- W77 
EABC80 5/6 PCL84 718 Z77 2/8 
Postage on 1 valve 9d. extra. On 2 valves or 
more, postage 6d. per valve extra. Any 
parcel insured against damage in transit 

8d. extra. 
Office address. no callers. 

4/9 

9/9 

5Ì11 
8/- 

8Ì8 
10/8 

1 14/9 
UABC80 5/- 
UAF42 6/11 
UBC41 61- 
UBF80 5/8 
UBF89 5/9 
UCC84 7/11 
UCC85 6l- 
UCF80 8/3 
UCH42 71- . 

UCH81 Bl- 
UCL8,2 7/- 
UCL83 8/8 
UF41 6/8 
UF119 5/6 
UL41 7/- 

3Ì/9 
11 

4/9 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON N.16. 
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RADIO CLEARANCE LTD. 
27 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 918E 
Bulk enquiries invited. The oldest component specialists in the trade. Est. 35 yrs. 

LOUDSPEAKER BARGAINS STILL AVAILABLE 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers 
enable us to offer these units at THE LOWEST PRICES EVER! Don't miss this 
golden opportunity to obtain a first -grade permanent -magnet LOUDSPEAKER 
off the production line at LESS THAN THE MANUFACTURER'S COST! Read 
carefully the prepared list below and choose Just the right speaker for the Job - 
C OMPARE THE PRICES ANYWHERE! SELLING EAST- STOCKS CHANGING 
RAPIDLY. 

Size Wilms /roped. Sic "moo hoped. Sits Gams aped. 
n. in. in. n. 

nchex lines hnr Prier inches Iinm ohm Prix inches lines okay Price 
î000 80 r 8/- 31 9000 3s 10/6 4 9500 23 11/8 

11 7000 36 8/8 3i 9500 ) 10/8 3 7000 3 8/8 
11 7000 00 8/6 31 7000 35 818 

- 7500 3 

30/8 
9/- 7000 80 8/- 31 9500 30 10/8 

Gnu 3 10/- 4 7000 25 11/6 9500 3 

6000 5 8/6 4 0000 10/8 9000 13 1218 
fi 701)1 9/- 1 7000 33 11/- ,5 ä50D :5 10/6 

7000 33 91- 4 7500 3 9/8 g, 7000 3 311 - 6500 60 9/8 4 9000 .50 11/8 
OU IS 1318 31 6000 15 10 /- 4 9500 33 11/8 000 

a i 7000 9/6 4 9700 id 181- x 9500 3 18/8 

.i 
5 x 3 
5x:i 
5 x 3 
6 x 4 

6 x 4 

6 x 4 
7. :I; 

I)000 35 
7(100 3 
9000 
9309 1 

6600 A 

9500 :+ 

9300 3n 

7000 

12/- 

8/8 
9/- 
9/8 

1U1- 
ill- 
9/8 

7 x it 
7 31 

7 x 4 ' x 4 
7 x 4 
- x 4 

9 x 21 

95011 
9300 
9000 
9500 

10000 
11010 
6000 
700, 

3 
30 

10/8 
11/8 
11/- 
12/8 
12/8 
16/6 
A/8 
9/- 

x 2 

s 

9500 
9 n 6 9500 
A x 3 11000 

Ui x It 11000 

10 o 0 11000 
V x o 11000 

3 10/. 
3 11/- 
:1 13/8 

4218 

1`.218 

a 1318 

ALLOW 2 /6 each Speaker for postage and packing and handling charge and please 
specify the exact requirements -the nearest available will be sent. 

SELECTED BARGAINS 
Beautifully geared AM /FM 2 -gang Condensers, 41 AM /FM /FT'S 465 kc /s and 10.7 Mc /s 
4/6 pair; Magnavox Crystal Tape Recorder Mikes, 12/6; 3 watt Stereo Amplifiers 
complete, ready to switch on. 79/6; Sentercell rectifiers R3 /2D- D3- 2 -1 -Y. 8/8 each. 
DIODES-0A79, OA90, CG46H, GD1O, 2/- each. 
TRANSISTORS: 0C45 4/6, PXA101, 3/9, AF115, 4/6. Sub min. Germanium diode 1/3, 
M1 diode Od. each. Silicon diodes. 400 p.i.v., 330mA. 2/6 each, please send STAMPED 
and ADDRESSED envelope with any enquiry. We regret no catalogue -our stocks 
move too quickly' Kindly make provision for additional postage and package charge 
to avoid delay- Perms: (!ash With Order or C.O.D. on Orders over 10 / -. 

AMBII /OOSEN6 /HEERS 
ELATEST ED TION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative t56 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I B.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

SATISFACTION OR 
REFUND OF FEE 

Whatever your age or ereerieuee, you cannot afford 
to min reading flue famous book. It Its are earning 
lase than 530 a week. Bend for your espy et 
"ENGINEERING OPPORTUNITIES" today -FREE. 

WHICH IS YOUR 
PET SUBJECT ? 

Mechanical Eng., 
Electrical Eng.. 

Civil Engineering, 
Radio Engineering, 
Automobile Eng., 

Aeronautical Eng., 
Production Eng., 

Building, Plastics, 
Draughtsmanship, 

Television. etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M.LMeo4E, 

A.M.1.e.E. 
A.M,LProd.R. 

A.11.LM.L 
ÁI.0.8. 

8.8v. 

City & Guilde 
Den. Cert. of Education 

Eta.. etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE/21 ), 29 Wright's Lane, London, W.8 

PRACTICAL 

Basic Practical and Theore- 
tic Courses tor beginnen in 
Radio, T.Y., Electronioa, 
Etc.. A.M.LE.R.E.. City & 

Guilds 
Radio Amateurs' Esom. 

R.T.E.B. Certificate 
P.51.0, Certificate 
Practical Radio 

Radio &TelevisionSeeoleme 
Practical Electronics 

Electronics Eagiaeerina 
Automation 

INCLUDING 
TOOLS! 

The tpecialitr Elec- 
ironiet Division of 
B.I.E. T. 
NOW offers you a 
real laboratorytrain- 
ine at home with 
practical equipment. 
Ash for details. 

B.I. E.T. 
SCHOOL OF 
ELECTRONICS 

POST COUPON NOW f 
Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME 

® ADDRESS 

SUBIECT OR EXAM 
THAT INTERESTS ME 

SE/21 
.c 

THE .;IA: Is THE LEADING. ORGANlSATCOFCO w°`ITS KIND IN THE WORLD 
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10/14 WATT HI -FI AMPLIFIER KIT 
A stylish 
finished 
mortam al 
amplifier 
with an 
output of 
14 watts 
f r o m 2 
EL84's in 
push -pull 
Super rep - 
roduction 
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 -1511 speaker and independent volume 
controls and separate bass and treble controls are 
provided giving good lift and cut. Valve line- p 
2 EL84's. ECC83, EFSO and EZ80 rectifier. Simple 
instruction booklet 1/6. (Free with parts). 

£6.19.6". P. 
All parts sold ready bu.ONLY 8w 
Also available ready built and tested complete with 
elainlard input sockets. 28.15.0. P. & P. 8/6. 

Carrying Case for above 28/8, P. & P. 716 

SPECIAL HARVERSON OFFER ! ! ! 

BRAND NEW HEAVY DUTY 12ín. SPEAKERS 
Response 45 c /s -13 Eels. 15m, voice coil. Available 
In 3 to 15 ohms. Guaranteed full 15 watts British 
rating. Heavy cast aluminium frame. These are 
current production by world famous maker and as 
they are offered w dl below list price we are not 
permitted to disclose the name. LIMITED NUM- 
BER ONLY. UNREPEATABLE AT 89/8, P. & P. 
5/ -. Also 25 watt Guitar Model available at £5.5.0 
And 35 watt Guitar Model £8.8.0. 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 
Type TAI l'PlP 

Ir 

Peak output in excess of 1¢ watts. All standard 
British components. Built on printed circuit 
panel size 6 x 3in. Generous size Driver and Out- 
put Transformers. Output transformer tapped for 
3 ohm and 15 ohm speakers. Transistors (0ET114) 
or 61 Mollard 0081D and matched pair of OC81 o /ps 

9 volt operation. Everything supplied, wire 
battery dips, solder etc. Comprehensive easy 
to follow instructions and circuit diagram 1/6. 
(Free with Kit). All parts sold separately. 
SPECIAL PRICE 451- P. & P. 3/ -. 
Also ready built and tested 52/8. P. & P. 3/ -. 
A pair of TAl's see ideal for stereo. 

HARVERSON'S F.M. TUNER Mk. I 

F.M. 
tuning 
head by 
Pamons 
maker. 

Guar- 
anteed 
non -drift 

Per - 
meabili- 
ty tuning 

Fre- 
quency coverage 
88 -100 Me /s 

Balanced diode output. Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial (7 s 31m glass). Self -powered using a good 
quality mains transformer and valve rectifier. 

Valves used: ECC85 two EF80's and EZ80 
(rectifier). Fully drilled chassis. Size of com- 
pleted tuner S x 6 s 5)in. All parts sold separately. 
Set of parts if purchased at one time. 85.19.6. 
plus 8/8 P. & P. and ins. Circuit diagram and in- 
structions I/O post tree. Mark H Version as above 
but complete with magic eye front patio and 
brackets 26.12.6, P. & P. 8/6. 
Mark IH Version as Mark I but with output stage. 
ECL82) and tone control £7.7.0. P. & P. 8 /6. 

Handsome Metal Cabinets. Choice of Black or 
reen. Tu fit Mark 1, 25/ -, P. & P. 3 / -. To fit 

Mark H. 17/8, 1'. & P. 3/ -. 

SPECIAL PURCHASE TURRET TUNERS 
By famous maker. Brand new and unused. Complete 
with PCC84 and PCFSO valves 54 -38 Mc /s I.P. 
Biscuits for Channels 1 to 5 and 8 and 9. Circuit 
diagram supplied. ONLY 25/- each. P. & P. 3/9 

GORIER F.M. TUNER READ 
88-100 Mc /a 10.7 Mc /s L.F. 16/-. pin '2/- P. & P. 
(ECC85 valve, 8/8 extra). 

4 -SPEED PLAYER UNIT BARGAINS 
All Brand New in Maker's Original Packing 

SIN OLE PLAYERS 
GARRARD SP25 De Luxe ....212.10.13. Carr. 5/6 
B.S.R. 0137 with unit mounted pick -up arm. 

24.18.8, Carr. 5/6 

E.M.I. with unit mounted piek -up arm. 
£4.9.8, Carr. 5/6 

AUTO CHANGERS 
LATEST H.S.R. 17A25 Super Slim mono. £8.2.8 
B.S.R. UA15. £8.19.8, B.B.R. DAIS. 98.19., 
LATEST GARRARD AT5 98.8.0 
Standard GARRARD Autoslim 98.10.0 
GARRARD ASE....810.10.0, Carr. 6/6 on each. 

All the above milts are complete with Do mono 
head and sapphire stylii or can be supplied with 
compatible stereo head for 12 /6 extra. 

THE NEW HARVERSON KIT FOR THE HOME 
CONSTRUCTOR 
A really excellent 
all purpose A.C. 

Ins 200/'240v. 
AMPLIFIER KIT 
TYPE ESL 'FOUR' 
3 VALVE, 4 WATT 
USING ECC83 
EL84, EZ80 
VALVES 
Special batting inc- 
lude: 

Heavy duty double -wound mall transformer 
with electrostatic screen. Separate Bass, Treble 
and Volume controls, giving fully variable beset 
and cut with minimum Insertion loss. Heavy 
negative feedback loop over 2 stages ensures high 
output at excellent quality with very low distor- 
tion factor. Suitable for use with guitar, micro 

moo mounting of controls or d is remote 
e t on chassis. All 

this builds onto a chassis size only 7¢in. wide x 4in. 
deep. Overall height 41ín. All components and 
valves are brand new. Very clear and concise 
instructions enable even the inexperienced ama 
teur to construct with 100% success. Supplied 
complete with valves, output transformer (3 ohms 
only), screened lead, wire, nuts, bolts, solder etc. 
(No extras to bu 

PRICE 79 /6 
P. &B P. 

Comprehensive circuit diagram, practical layout 
and parts list 2/8. (Free with kits). 

QUALITY RECORD PLAYER AMPLIFIER 
A top- quality record player amplifier. Size 
7in. w. x 2¢in. d. x _ }in. h. This amplifier (was 
steed in a 29 an. record player) employs heavy duty 
double -wound mains transformer, ECC83, EL84, 
EZ80 valves. Separate bass, treble and volume 
controls. Complete with output transformer 
matched for 3 ohm speaker. Ready built and tested 

PRICE 6916 P. & P. 4/9 
ALSO AVAILABLE. Mounted on board with 
output transformer and fila speaker ready 

Py 5/9 fit into cabinet below. PRICE 89/8, 

QUALITY PORTABLE R /PLAYER CABINET 
Uncut motor board. Will take e.bove amplifier and 
R.S.R. or GARRARD Autochanger or single 
Record Player alit. Size tO x 14 x 81in. 

PRICE f3.9.6. Carr. 7 6 

6 TRANSISTOR AND DIODE 
SUPERHET 

A first-class 2 waveband transistor superhet 
Printed circuit panel (size 8¢ x 21in.). 3 pre - 

aligned IF transformera. High -gam Ferrite Rod 
Aerial. All First -grade transistors. Car aerial 
winding. Push -pull output. All parts sup- 
plied with simple Instructions. AS parts sold 
separately, Set of parte if purchased at one time 
ONLY 94.5.0. P. & P. 2/6. Circuit diagram 2l- 
(free with set of parts). 

35 OHM SPEAKERS 
Suitable for tue WA above. lin. Goodmans. Ideal 
replacement for most pocket portables 8/6, 38ín. 
12 /8; 5in., 17/6; 7 x 41n., 21 / -. P. & P. 2/- per spkr. 

Portable CABINET .. 

Size approx. 9¢ s 61 s 351u. Suitable for above 
using 35in. speaker. 25/ -. P. & P. '2 /6. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 IF transformer one oscillator coil one driver 
transformer and wound Ferrite aerial fined. long 
and car aerial coupling) 82/8 complete post. 5/ -. 
Il transistor printed circuit board to match 8/6. 
Post 1 / -. Circuit diagram 1/6 extra. 

LATEST MODEL B.S.R. TU 12 
4 -SPEED PLAYER 
AND PICK -UP 

ONLY 69/6 CO arr. 
di 

71n. metal 
turntable Low 
Butter per- 
formance. '200 
1250 v. shaded 
pole motor 
with 90 v. tap 
for valve 
heaters. High 
gain crystal 
pick -up with 
turnover í.P/78 head complete with sapphire stylii. 

TWO VALVE GRAM AMPLIFIER 
ON PRINTED CIRCUIT BOARD 

(UYSS. UL84). Can be used with 
tif) v. tap off motor. O.P. Trans. 
volume and tone control. Size fig in. 
widexlin 
Seep x 
:slip high 
overall. 
ONLY 
39/8. P. 
& P. 2/8 
Mains 
dropper 
res. for 
filaments 
if required. 2/8 extra. 

SPECIAL PURCHASE! 
FROM LEADING 

HI FI MANUFACTURERS 
7 -10 watt OUTPUT TRANSFORMERS to 
match pair of ECL86's in push -pull to 3 ohm 
output. ONLY 11 / -. P. & P. 2 /ti. 
7 -10 watt ULTRA LINEAR OUTPUT TRANS- 
FORMERS to match pair of ECL82's in push - 
pull to 3 ohm output. ONLY 15/ -, P. & P. 2 /6. 
SPECIAL MAINS TRANSFORMERS to match 
either of the above. Tapped primary. Secondary 
250v. 80mA half wave and 6.3v. 2 amps. 
ONLY 12/8. P. & P. 3/6. 

NEW CARTRIDGE BARGAINS 
ROSETTE STEREO 105 CARTRIDGE. Stereo /LP/ 
78. Complete wth two sapphires. Original list price 
87/9. OUR PRICE 24/ -, P. & P. 1 / -. 
GARRARD GCS Mono complete. List price 34/11. 
OUR PRICE 12 /6, P. & P. I /-. 

STEREO AMPLIFIERS 
Incorporating 2 ECL82'e and 1 EZ80 heavy duty 
double -wound mains transformer. Output 4 watts 
per channel. Full tone and volume controls. Abso- 
lutely complete. 

BARGAIN PRICE 

£4.19.6' 6 s 
P 

SUPER DE LUXE version of above incorporating 
ECL86 valves separate bass and treble controlo 
and full negative feedback. 8 ens., P. & P. 6/6. 

SPECIAL BRANO NEW 
TRANSISTOR BARGAINS 

GET 15 (Matched Pair) 15 / -; VII /10p. 10 / -; 0071 
6/ -; OC76 8/ -; AF117 7/8; ORE'S 10/8. 
Set of Mullard 6 transistors OC44. 2 -0C45 OC81D 
matched pair OC81 25 / -, ORP12 Cadmium Sulphide 
Cell 10/8. 

EDISWAN MAZDA 
PXAI01 8/8; XAI05 6/8. 
R.F.I. Pack: 1 -PX A102 Mixer; 2 -PRA 101 
1.F'. Amp. /Equiv.0044 and 017451 10 /8 
H.F. 2 Park: 2-1.X A101 I.F. I- PXA102 Ose.: 
1 -PX AIIIIi Miser 12 /8 
L.F.fi Pack: Consisting of PXB113 Driver Matched 
pair PX171 mounted complete with heat sinks 
(Equiv. 000 I) and OC381 I 12/6 
ALL TRANSISTOR', POST FREE. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 

Open all day Saturday Early closing Wed. 1 p.m. 
A few minutes from South Wimbledon Tube Station (Please write clearly) 
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.E. ONLY. P St P. OVERSEAS 
ORDERS CHARGED EXTRA. 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

CHErrywood 3985 

SEE 
RIGHT 
HAND 
PAGE 
FOR 
MORE 
ITEMS 
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3 -VALVE AUDIO AMPLIFIER 
MODEL. HA34 

Designed .0 Ll . 
epduction A.. y records A.C. Mai., 

I,dI' Lperatlon. Ready 
built on plated 

. heavy, gauge metal 
i - Animals size 7L n. 

rte_ tr. a rio. d. x 4; in. h. 
Incorporates DA '83 
RL84, F7.80 valves. 
heavy duty double - 

and mains transformer and output transformer 
matched for 3 ohm speaker, separate Baas. Treble 
and volume controls Negative feedback line 
Output 4y watts. Front panel can be detached 
and leads extended for rem de mounting of con - 
trola. The HA34 has been specially designed for us 
and our quantity order enables OS to offer them 
complete with knobs, calves, 

7/Oa Gsf3 
P. & P. 

etc. wired and tested for only 7/ to u/- 

BRAND NEW 3 OHM SPEAKERS 
bin.. 1810; 611n.. 16/ -; Nin., 21 / -; loin. 26/ -: 
i2io 87/8; (121n. 13 ohm. 30 /-t 101,. x t>In., 28 / -. 
E.M.I. 130 x yin. with high tins ceramic magnet 
42/ -; 13 ohm 46/ -. 
4ia. HIGH FLUX TWEETER. x ohm of 13 ohm 
imp. Famous British make 12 / -. P.h P. 4 and 
Bin. 2 / -: 6r' and ein. 2/8: 10 and 12Ln. We per 
spraker. 

TAPE DECKS 
COLLARO STUDIO DECK. 3 motora, 3 specds 
push button control. Up to 71n. spools 010.10.0 
P. A P. 7 6. 
B.B.R. MONARDECK. Singe speed. xfin. per 
see.. simple control nee. 3f in. %p row- 26.16.0 plus 
7 6 cart. and Ins, Tapes extra -4, 

BARGAIN OFFER CORNER 
MAINS TRANSFORMERS 

Fully shrouded. can n be mounted uptight . ul 
through. Tapped pri. 110, 200. 220, 240v. s,. 
230v. I wave at 83mA and 6.3v.? amps. 
Stack size 3x2 #x1Nn.PRICE 12/6 P. a P. 3/6 

ALSO semi- ahroudod drop thus' type. Prs. 200 
220, 240v. See. 250v. 4 wave at 70mA and 6.3v. at 
it amp. cit. Stack size 3x2f :lain. 

PRICE 11 /w P. a P. 3,- 

PRECIIIION 6- '.INUTE DELAY ACTION SWITCH 
thockwnrk actuated. Made by Smiths. Separate 
switching actions at lutes oars up to 6 minx 
Each switch action designed for current (nailing 
up to le ampo at 230 volts. Suitably for photo- 
graphic tierc, sequence switching operations, etc, 
etc. Brand new and unused units uttered at a 
fraction of their true value. OUR PRICE ONLY 
10/- each. P. it P. 1.06 (3 or more post free). Special 
quotation, for quantity. 
HEAVY DUTY NON INDUCTIVE D/P MICRO 
SWITCH. Conservatively rated 10 amps at 130x. 
Standard one -tole fixing. Body size 1; x f x kin. 
deep foe. terminals 81- each. P. a 1'. l/- it or 
mere prat free). 
NEON A.C. MAINS INDICATOR. Po canoe 
mounting, ut out size if t fin. o fin. deep 
:use. terminal. White lase with leur ,filing brighter 
'fight. Fo mains 200,23pv. 2/6, each. P.P. rid. 
/6 or more post free). 
VYNAER AND REXINE SPEAKER AND CABI- 
NET FABRICS. Approx. 341,. wide. Usually 
86/- yard. OUR PRICE 1ßf8 per yard length. 
P. & P. 2/6 (min. one yd.) B.A.E. for sampler. 
ACOS CRYSTAL MIKES. High imp. For desk 
uc hand age. High sensitivity 18/8. P. A P. 116. 

TM. CRYSTAL STICK MIKE. listed at 45n. 
OUR PLACE. 18/6. P. S P. oi. 

T.C.C. SUPPRESSOR CONDENSERS. 930v. 
.005 -n .008 s .1. O. tubular can fin. inn, x 
fin. die. 2 for 3/- poet tree. 
TRANSISTOR DRIVER and 0/P TRANSFORM- 
ERS. (Tapped 3 ohm and 13 ohms output). 
Plus 4 suitable Transistors giving approx. 1 watt 
output 26f -. P. & P. 2/0. 
2-GANG .0006 TUNING CONDENSERS. 2yin. b. n 
2315. d. n ilia w. with built -in trimmer. 4/8. 
P. a P. 2/ -. 
MATCHED PAIR OF 2.! WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
Stark size It x 11 x tin. Output trau.. lapped for 
3 and 13 ohm output 10 /- pail. I'. a P. 2 

BRAND NEW PLESSEY. 12e. 4 -par non -sync. 
vibrators. Type 19 1.4612. ONLY 8/8. P. B P. 
t ¡6 each. 
TWIN TELESCOPIC AERIAL. Comprising two 
3- section heavily chromed roda. Closed 12ín. each 
extending to 32in. each. Completely adluetable 
from vertical to horizontal. Supplied complete 
with universal mounting bracket, coax lead and 
plug. Suitable for F.M. or TV 12/8. P. A P. 2 / -. 
4 -WAY NOB -TANGLE TELEPHONE CABLE 
Latest spring hack coil type. extends 121.. to aft. 
Complete with rubber bombes. 4/6 each Pot/P. 1;6. 

Harverson Surplus Co. Ltd. 
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HI-FI CONTINENTAL 
STEREOPHONIC RADIOGRAM CHASSIS 

Magnificent 'Continental' Stereophonic 
Radiogram Chassis with piano key switches, 
built -in ferrite rod aerial. Complete with 
two IT elliptical loudspeakers, plus a mono/ 
stereo 4 -speed autochanger. Complete 
129.19.6. Chassis only I9; gns. 
Special terms available of /4.10.0 
deposit followed by 18 monthly pay- 
ments of EI.13.0 (total H.P. of 134.4.0) + 
15 /- P. & P Send 45.5.0 now. 

IMPERIAL HI-FI' 
STEREOPHONIC RADIOGRAM CHASSIS 

The Imperial stereophonic 4 waveband 
chassis has the most advanced specifications 
yet offered in this country. There is a built - 
in ferrite rod aerial, seven piano key buttons. 
Long -Medium -Short and VHF bands with two 
10" loudspeakers plus a mono /stereo 4 speed 
automatic record changer. Complete 39;Gns. 
Chassis only 29; gns. 
Special terms available of E6.4.6 deposit 
followed by 24 monthly payments of 
11.15.10 (total H.P. 144.4.6) + 17/6 P. & P. 
Send 17.2.0 now. 

HI -FI EMPR(SS RADIOGRAM CHASSIS 

This fabulous 'Empress' Hi -Fi radiogram 
chassis is offered complete with 10" loud- 
speaker plus 4 ;peed autochanger. At 
only 23 gns this is the bargain of the year. 
Chassis only 15; gns. 
Special terms available of ¿3.12.6 deposit 
followed by 18 monthly payments of 
¿1.6.7. (total H.P. 127.11.0)+15/- P. & P. 
Send 44.7.6 now. 
Ah Lewis Radio equipment including valves are fully 
guaranteed Ihr nee year. Send your cheque or P.O. 
today while stocks last to Dept. P.115. 

EMZED radio 
LEWIS RADIO, IOO,CHASE SIDE, SOUTHGATE 

LONDON, N.14. Telephone: PAL 3733/9666 

NOW ANYONE 
CAN AFFORD TO 

TRAIN TO BE 

AN EXPERT IN 

RADIO and 
ELECTRONICS 

Its the most exciting news of the year! Just 
imagine. You can get 35 large, fact- packed 
lessons for little more than 1/- per lesson! 
The lessons are crystal clear, practical, 
easy to master and use. Early lessons make 
fundamentals clear even to the beginner, 
while other lessons will give you the 
practical "know -how" of an expert. 
Compares tavourahfy with some courses coating ten 
times as much. You seve because you receive all the 
lessons at one time and are not required to purchase 
equipment 3-nu do not need. 
This is a real home -study course that haro been hound 
into one alunt 6 x 111n. 216 page manual. Each page 
is divided into two columns. A wide column features 
the text, while a narrow column al the aide has the 
instructor's comments. helpful suggestions and 
additional pictures to simplify the difficult parts. 
Everyone can benefit from this practical some. No 
old fashioned (or pseudo modem) methods used here, 
lust etralght forward, easy to underetandexplauations 
to help you make more money In electronics, 

The pricer Only 39/8 plw parlye 1,18. 

Perms/ Why of course/ .Soo Coupes. 

OTHER COURSES AVAILABLE 
RADIO COURSE 132 lessons, price 38/-1 

TELEVISION COURSE (pre, 36 / -) 

UNCONDITIONALLY GUARANTEED TO 
GIVE COMPLETE SATISFACTION 

You muet be convinced that this Is the beet value you 
have ever seen in Electronics, Radio or T.V. Training, 
otherwise you an return the comae (or have your 
money refunded I sent with order) after you have 
examined It In your own home for a full seven days. 
IF YOU SEND CASH WITH ORDER WE WILL 
INCLUDE A FREE BOOK VALVED 6/ -. Tick on the 
coupon one book for each course ordered with full 
cash. These free books are authoritative, and loaded 
with Information. Would coat at least 6e- each li 
bought separately -by sending cash you reduce 
book- keeping and other costs which savings we pass 
back to you. -- FREE TRIAL OFFER -- 
Pay only 3/- per week R you wish. Clip coupon right 
now for this special offer. 

To: Sim -Tech Technical Books, Dept. ETV10, aster's 
Mill. West End Southampton. Heats. 
Please send the following courses fors full seven days' 
trial. 
L No. 1. RADIO COURSE, 

37/8, incl. postage. 
L No. 8. RADIO A ELECTRONICS COURSE, 

41/ -, inel. postage. 
No. 8. TELEVISION RSE, 

(Free trial customers tick one only please >. 

If not delighted, I may return the course poet -paid 
without further obligation on my part. Otherwise I 
will pay cash price or 6/- weekly tenuI paid. 
L Tick here if encrosiug full purchase price. 

Please send use 

L. FREE TRANSISTOR CIRCUITS BOOK. 
FREE OSCILLOSCOPE BOOK. 

Amount enclosed e 

I understand that you will refond thle money in full 
If t am not 100% eatlefied. Overseas totomere pies± 
send full amount (including Ireland). 

Name 

Addreee 

City County 
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HOLE PUNCHES 
Instant Type 

diameter ... ... 
Screw -up Type 
}}" diameter Toggle switch 

,. ... 
B7G . r .. BSA, B9A... 

... ... 
1' . 
I;" diameter Int. Octal... 
I }' .. ... ... 

If' 

6110 ea. 

- 816 
816 

9/6 . 10,2 . 10'8 
-.. 1118 

13,4 
16'2 
18'10 

139G 21'8 
I r ,. ... ... 2414 
23}" Meter ... 3312 

Complete Set 19.3.6. 
No extra charge for postage and packing 

in the U.K. 

Now supplied by: 

TOMPKINS & LONGMAN LTD. 
237 GIPSY ROAD 

WEST NORWOOD, S.E.27 
Tel. Gipsy Hill 5000 

LISTEN - 
-4 

AND ENJOY THE o 
A WORLD S RADIO AMATEUR ' 
e. AND BROADCAST STATIONS WITH G 

THE GREATEST OF EASE ! ! ! Z 
O G 

WE HAVE SOLVED your aerial problem for 
WORLD -WIDE RECEPTION -NO MATTER 
WHERE YOU LIVE ! ! ! 

World Expert Radio Amateur WIBB 
(U.S.A.) claims the "JOYSTICK" 
aerial- easier to read stations than with 
his massive 520' VEE aerial 70' high. 
ZL4GA, who is probably NEW ZEA- 
LAND'S best known Radio Amateur, 
has scrapped his outstanding 300' 45' 
high aerial and has WORKED ALL 
CONTINENTS on the JOYSTICK in 
under 12 hours ! ! I 
"CQ" the Radio Amateur's journal 
claims JOYSTICK better for recep- 
tion than the world popular DIPOLE 
(four different receivers used to conform 
this decision). 
YOU CAN BE THE PROUD OWNER OF THE 
WORLD'S MOST VERSATILE & COMPACT 
"JOYSTICK" COMPLETE RECEIVING SYSTEM 
FOR AS LITTLE AS 

ES.5.0 (DX- MAGNET system), 46.6.0 
(Standard system), E7.7.6 (De -luxe system) 
including carriage and packing. 

Money Back if not Delighted 
Not convinced? Then send for 
brochure and showers of testimonials 
to:- 
PARTRIDGE ELECTRONICS LTD 

(Dept. P.W.) 
CAISTER HOUSE , PROSPECT ROAD 

BROADSTAIRS, KENT 
I.R.C. Exhibition Stand No. 26 

BBC2 (625 LINE) TV AERIALS 

Mast Mounting Arrays, 9 element 45/ 
wide spaced high gain, 11 element 5b/ -: 14 
element 62/6. Wall Mounting with 
Cranked Arm 9 element 60 / -: wide spaced. 
high gain. 11 element 67/6: 14 element 
75/ -. Chimney Arrays Complete. 9 ele- 
ment 72/ -; wide spaced high gain, 11 ele- 
ment 80 / -; 14 element 87/6. Loft Arrays. 
7 element 32/6: wide spaced high gain. 11 
element, with Tilting Arm, 62/6: 14 ele- 
ment 70/ -. All high gain units have 
special Multi -rod Reflector. Low loss 
co -axial cable 1/6 per yard. VHF tran- 
sistor pre -amps from 75/-. 

BBC ITV F.M. AERIALS 
B.B.C. (Band 1). Tele- 
scopic loft 21/ -. External 
S/D 30/ -. 
I.T.V. (Band 3). 3 Ele- 
ment loft array 25/ -. 5 
element 35/ -. Wal lmoun L- 
ing. 3 element 35/ -. 5 
element 45/ -. 
Combined B.B.C. /I.T.V. 
Loft 1 +3, 41/3; 1 +5 4819: 
Wall mounting 1 +3 56/3; 
1 +5. 83/9; Chimney 1 +3, 
63/9: 1 +5. 71/3. 
V H F transistorpre -amps 
from 75/.. 

F.M. (Band 2). Loft S/D 12/6. "H ", 30/- 
3 element. 52/6. External units available 
Co -ax cable 8d. yd., Co -ax plugs, 1/3. 
Outlet boxes 4/6. Diplexer Crossover 
Boxes, 12/6. C.W.O. or C.O.D. P. & P. 3/6. 
Send 6d. stamps for illustrated lists. 

K.V.A. ELECTRONICS (Dept P.W.) 
3b Godstone Road, Kenley, Surrey 

CRO 2527 

2 METRES 4 
The thrills of VHF Amateur Radio! 
Complete kit, 70.150 Mc /s, costs only 
42/6 (by post. UK, 3/3 extra) also now 
available, Short -Wave kit, model TR2. 
10.180 metres, ideal for beginners to 
Ham radio via simplified "Easy-Build" 
step -by -step instruction, from 79/6. 
Write today enclosing a stamped 
addressed envelope for literature and 
full details. Overseas enthusiasts note 
we despatch to all parts of the world - 
local stamp OK for literature. "GLOBE - 
KING" (Regd.) precision standard 
products tried and trusted by Amateurs 
everywhere. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

DIGITAL COMPUTER 
A simple digital Adder /Subtracter using 
switches and lamps only. A fascinating 
demonstration of Binary Arithmetic. Full 
circuit, with notes on the Binary System, 
3/6, post free. 
MULTIMETERS. Illus. leaflet on request. 
EP1OK. 10,000 o.p.v.. 67/6, post 2/ -. EP3OK. 
30.000 o.p.v.. 105/ -, Post 2/6; EP5OK, 50,000 
o.p.v.. 145/ -, post 2/6. Leather case for 
EP3OK. 17/ -, EP5OK. 25/ -, post 1/6. 

I% High Stability Resistors -2 /- each, I W. 
Full range 10 II to 10M O. Many special non- 
standard multimeter values in stock. 
Audio-I.F.-R.F. Oscillator. Simple tran- 
sistor square wave circuit, multi -frequency 
output from audio up to 1.8 Me /s. Variable 
amplitude. For "Signal Infection" rapid 
receiver and amplifier testing, or for Morse 
practise. All parts except case and battery 
10/ -, post 1/ -. 

PLANET INSTRUMENT CO., 
25(w) DOMINION AVENUE, LEEDS 7 

SERVICING 

ELECTRONIC ORGANS 
by Pittman & Oliver. 30/ -. P. & P. 1/3 

101. Ways to use your Oscilloscope by 
Middleton. 21 / -. P. & P. 1 /-. 
101 Ways to use your Signal Generator 
by Middleton. 18 / -. P. & P. 1 / -. 
Principles of Transistor Circuits new ed. 
by Amos. 25 / -. P. & P. 1/- 
Transistor Specifications Manual by 
Sams. American, Jap. etc. 24/ -. P. & P. 1/ -. 
Radio Amateur Mobile Handbook by 
Caringella. 24/ -. P. & P. 1 / -. 
A Guide to Amateur Radio new ed. by 
R.S.G.B. 5/ -. P. & P. 8d. 
Radio Amateur Examination Manual 
new ed. by R. S.G.B. 5 /.. P. & P. 8d. 
Where possible 24 hours service guaranteed 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

tad wholly. Lisle Street) 

A Depth Micrometer - 
'This Depth Micrometer (with extra spindle for 1" -"" 
conversion). usual price 21)3, is given FREE as part of 
the SPECIAL OFFER of a 8- instrument set comprising: 
1" Micrometer usual price 18 /6 
2- Micrometer usual price 16/6 l' -2- Depth Micrometer FREE (save 21/3) 

Total 30/- plus p. & P. 218. 
Each Micrometer ros be bought eeporately for the 
isdioidual prices Mons (plus 1/6 p. & p.) 
Ideal Micrometers for Hobbyists, Students and General 
Industrial use. Correct to .0009 of an inch. 
Put TOOLMAKER precision into your protect) 
SEND NOW ONLY 84/6 POST PAID TO: 
DEPT. J, A.G.M. INDUSTRIES LTD., 
Hoiloways Lane, Welham Green, Nr. HATFIELD, Bert,. 

FREE! 

Depth 
Micrometer 

96 pages of factual tabulated data ... 
"PRACTICAL WIRELESS" RADIO AND 

TELEVISION REFERENCE DATA 
Compiled by J. P. Hawker 

Contains full details of colour codes; everyday formulae, 
for calculating the values of biasing components, potential 
dividers, resonance, gain, etc.: aerial dimensions; a quick 
frequency -wavelength conversion table; stations and fre- 
quencies; common symbols and abbreviations: notes on 
amateur radio and a list of call -sign prefixes; communi- 
cation receiver I.F.s; mathematical data Including logar- 
ithm tables: wire and cable data; battery equivalents; 
valve, transistor and picture tube pin connections, bases. 
ratings and equivalents. including selected CV types. 
96 pages, illustrated, over 62 pages of tables. 

10s. Bd, FROM ALL BOOKSELLERS 
... or, in case of difficulty ils. 6d. by Yost from 
GEORGE NEWNES LTD., Tower House, NEWNES Southampton Street, London, W.C.2. 
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TRANSISTOR BARGAINS! 
OC 71 equivalent ... 
NKT 124/S switching type 

I/- each, LI for 25, E3 for 100 
... ... 2/- each, 101. for 6 

2/6 

- 10'- 
Packet containing: 

3 2G4I7: 2 2G371: I 2G38I: 12G339: I diode .. CI complete 
(For making superhet with complementary symmetry trans. 
formerless output stage) 
Diodes ... ... ... ... ... ... ... I'- 
Zener Diodes, ZE 12, ZB 4.3 ... ... ... ... 5'- 
BY 100 Rectifiers ... ... ... ... ... 716 
Colvern 10 ohm pre -sets ... ... ... ... 2/6 
50K ohm pre -sets ............... 1'b 
IK ohm Skeleton pre -sets I/- 
Resistors. il,th and ',,,th watt. Your choice of value. 

Minimum 10 of any value ... ... ... 10'- per 100 
Mixed values and wattages ... ... ... 50'- per 1,000 
Condensers. 2'2uuf., 500uuf., 0001, 001, .002, 005, 

02, -04uf, ... ... ... 7/6 per 100, E3 per 1,000 

RELAYS 
700 ohm or 2,500 ohm coil. Transparent dust cover. 
2 pairs of change -over contacts. PLUG -!N TYPE. 

Base included in p: Ice ... ... ... ...25'- each 

ELECTROLYTIC CONDENSERS, Tubular 
2uí, 4uí, Sul, 16uí, 32uí, 64u'. I`'V special price ... l'2 each 
2uí ...30 volt 200uí ...30 volt 
25uí ...30 volt I 250uí ... 6 vo't 
50uí ...15 volt 250uf ...15 volt All at 
64uí ...25 volt All at 320uí ...2.5 volt 2'- 
100uf ... 3 volt I'6 each 400uf ...6.4 volt 1 each 
100uf ... 6 volt 500uf -.15 volt J 
I00uf -.18 volt 500uí .50 volt 
IOOuf -.30 volt 

I ,000uí 6 volt 
I ,000uí 12 volt All at 
I ,000uí 15 volt 216 each 
I ,000uí 25 volt 
I,000uf, 50 volt Can -type ... 31- 

Special offer: - 
Television smoothing condensers, 200'100uí or 
20012004 275 volt. Whilst stocks last ... ... 6/6 each 

Special circuit and components to make transistorised: 
HIGH FIDELITY LOW -NOISE PRE- AMPLIFIER 
RUMBLE AND SCRATCH FILTER .. ... 
REV. COUNTER FOR CAR (excluding meter) 
SIGNAL INJECTOR 
VERY HIGH IMPEDANCE (I MEG. OHM;VOLT) 

MULTIRANGE VOLTMETER !excluding meters 
20 MEG. OHM, OHM -METER (excluding meter) 
Brand -new meters suitable for above application 
New 4in. LOUDSPEAKERS ... 
Midget earphones with plug and lead ... 
Magnetic Lapel Microphone with plug and lead 

VERNIER DIALS 
1 "in., 8:1 ratio, 180` Calibration ... ... 
2in., 8:1 ratio, 180` Calibration . -. ... 
3in., 8:1 ratio, 180' Calibration 

Very useful pocket size 1,000.o.p.e. Multimeter 

Extra Special Bargain! 
ACOS PICK -UP HEADS. Complete with needles. 

Monaural .. ... ... ... ... 14 
Stereo ... ... ... ... ... ... ... 
Stereo with Diamond Needles ... ... ... 2819 

For orders o' 101- or less please add 6d. toward postage. 
Regret that no orders can be be accepted under 5 / -. Orders 
over E5 deduct 5 °/. Cash Discount. 

30'- 
30'- 
10'- 
IO'- 

30/- 

...30'- each 

...ICI- each 
5,- 

10/- 

14/- 
I5/6 
17'- 

E3 

G. F. M I LWAR D 
17 Peel Close, Drayton Bassett 
Near Tamworth, Staffordshire 

Tamworth 2321 Post only 

639 

Make Your ofbi /icy 

PAY 
UNLIMITED OPPORTUNITIES exist today for getting 
on" . but only for the fully trained man. Let ICS' tuition 
develop your talents and help you to success. 

STUDY IS EASY with ICS guidance. The courses are 
thorough. Printed manuals, fully illustrated, make study simple 
and progress sure. 

YOUR ROAD TO SUCCESS van start from here -today. 
Complete this coupon and post it to us, for full particulars of the 
course which interests you. MODERATE FEES INCLUDE ALL 
BOOKS. 

Take the right 
.r.Ve.RTISING & ARI 
'ony .siting ('arti,oul,,_ 
layout .t 'I'ypograph, 

a: illustrating 
O:: s Water t'olour 
SO[LDING & CIVIL ENG'NG 
arch. ecrt:re. Br:eklaying 
it mild ing /!,n.tuct:nu 
Builders' tiraurht,wau 
Builders' Quantituee 
Interior Deeoratio: 
Quantity Sunvr,yig 
Heating k Ventilation. 
Carpentry A Joinery 
COMMERCE 
Book- keeping 
Accountancy & Coating 
Business Training 
Olive Praising 
Purchasing Storekeeping 

retaryshin 
tothaud a Typing 
w /Ate, Programming 

+wan Lnsmcs- Owner. 
DRAUGHTSMANSHIP 
Ar,'hiteetnrei Mechanic. 
Dimming ornee Pra-ti' r 
ELECTRONICS 
Computers 
Electronic I echntciaw 
Industrial Electron u-. 

FARMING 
Arabi K livr?took 
Pig & Po,: us. Keeping 
Pa MI, Management .l Account, 
GENERAL EDUCATION 

- »miìi-et, al Ordinar 
Advanced Level 
Good N.nclisn 
Poreien Language- 

course now ... 
hORTICULTURE 
ilium Gardening 
!'ark Gardening 
Market Oarden.n. 
MANAGEMENT 
Business Manaaewen: 
Lintel Management 
Industrial Management 
Onice Management 
Personnel Management 
Public Relation, (IPR) 
Transport Management 
Works Management 
Rork Study 
Foremanship 
MECHANICAL & MOTOR ENO'NO 
Engineering Maths. 
Diesel Engines Weklìn 
Industrial instrumentation 
Workshop Practice 

etrigen. tini 
Moto, Mechanics. etc. 
POLICE 
Entrance Esa statici, 
Police Promotion (Edna Sub».) 
PHOTOGRAPHY 
Practical Photography 
RADIO. TV & ELECTRICAL 
Servicing & Engineering 
Radio Construction (w)Éh Ette' 
Y.M.O. Certineates 
Telecommunication, 
Electricians' 
Electrical Contarla 
SELLCIO 
Company Reps. 
Cates Manageme:,1 
Marketing 
WRITING FOR PROPf 
Television Scriptwritini 
Short-story Writing 
Free -lance Journalism 

INTENSIVE COACHING for all principal examinations 
-G.C.E., Secretaryship, Accountancy, Engineering, 
Work Study, Management, Radio, Architecture and 
Surveying. Special course for G.C.E. French Oral Test. 

Member of the Assocrnt'or if Bens' Correspond 'ore Colleges 

Ctaot *lay M% I.C.S. NV,/ r' 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

(Dept. 172) 
Intertext House, Parkgate Rd., London, S.W.I I 

Occupation 
11.65 e 

Send FREE book on 

Address 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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Head Office and Warehouse: 7 a I AERO SERVICES LTD. 
44A WESTBOURNE GROVE 
LONDON WI Please send all correspondence and Mail Orders to the Head Moe 
Tel.: PARK 5641/2/8 When sending cash with order, please include 2/6 in f for postage and handling 

MINIMUM CHARGE 1/6. No C.O.D. orders sampled 

Retail Shop: 
86 TOTTENHAM COURT ROAD 
LONDON W1 
Tel.: LANgham 8408 
Open all day Saturday 

OA2 6/- 
043 11/.. 
OB2 6/- 
OBI 8/- 
O03 6/- 
OW 5/- 
143 8/- 
145GT/G61- 
1A7GT 8/- 
lAD4 10/- 
1B3GT 7/- 
10501 el- 
105 
1GBOT 

7/6 

1H6GT 7/- 
114 2/6 
HA 17/6 
1N5GT 8/- 
014 8/- 
1R5 6/- 
184 5/- 

11'4 e!8 
1T5GT 8/- 
1U4 
lIIb 8%- 

I%24 SI" - 
1%2B 7/- 
2A3 6I- 
254G 80/- 
2026A 5/- 
2031 12/- 
2052 12/- 4 601_ 

- 
2D21 el- 
.2E22 26/- 
2E24 4p/- 
2E26 80/- 

2%2 ÉE- 

3A6 7I- 
387 6/- 
3B22 30/- 
3B24 5/- 
3B24W 12/- 

308 
30/- 
9/- 

3E29 801- 

3GT/G8ß 
3V4 8/- 
4D7 4/- 
581262M 

86/- 
6B/257M 

SO/- 
5B4GY B¡ 
5T4 8/- 
6U40 6/ 
5U4GB 8/6 
0V46 818 
5Y3GT 6/- 
u%40 8I- 
GZS 7/8 
6240 7/6 
8130L'd 10/8 
646 41- 

04B7 4/8 
6407 4!- 
64F4 10!- 
64F6G 11/- 
6405 2/8 
8407 8/- 
84H8 0/- 
6435 9/- 
OAKS We 

6AK6 7/- 
6AK7 6/- 
BALS 3/- 
BAMS 2/6 
6A-M6 4/- 
6AN4 15/- 
6105 15/- 
6AN8 10/- 
6AQ4 5/- 
6AQ5 6/- 
6AQSA 7/6 
gAR.S 6/- 
BARB 8/- g 17/6 

6AB6 6/- 
6A870 20/- 
CATO 4/6 
6AU4GT 9/- 
6AL6 6/- 
6AV5GT11/- 

6AWBA 14%- 

BA%SGT 8/- 018 
6B7 5/- 
6B8 7/- 
BBBG 2/8 
BBBGT b/- 
6BA6 5/- 
BB47 16/- 
61304 17/8 
6BE6 5/- 
6BG8G 15/- 
88F8 8/- 
OBRO 7/8 
6BJ6 8/- 
6BJ7 7/- 

6SBK7A 
25/- 

I- - 
BBNi 7/6 
6BQ6 lll- 
OBQ7 e/- 
6Bß7 32/8 
6BR8 6/- 

6 W76 
17/- 
9/8 

6BW7 10/- 

8047 
11/- 

606 8/- 
6C50 6/- 
BCB 4/- 
6C80 7¡- 
609 ll/- 
6031 0/- 
BCBB 6/- 
600604 

17/- 
6007 10/- 
WHO 8/- 
6CL6 eh 
6CW4 12/- 
6CY5 10/- 
6CY7 11/- 
606 3I- 
8DC8 12/6 

6EA8 11- 
6EV5 12/- 
6F1 14/- 
606 8/- 
6F60 5/- 
6F7 5/- 
6F80 b/- 
6F11 81- 
61713 8/6 

6F14 15/- 
6E15 11/- 
6F17 6/- 
6F23 11/6 
6F°24 12/- 
6F^25 121- 
61'26 6/6 
6F28 10/6 
fiF32 ßl- 
61:60 2/6 
inc 2/. 
6J4 9/. 
6J5 6/- 
6J6G 4/- 

6J7 9/- 
6170 6/- 
6K6G 6/- 
6K70 2/ 
6K7GT 5/- 
6K8 8/- 

gK23 7% 
6K26 24/- 
6L1 301- 
CLOUA 8/- 
fiL7 5/- 
6L18 8/- 
6N7 8/- 
gN76T/G7/- 
6P1 11/- yp 12/6 
6Q70 6/- 
6117 6/- 
6BA7 8/- 
6607 9/- 
8807 8/- 
613117 8/- an 8/- 

B8L7GT 6/- 

84470T 618 
888667 8/- 
OTO 7/- 
6U4GT 10/6 
6U7G 7/- 

BV6 9/- 
6V60 6l- 
6V6GT 716 
BW 7/- 
6%4 4/- 

87.40 6/- 
7B6 11/- 
7B7 7/- 
7C8 10/- 
706 7/- 
707 51- 705 8/- 
7E5 51- -E0 4/- 
F7 7/6 
757 14/- 
7K7 10/- 
7Q7 9/- 

7Y4 
18/- 
8/- 

7Z4 el- 

1001 10l- 
1002 18/- 
10D1 7/- 
10FL 14/- 
10F3 B/- 
10F0 10/- 
10E18 9/- 
10L1 7/6 
10P13 12/8 

10P14 181- 
101 15/- 
11D:3 -/- 
I1D5 7/- 
12A06 81- 
12AD6 8/- 
12A1170T 

b/- 
12A118 ll/- 

first Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 12AL5 7/- 
124Q5 7/- 
12AT8 b/- 
1'2AT7 4/- 
12AÚ6 6/- 

12AV6 6. 
I2AV7 8/- 
12AW6 201- 
124X7 6/- 
12AY7 10/- 
1?B4A 9/- 

12BE6 6/- 
12BH7A 7/- 
12BY7A10/- 
12E1 20/- 
12F3GT 8/- 
12116 8/- 
12J5OT 8/- 
12J7GT 7/6 
12K6 10/- 
12E8 8!- 
12Q7GT 5/6 
128A7 
í'28C7 4- 
128F6OT9/- 
129G7 4/- 

12837 4/- 
128K7 6/- 

126R7ß16/8 

13D37 bl- 
14Q7 10/- 
1487 SO/- 

19G35 25í- 

20F2 151- 

20P1 141- 
20P3 12/- 

20P6 0/ 
25460 5/- 
2605 10/- 
25LBOT el- 
25Z4G 8/- 
'25Z5 10/- 
26Z6GT 11/- 
'27511 60/- 
281/7 71- 
29C1 90/ 
30A5 7/- 
3001 7/8 
30015 11/- 

30CI8 Ill- 
3005 10/- 

3010.12 11/6 
30FL14 11/6 
30L1 8/8 
30L15 121- 
30L17 13/8 
30P12 10/- 
30P19 14/- 
30PL1 12!- 
30PL1311/8 

40PL14 12/8 
80PL15 111- 
35A5 11/- 
±53:5 6/6 
301).5 12/- 
;;6í60T 7/- 
35T 40/- 
3:iW4 6/- 
35Z3 10/- 
35Z4G 4/- 
335Z5GT 

6/- 
4'2 5l- 
43III 8/- 
50A5 12/- 
508.5 7/- 
5006 6/6 500D6626/- 
50L6GT 6/6 
50Y6GT10/- 
75 9/- 
78 6/- 
77 b/- 
7A 5/- 

808 8/- 
g541 Pb/- 

6543 6/8 
15082 10/- 
150C4 7/6 
86BT416/- 
220P4 71- 

628 801- 

715A 80/- 

8078 /- 
812A 561- 

B29ß 801 
869A 141- 
881 161- 
9314 60/- 
964 5/' 
955 8/- 
956 9/- 
9584 41- 
959 8/- 
991 7/- 
126T 20/- 
1613 10/- 
'205U 1218 
4101E 35/- 
6567 801- 
5642 
5654 181- 
5670WÁ121- 
ánsh 

7/- 
5750 12/- 
5783WA 6/6 
5787 10/- 
5814A 10/- 
5840 10/- 
5842 86/- 
5847 30/- 
5894 100/- 

5963 10/. 
5905 5/- 
5993 19/- 
6998 15/- 
6021 12/- 
6058 7/- 
0059 18/- 
6060 51- 
6072 15/. 
6073 7/6 

6101 17. 
6111 1ßl- 
6130 501- 
Iì132 l2l- 
6135 10/- 
6138 D¡- 
6140 30/- 
6146 27/6 
8159 32/- 
6188 10/- 
6202 8/- 
6211 4/6 
0336 80/- 

6 
6350 

7/- 
6550 SO/- 
6922 14/- 

7044 0/- 
7586 2203 
7895 2218 
80134 25/- 
'020 22/6 9002 5/6 
9003 9/- 

A1834 20/- 
A2087 17/6 

A 18/- 
ACIHL/DD 

8/ 
40/HL/ 

DDD 10/- 
4C/P4 4/- 
AC/TH110/- 
A021HL 9/- 
AC6ÍPEN 

10/- 
AC5/PENI 

DD 8/- 
AC6IPEN 

g/. 
ARB el- 
ARP3 81- 

- 42112 918 

A211 9/- 
AZ41 7)- 
BOB 15/- 
Bl¿H 8b/. 
Bfi5 4/8 
BL63 10/- 
CBLl 15/- 
CBL31 15/- 
CL33 9/- 

CY31 7/. 
DA30 10/- 
DA41 40/- 
UAF91 4/6 
DAF92 6/- 
DAF98 7/- 
DC90 8/- 
DET18 40 
DET22 42/8 
DET24 70/- 
DF64 5/- 

DF97 11/- 
DHfiB 8/. 
DK32 8/- 
DK40 11/- 
llK91 5/- 
DK92 9/- 
DK96 8l8 
DL63 8/- 
DL68 10/- 
DL91 5/- 
DL92 6/- 

DL94 eh 
DL95 8/8 
DL96 7/- 

D1170 16/e 

DY300 
10/- 

7/- 
DY86 e/- 
DY87 9/- 
E80CC 20/- 
EABCC 14/- 

E992CC 7/- 
E18000 8/- 

EEAbO 12/- 
EABC80 7/- 

EAF42 9/- 
EB34 118 
EB41 SI- 
EB91 3!- 
EBC21 7/8 
EBC.49 7/- 
RBC41 818 
EBC81 816 
EBC90 4/6 
EBC91 8/- 
EBF2 12/- 
EBF80 8/8 
F.BFö3 7/8 

EBL19 1419 
ERL21 111- 

EC6`ü1 10%- 
EC65 42/8 
EC86 12/- 
ECSß 12/- 
F.C911 8/6 
EC9l 6/- 
EMS 6/6 
ECC31 6/- 
ECC35 7/- 

TRANSIBTOIfA 

0023 17/8 
0024 22/8 
0025 O/- 
0026 81- 
0028 17/8 
0029 17/8 
0035 15/- 
0036 151- 
0042 7/6 
OC44 8/- 
004 6/- 
0070 6/- 
0071 5/- 
0072 81- 
0073 11/- 
0075 IV- 
0078 8/- 
0077 8/- 

Seta of 2211410 

0078 8/- 
0078D 6/- 
0081M 7/- 
0C81DM 7/- 
0083 6/- 
00139 12/- 
0014 16/- 
00141 25/- 
00170 7/- 
00171 8/- 
00200 9/8 
00202 16/- 
00204 17/8 
00205 20!- 
0C208 22/8 
217410 8/8 
2/2412 8/8 
22897 17/8 

and one 811412 

28002 20/- 
29004 16/- 
28006 20/- 
40114 9/- 
4F115 7/- 
AF116 8/- 
417117 8/- 
40118 17/6 
C%Tl SI- 
OET114 5/6 
OET115 8/8 
GET11612/- 
GET875 9/- 
O11T88010/- 
MAT101 8/6 
MAT121 8/8 
T1186 81- 

9/, 

GERMANIUM 
OA6 4/6 
046 4/- 
0410 8/- 
0470 2/- 
0473 1/6 
0A79 2/3 
ZENER DIODES 
260mW 5% 

041200 (4.7 
0A1202 (5.6 
OAZ204 (6.8 
0AZ206 (8.2 

S80mW 15% 
041208 (4.3 
0AZ211 (7.6 

2.86W. -.36V 
V1425 (4.25 
VR575 (5.75 

8.86W, -.BV VR7B 
5.86W, -.8V 

VR10A (10.0 

DIODES 
OÁ81 2/- 
0485 3/- 
0A86 3/6 
0490 21- 
0491 2I3 
0495 3/- 

v) 10/-; 041201 
v) 8/-; OA7.203 
v) 6/8; 041205 
vi 8/-; 041207 

v) 8/-; 0AZ210 
v) 5/6; 041212 

v) 8/8; VR475 
NO 8/8 

(7.0 v) 8/8 

v) 8/-; VEDA 

C04E 2/- 
0010E 1/8 
CG12E 2/- 
OF,X23 1/6 
GEX44 1/8 
OE1154 2/- 

(5.1 v) 9/8 
(6.2 v) 7/- 
(7.5 v) 8/- 
(9.1 v) 9/8 

(8.2 v) 8/- 
(9.1 vi 7/6 

(4.75 v) 8/8 

(11.0 v)11/- 

E1T4U 10/- 
EtC70 15/- 
ECC41 4/- 
EC(;82 5/. 
ECC83 el- 
ECC84 7/- 
E0086 6/6 
ECCA6 7/ 
ECC88 10/- 
EUC91 8/6 
ECC18912/- 
ECF80 8/- 
ECF82 7/6 
ECF86 11/- 

ECH35 14/- 
E01121 10/- 

ECH42 9/- 
ECH81 8/6 
ELH83 7/6 
ECL80 7/- 
ECL82 7/6 

ECL84 12%- 
ECL86 Y/- 
EF36 5/- 
EF37A 8/- 
EFSb 5/6 
EF4U 9/6 
EF41 8/- 
EF4^ 7/6 
EFEU 2/- 
EF54 8/- 
EF55 8/- 

EF85 6/6 
EF86 7/- 
EF89 6/- 

2F92 2/- 
EF93 5/- 

S5 5/6 

EF98 11/8 

EF184 8/- 

EFP60 10%- 
E1190 7/8 

ßL32 18/- 
EL34 11/- 

Eí38 9/- 
EL37 17/8 
EL38 17/6 
Eí41 B/- 
EL42 9/- 
ELIO 6/- 
ELCI 9¡- 
EL83 7/6 

EL84 5/- 
ELS.S 8/- 
BLOC 718 
EL" 8/- 

EL95 8/- 
EL360 ffi/- 

EM4 1 10/- 
EM31 5/- 
EM34 12/8 
EM35 8/- 
E51i1 12/6 
EMgO 7/- 
EM81 7/6 
8M84 8/- 
EM85 11/- 

EM87 7/- 
EN31 10/- 
ÉN91 8/- 
EN92 8/- 
F.Y51 7/8 
EY70 10/- 
EY81 8/- 
13183 9/8 
EYA4 7/6 
EY86 7/- 
E187 8/- 
EY88 10/- 
EY91 8/- 
EZ35 6/8 
E7,40 7/- 
EZ41 7/8 
E7,g0 6/8 
EZ81 5/- 
EZ90 4/- 
FW4/500 7/- 
FW4/8008/8 
024E 15/- 
GC10/4B 

GC10B8 95/- 
GC108 26/- 
0816 7/8 
GT10 10/- 
GT3 16/- 
G1)50 25/- 
OZ30 8/- 
6Z31 5/- 
GZ32 10/- 
0134 10/- 
HL2K 3/- 
HL23 8/- 
HIt2SDD 

H41 4% H1.41 - 
HL92 8/8 
HL133DD 

10/- 
11112 12//- 
KT2 
KTBC 80/- 
%T330 6/- 
KT41 7/6 
KT44 6/- 
KT4 15/- 
KT63 8/- 
KT86 18/- 
KT88 28/- 
KTW62 7/- 
LP2 7/- 
1[E140012/- 
11E143 40/- 
MH4 6/- 
2E41 91- 
511.4 
M1,6 8/- 
MSPENT 

10/- 
N78 15/- 
NRAB 10/- 
N8P1 25/- 
N8P2 22/- 
ORP12 32/- 
ORP80 10/- 
PABC80 7/8 
PC86 12/- 
PC88 19/- 
PC96 9/- 
PC97 9/- 
P0B05 12/- 
PCC84 6/8 
PCC95 7/0 
POC88 12/- 
PCC89 12/- 
P00189 101- 
PCF80 7/8 
PCF82 7/8 

PCF84 8/- 
PCF86 9/- 
PCF87 18/- 
P00800 11/- 
PCF801 10/- 
PCF802 10/- 
PCF805 11/- 
PC0806 18/- 
PC1.80 ll/- 
PC1.81 9/- 
PCL82 7/8 
PCL83 8(S 
PCL94 8/8 
PCL85 9/8 
PC1.86 9/8 
001.801 18/- 
PEN4 7/- 
PEN4DD 

12/- 
PENO 0/- 
PEN2204 

PEN38318/- 
PEN384 7/- 
PRN43DD 

10/8 
PENA4 7/8 
PRNDD 

4020 7/6 
PFL20017/8 
PI.36 10/- 
PL38 18/- 
P1,81 8/- 
P1.82 7/- 
PL83 7/8 
PL84 7/- 
10,302 14/- 
PI.500 16/- 
P8G8 18/- 
PY83 9/8 
PY80 e/- 
PY81 8/0 
PY82 0/- 
PY881 7/- 
PY88 8/8 
PY800 8/8 
PY801 8/8 
PX25 10/- 
PZ30 10/- 
QP25 6/- 

QQY(13.ï5/- 

QQV98i2. 
QQV06-4 

70/- 
QB92/10 8/8 
Q896110 S18 
Q81081450/- 

Q8150/15 
81- 

QV047 10/- 
Rio 

7 8%- 
R18 7/6 
RL18 0/- 
8130 12/6 

8P3OP 
lb_ 

SP41 6/- 
SP42 8/- 
SP61 4/- 
81121504 

10- 
T41 0%8 

TH41 101- 
TH233 8/- 
TH2321 7/- 
TP'2b 5/- 
TTIS 85/- 
TT21 85/- 
T7.40 401- 
U12/14 8/- 

U18/20 7/- 
U19 30/- 
U25 11/- 
U26 11/- 

U191 118 
U251 12/6 
U281 18/- 
U282 14/- 
1)801 12/- 
U403 7/- 
1)801 181- 
UABC80 8/- 
UAF42 9/- 
11B41 11/- 
UBC41 7/6 
UBC81 7/6 
012080 7/- 
UBF89 71- 
UBL21 11/- 
UC5O 8/- 
UCC84 9/- 
1)0`82 7/- 
UCF80 10 /- 
1)0)021 9/6 
Ú0H42 9/8 
U01143 8/- 
U01181 7/- 
1)01.82 8/8 
UOL83 10/- 
1)01.84 10/- 
U11143 12/8 
11E41 9/- 
10242 9!- 
11043 8l- 
Ú180 8/- 
ÚF88 7/- 
UF86 11 /- 
ÚF89 7/- 
U1Á1 8/8 
1)1.94 6/6 
UM4 10/- 
UMW 7/- 
UII5 8/- 
ITU7 8/- 
UU8 18/- 
IIU9 7/- 
UY1N 9/- 
0121 9/- 
UY41 6/8 
IIY82 9/8 
17185 6/- 
VP23 8/8 
VP41 5/- 
YP210 6/- 
VU39 8/- 
VÚ111 7/8 
VÚ120 10/- 
W21 BI- 
W8151 6/- 
)185 5/6 

X78 201- 
X79 20 /- 
X012 7/6 
X015 4/6 
Z700Ú 4/- 
2729 7/- 
Z759 23 /- 

WIRELESS SETS No, 38A.F.V. 
Small battery operated Tranemitter-Receiver 
covering frequency range of 7.3- 9mc /a. Transmits 
over a distance of at least 2 miles. Requires 
external betteries of 150 v. and 12 v. In perfect 
condition, complete with all valves, but net tested. 
Supplied complete with circuit diagram -12/8 each 
Packing and postage 5/ -. 
Two transmitter receivers 111.7Á post paid 
Also available: 12 point connections 4/8 each. 

3-section aerial with base 12/6 

NUVISTORS 
20W4 (2v. heaters) or 6CW4 (6.3v. bestem)- 

for VHF tuners and F.M. Applications 12 /- 
6D84- similar to 60W4 but with remote cut-off 

for use in weak signal areas 15/- 
7586 General Purpose Industrial Triode, low 'X' 

7895 General Purpose Industrial Triode, high 'X' 

Bases for the above 219 each. 
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November, 1965 PRACTICAL WIRELESS iii 

= PRACTICAL 
WIRELESS blueprints 

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 

PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

DOUBLE -FEATURE BLUEPRINTS 

The Strand Amplifier ... 
The PW Signal Generator 
The Savoy VHF Tuner ... 
The Mayfair Pre -amplifier 
The Berkeley Loudspeaker Enclosure A. 

The Luxembourg Tuner 
The PW Troubadour ... 
The PW Everest Tuner 
The PW Britannic Two 
The PW Mercury Six ... 
Beginner's Short Wave Two .,, 
S.W. Listener's Guide ... ... 

Beginner's 10 -watt Transmitter 
Transmitting and Aerial Data... 
PW "Sixteen" Multirange Meter 
Test Meter Applications Chart 

:::} 

:::} 

:::} 

:::} 
...} 

The Celeste 7- transistor Portable Radio} 
The Spinette Record Player ... 

Transistor Radio Mains Unit ... ,..1 
7 Mc s Transceiver ... ... ...f 

Sr- 

sr- 

716 

6r- 

St- 

5 t- 

5,- 

SI- 

SI- 

SINGLE -FEATURE BLUEPRINTS 

The Tutor 31- 

The Citizen 5,- 

The PW Pocket Superhet 5,- 

The PW 35 -watt Guitar Amplifier ... 5,. 

The Mini -amp 51- 

The PT Multimeter ... 51- 

The Autocrat Car Radio 51- 

The Beginner's Short Wave Superhet 51- 

The Empire 7 Three -band Receiver .. 5,- 

Electronic Hawaiian Guitar 5,- 

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are 
we able to supply service sheets for commercial radio, TV or audio equipment. 

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 

p, 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 
requirements. 

(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 4th November, 1965 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, NOVEMBER, 1965 

Published on the 7th of each month by GEORGE NEWNES LIMITED, Tower House. Southampton Street. London, W.C.2. and printed 
In England by WATMOUGHS LIMITED. Idle, Bradford; and London, Sole Agents for Australia and New Zealand: GORDON & GOTCH 
lA!sial Ltd. South Africa: CENTRAL NEWS AGENCY I,TD. Rhodesia. Malawi and Zambia. KINGSTONS LTD. East Africa: 

STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one year: 'l'o any part of the World EL9.11. 
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IO WATT AND 20 WATT AMPLIFIERS I 

iv PRACTICAL W(RELES$ 

MW LW POCKET SUPERHET RADIO 
TO BUILD * 6- transistor plus diode. * Push -pull speaker output. * Easy printed circuit. * Slow geared tuning. ? * Full MED and long waves. * Moulded cabinet 5 x 3 x I }in. 

p P.P. 2t_ (Battery 216, Phone 51 -) 
$ TOTAL COST p Amazing sensitivity and 
A TO BUILD 85/- selectivity. 

1. TWO WAVEBAND ALL TRANSISTOR 
I CAR RADIO TO ASSEMBLE 

I TOTAL COST 
TO BUILD 

.. P.P. 316. 

£8.19.6' 

* Supplied as factory built assemblies -just interconnect. * 6- transistor push -pull design. * Push- button wavechange -full tuning range. * Size 7 x 4 x 2 in. -fits any car- chromed front dial. * Full superhet circuit. * Units available separately. * Guaranteed high performance and quality. 

November, 1965 

PROVED and TESTED DESIGNS 
FULL AFTER SALES SERVICE AND GUARANTEE 
UNBEATABLE FOR PERFORMANCE AND VALUE 
* DETAILED LEAFLETS FREE ON REQUEST * 

NEW I "GLOBEMASTER" * SHORT WAVES * MEDIUM AND 
LONG WAVES 

The only FULLY tunable 3- 
Waveband Radio available to 
the Home Constructor 
Printed circuit. I watt output. 
Geared tuner. Car aerial 
socket with special circuits. 
Push -button unit. 6- transistor 
high gain superhet design. 
Size 11 x 71 x 31 in. Case 
`abric covered with chromed 
'rout and fittings. All parts 
sold separately and TOTAL COST £8 o P.P. 
fully guaranteed TO BUILD .1 316. * "CONVAIR" as previously advertised. Two Waveband 
Portable to Build, still available. Total Cost £7.19.6, P.P. 216. 

ALL TRANSISTOR PRE -BUILT 
TWO AND FOUR TRACK PORTABLE AND TESTED UNITS fd., 
TAPE RECORDERS TO ASSEMBLE * POWER Ik 

AMPLIFIERS . »r:e,; 
10 watts RMS c - lil 
music power - 1 

i 
I 

output. 
watts peak. 
6-transistor I 

designs. Re- 
sponse 40 cis 
to 20 kc's. 
100 mV sensi- 
tivit . 

Prebuilt equipment -6 valves - 
Collaro studio decks -portable 
cabinets -8 x 5 in. speakers. 
Complete recording and playback 

* Two track deck i0 gns. P.P. 51 ° 
Amplifier II gns. P.P. 316. 
Cabinet with speaker, 5 gns. P.P. 316. 9911000400, 
or SPECIAL PRICE £26 P.P. 816 TWO TRACK * Four Track deck 613.19.6. P.P. 51 -. Amplifier 12 gns. P.P. 316 

Cabinet and speaker 5 gns. P.P. 316. 

or SPECIAL PRICE £30 P.P. 816 FOUR TRACK 

VHF FM TUNER TO BUILD * 5- transistors, 4- diodes. * Printed circuit superhet. * Tuning range 87 to 105 Mc's. 
* RF stage and double tuned 

IFT'S -9 volt 9 mA oper- 
ated. 

* All parts sold separately. * Output up to I volt. * Size 4 x 3# x 21 in. 

P.P. 216 (complete with front 
panel) * Cabinet Assembly 201- extra. 

TOTAL COST/A.19.6 
TO BUILD 

PRICES 
BUILT 

20 

Y 
Unit I. For wig 
12/15 ohm 
speakers, 40 volt supply. PRICE 

BUILT 
Unit 2. For 3 to 5 ohms. 24 volt. PRICE 

BUILT 
f, Mains units Mono 5916 Stereo 6916) * PREAMPLIFIERS -MONO AND STEREO VERSIONS. 
8 inputs, I} mV to 
300 mV at IK to 
300 Kohm. Response 
30 c,1s to 20 kc s 

Complete range of 
controls. 
Unit 3. Mono full 
'unction preamplifier. Unit 3 

Size 91 x 2} x tin. PRICE £5.10.0 P.P. t 
(Brown, Gold front panel, 816). BUILT 21- 
Unit 4. Simplified version of Unit 3. Price built 651 -. P.P. 116. 

Unit 5. Stereo preamplifier for use with two power amplifiers. 
Size 9 x 3} PRICE £ 10 19 6 P.P. 

Units I and 2 

£5.19.6 N 
£5.10.0 ?jb 

SIIILIaa ' teall -'- -BAs 

, ; 
- null; .,Il'.MI i r 

5 WATT AND I! WATT 
PACKAGE AMPLIFiERS 
NEW DESIGN 5 watt Unit * 6- transistor push -pull printed 

circuit designs. * Peak output 10 watt and 3 watt. * Size only 2f x2 x If in. * 5 watt, 18 volt; 11 watt, 9,12 volt. * Output for 3 to 5 ohm speakers. * 7 mV into I Kohm, 30 cis to 16 kes 
I; WATT ó5 /_ P.P. 5 WATT 79/6 P.P. 

NEW FM POCKET RECEIVER KIT ES. 19. 6. 
SINCLAIR. Micro -6, 5916; XI0 Kit, 65.19.6; X10 built. 

£6.19.6; X20 Kit, £7.19.6; X20 built, 69.19.6. 

HENRY'S RADIO LTD. Open Mon. to Sat. 9 -6 

303 EDGWARE RD., LONDON W2 Thurs. I p.m. 

PADdington 1008 9 Open all day Saturday 
Let us quote for Parts for your circuit. 

Send a list for quick reply. 

(Brown /Gold 
x I in. BUILT 316. panel 1216). 

LOW NOISE -LOW DISTORTION QUALITY 
DESIGNS- Enables complete Mono or Stereo equipment to be 
assembled at a fraction of the cost of a commercial comparable 
design. Simple to interconnect, outstanding quality. 

I 
/ 

11 
VHF FM TUNER TO ASSEMBLE 0 * Supplied as prebuilt and 

aligned units plus metal I 
work just interconnect. I * 88 to 108 Mcs. FM tuning. 

0 Al * 100 mV to 100 Kohm 
output. * 6- transistor printed circuit. 

0 Superhet design. 
I * Size 91 x 3} x 4 in. 
è TOTAL COST 4111 .17.6 (All units available separately). 

TO BUILD P.P. 216 0 

CATALOGUE 
Fully detailed and illustrated 
catalogue. Now 96 pages. All 
types of components and 
equipment at competitive 
prices. Price 2'6 post paid. 

FREE! New 8 page 
book with details of 
over 80 projects, avail- 
able from stock. Uses 
transistors, light cells, 
scrs, etc., etc. Ask 
for your FREE copy. 
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