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IÌ PRACTICAL WIRELESS January, 1966 

¡4 DCOLI 
Moe Trade Mark) 

SOLDERING EQUIPMENT 

FOR 
THE 

RADIO 
CONSTRUCTOR 

ILLUSTRATED 

r;" 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, Telephones: 

311 LONDON, S.W.4 
MACaulay 4202 

Telegrams: "SOLJOINT" LONDON SW4 

NOMBREX INSTRUMENTATION 
TRANSISTORISED SIGNAL GENERATOR 

Model 27 E9.16.9 

Also available: * INDUCTANCE BRIDGE 66 £18.6.9 * POWER SUPPLY UNIT 61 * C.R. BRIDGE 62 ... * 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 

ERSIN 

leee7 
DER 

060 

For quick, easy 
faultless 
soldering 

Ersin 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. 

H ANDY SOLDER 
DISPENSER 

to ft. of 18 s.w.g. 
SAVBIT alloy in a 

continuous coil, used 
direct from free- 

standing dispenser. 
2/6 each 

d 

SAVBIT 
.e% " SIZE 1 CARTON 

Contains approx. 3o ft. iIS(r of 18 s.w.g. SAVBIT 
alloy. Also available 
in 14 and 16 s.w.g. 

5/ each 

LOW TEMPERATURE 
SOLDER 
Size 9 pack contains 
44 ft. of 60/40 high 

tiri quality 22 s.w.g. 
2/6 each 

Size io pack zizi,. 
05/- each. 

BIB WIRE 
STRIPPER 
AND CUTTER 

Strips insulation, 
cuts wire cleanly. 

Adjusts to any size. 
3/6 each 

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

MULTICORE SOLDERS LTD. 
Multicore Works, Hemd Hempstead, Herts.Hemel Hempstead 3636 
M.{ 
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Tu bEHIGHEST 
QUALITY - 

COMPARE OUR PRICES GNEW 
Carr. a Ins. 12;0 6 Months 12 Months TYPES 

MOST BULLARD 
MAZDA COSSOR, 
EMITRON, EMI - 
SCOPE, BRIMAR, 
FERRANTI TYPES 
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 

MW 31174 
£3.15.0 
MW 38124 
£4.1 5.0 
CRM 172 

MW 43/64 
26.0.0 

Autochaugers, etc 
LATEST GA RRARD 

All Factory Fresh. All wit). cartridge. 
SRP10 Mono (Single) Player. 24.19.0. 
SP25 Semi -Transcription (Sin3 le), 
£11.19.0. AUTOSLIM Standard Auto, 
£5.19.0. ATBAuto (Limited Number), 
£8.19.0. AT5 Slimline-similar to 
AT6. £7.15.0. Model 1,000 -Compact 
low-priced record changer. automati- 
cally playing up to 10 records, 26.19.0. 
Model 9,000 -Automatic record chan- 
ger with large turntable, playing up to 

records, £7.19.0. Model 3,000 - 
Designed for use with high -compliance 
cartridges; low -mass arm gives 
exceptionally low record wear. 
510.10.0. AT80-Automatic or 
manual operation has precision arm. 
bile compensator and heavy turn- 
table, £11.19.0. A70 -For the critical 
user -offers automatic playing, with 
pusher -platform, and many other 
features, 219.19.0. LAB80-An out- 
standing automatic transcription turn- 
table for professional reproduction, 
295. 801 -Transcription Heavy 
Table, £29. 401 -Transcription 
turntable with heavy 12in. turntable, 
machine -cut strobe, neon lamp and 
speed control, £29.19.0. Model 50 - 
Automatic record changer with large 
turntable, weight-eouaterbalanced 
arm and plug-in pick-up bead, 29.10.0 

B.S.R. 
007 -Single Deck Complete. 24.5.0. 
UA14 w U25 -Auto Changer, 25.15.0. 

PRICES SLASHED 
LZ27 TAPE RECORDERS. Famous 
make, latest Silver/Grey finish, 4 in- 
puts 2 -speed 3/ z 72in. Complete 
with microphone, footage counter, 
volume level indicator tone control, 
spare spool. This machine takes yin 
spools and is a full size Recorder, not 
a toy! Price normally £17.10.0 £30.9.0. 5/- p.p. áI 

TRANS/CEIVER TYPE RT33. 
The very latest Silver/Black finish. 
They give a fantastic performance 
with reliability, long telescopic aerial. 
crystal controlled. Note a licence io 

required to transmit. They compare 
with much dearer -rid- £8 .19.0 ele. '2/6 p.p. 

MEMO CALL. Pocket sized battery 
operated tape recorder, complete with 
tape, earphone, built-in speaker. 
Normally £12.10.0. A must for those 
who want to record telephone c 

versations, Ideas, letters etc. whilst 
travelling or home £8.10.0 0/6 P.P. 
TELEPHONE AMPLIFIER. "Desk 
Companion". A larger model com- 
plete with pen and holder etc. Fully 
portable and transistorised. A must 
for the desk leaving both hands free 
to deal with papers, £3.10.0 etc., etc. ' /0 p.p. ár7 
25 WATT GUITAR SPEAKERS. 
Very heavy coned 12in. cast chassis. 
There is nothing to touch it for 
power handling and quality t the 
price 

51- P.P. £4.19.0 
BINATONE 10 -TRANSISTOR. All 
wave set, complete with telescopic 
aerial earphone leather case medium 
size 

MULTI -METERS. TK.20.A. 8 
RangesAC/DC/Current/Res- Aff/Lº 
+stance 0-100K, moving coil. Y.7 V 
EI'.IO.K. 10,000 OPV, High quality, 
15 Ranges AC/DC/CurrentiReslst- 
enee. Accuracy +3%. £3.19.6 
EI'.20.K. '30.000 OPV, re sen- 
sitive version of EP.10 £4.19.6 K. CIF 
EP.30.K. 30,000 OPV, 18 Ranges, 
including Resistance to £6.19.6` 
10 Meg. 3r 
EP.50.K. Profeselonal Quality, '22 
Ranges, AC/DC/Volta/Current/Ree- 
ponse/Decibels/Capaci- £9.19.6` tance. ár.7 .7 VV 

TEST EQUIPMENT, IT1-1 Transis- 
torised Signal Injector, complete with 
Transistor Oscillator with Indicator 
Lamp, Detachable Trot 35/. 
Probe and instructions. 

IDEAL FOR ANY RECORDER. 
PRICES SLASHED. GUARANTEED 
APPROX. } PRICE. WORLD 
FAMOUS MAKE BY ENORMOUS 
PURCHASE. * TAPE * 
We offer you fully teosilised polyester/ 
nvlar and P.V.C. tapes of identical 

quality hl -d, wide range recording 
characteristics a. top grade tapes. 
Quality c .e it manufacture. Not 
substandard inany way. Try one for 
yourself. They are truly worth a few 
snore 
nu 

coppers than acetate, .sub- 
standard. io.nted or cheap imports. 
Try o O prove It for yourself I 

Standard Play Double Play 
3' 1511fí. 

VALUE IN VALVES 
GUARANTEED 3 MONTHS 
BY RETURN OF POST 

Satisfaction or Money Back Guarantee on goods if returned unused within 
14 days. ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED. 
FREE TRANSIT INSURANCE. POSTAGE 1 valve Od,. 2-11 11-, Free over 12. 

OZ4 4/6 6K8GT 8/8 1457 14/6 EBC41 6/3 EZ41 6/9 R19 916 

1A7GT 9/6 0H29 5/6 19AQ6 7/9 EBC81 5/9 EZSO 5/9 9P41 2/3 
1C5GT 7/6 8L1 9/6 2001 8/9 EBF80 7/6 EZ81 6/- 6P61 2/ - 
1115GT 
1N5GT 

5/6 
8/9 

6L6 7/6 
BLDG 6/6 

20F2 
2OL1 16/- EBL21 9/9 GZ32 7/8 TDD4 7/- 

124 7/6 6L18 7/9 20P1 9/6 EBLS1 19/8 HERS 9/-,014 7/8 
2D21 5/6 6L19 12/6 20P8 11/- ECOS 4/9 KT3S0 3/9 U18 7/6 
3A4 4/- 6LD20 7/9 20P4 17/. ECC39 4/ - KT30 141- 022 8/9 
3A5 
308 
3Q4 

8/- 
4/- 
5/. 

6P25 8/6 
6P28 9/9 
6Q7G 4/- 

SOASG 
25L6GT 
25Z4G 

8/- 
7/9 
7/- 

ECM 
ECC40 
ECCS1 

9/- 
6/9 
4/9 

KT44 
KT45 
KT61 

8/- 
8/8 
8/6 

024 
025 
026 

12/6 
8/3 
"/- 

5R4GY 8/- 6Q70T 8/- 80E5 8/- E0089 419 KT78 5/9 035 12/6 
5174G 4/- OSA7 5/9 80FL1 9/6 ECC83 6/9 KT68 12/- 050 4/8 
5Y3G 4/6 6807 4/9 80L16 8/9 ECC84 7/8 KT76 8/6 0107 12/6 
5Y3GT 4/- 66117 5/- 30P4 9/6 ECC85 el- KT88 17/6 0191 91- 

5Z4 9/- 6SL7GT 6/6 30P12 7/- ECC88 9/6 KTW81 6/9 U281 818 

5240 71- 68N7GT 416 80PL1 9/3 ECF80 6/- KTW88 5/- U282 15/- 
5Z4GT 9/6 85C5 8/8 ECF82 813 KTZ63 7/-10301 12/6 
6,301.2 9/- 6U4GT S/- 85L8GT 8/- ECH21 11/6 MII14 71-,II329 816 

BASG 7/9 6V00 4/6 35W4 6/- ECH35 7/6 N37 10/617801 19/- 
6A7G 7/6 6V6GT 0/- 8524GT 5/6 EC1142 8/6 N78 131- i,UABC80 71- 
OAKS 4/3 6X4 4/6 59LOGT 8/6 ECH81 -/- N108 13/-'UAF48 719 

8AQ7 5/- 6%50 5/- 80 6/- ECHOS 8/3 PC88 10/- OB41 816 

BATB 51- 6%50T 5/0 165BT 19/6 ECL80 8/8 PC97 7/8 UBC41 7/6 
6A1713 71- 796 e/- 186BTA19/6 ECL89 8/- PCC84 6/6 UBC81 6/- 
61196 81- 797 6/6 807(A) 0/- ECL83 10/6 PCC85 8/8 UBF80 7/9 
8BA6 516 7C5 7/8 807E 4/9 ECL80 10/3 PCC88 11/9 UBF89 7/6 
69E6 5/8 708 7/6 813 49/- EF36 8/- PCC89 8/6 UBL21 9/6 
BBGBG 15/- 7H7 5/- 880A 12/6 9E39 4/6 PCC189 13/6.UCC85 7/3 
6BH6 51- 787 8/9 964 2/6 EF40 11/- PCF80 619',IICFBO 8/6 
6836 5/- 7Y4 4/6 955 2/3 EF41 8/- PCF82 6/- UCH21 9/3 
6BR7 8/6 1001 9/- 956 2/- EF54 8/3 PCF84 12/- UCH42 713 

BBW6 6/9 1002 14/6 9001 8/6 MO 3/6 PCF86 7/6 UCH81 7l9 
8BW7 51- lOFI 4/9 9002 419 EF85 8/- PCL82 719 UCL82 8/- 
604 2/3 10LD1114/6 9003 5/8 EF80 7/6 PCL83 9/- IICL83 10/- 
605 6 10P18 8/6 ATP4 2/6 EF89 6/9 PCL84 7/3 UF41 6/6 
606 5/6 10P14 9/6 AZ81 8/- EF91 8/- PCL85 7/6 UF42 4/9 
609 11/- 12AH7 7/- 888 4/6 EPOS 81- PCL86 10/8 10F80 813 

6CD6G 17/- 12AH8 9/- CBL81 19/- EF188 9/9 PENES 819 IIF85 7/8 
606 
8F1 4/9 

12AT8 8/6 
12AT7 4/9 

CL88 
CYS1 

9/. 
7/6 

EF184 
ELSE 

9/6 
8/9 

PEN45 
PEN46 

8/6 
4/6 

0F89 
UL41 

5/9 
7/6 

BFBG 816 12AU8 9/. DAF91 4/6 ELSS 8/6 PLIS 816 01.44 14/- 
6E13 4/8 12AU7 4/9 DAF98 7/3 ELM 11/8 PL38 916 IIL46 813 
6E14 9/6 12AV8 e/8 DF91 3/- ELIO 8/- PLIS 17/6 ULg4 /- 
6E15 9/6 12AX7 8/- DF92 3/- ELSE 12/6 PL81 7/9 URN 7/6 
6E23 8/6 12BA8 7/- DF96 7/3 EL41 8/- PL82 816 05100 9/8 
635G 3/- 12BE8 8/6 DK91 5/8 EL49 7/9 PL83 8/6 MI6 8/9 
6.I56T 
618 
6176 

4/3 
2/6 
4/9 

12BH7 8/9 
12E1 17/6 
1277GT 8/- 

DX99 
0X98 
DL92 

7/- 
7/3 
6/- 

EL84 
EM34 
EMBO 

6/6 
8/6 
7/9 

PL84 
PY31 
PY32 

7/8 IIDB 8/- 
10/- UY21 

11/. 
9/6 

637G7 7/6 12K7GT 4/- DL94 8/6 EM81 6/9 PY80 6/6 IIY41 0/- 
gK6GT 61- 12X8 9/9 DL96 7/8 EM84 8/9 PY81 5/9 ÚY85 51- 
6K7 5/9 12K8GT 9/6 EABC80 8/8 EM85 8/B PY89 516 VR105 5/- 
6K7G 1/- 12Q7GT 5/- EAF49 8/8 EY51 7/6 PY83 519 Vß169 719 
6K7GT 
BKS 

418 
8/6 

12SA7 8/3 
1231K7 9/9 

E841 
EB91 

6/- 
2/- 

EYS8 
9288 

7/3 
8/6 

PY88 
PY800 

9/- 
8/3 %08 719 

8R8G 5/ -12SQ7 7/6 EMU 4/9 9240 8/6 P230 9/6 266 8188 

CONNECTING WIRE' CO -AX. low lose, (IL yd., 25 yards 

P.V.C. Bright Colour.. Hive 4l 
11/0; 60 yds. E21-: 100 yds. 4E/6. 

26ít. coils ony. 
Co-az Plugs, 1/3. Wall outlet boxes 810 

MAINS 
TRANSFORMERS' 

Excellent Qualify Guaranteed Up. 
right mounting 260-0.250v. 
OotnA, 0.3v.. 3A (80mA 12/8) 6/6 Ditto seen i-,hrouded. 

SPECIAL C.R.T. OFFER 
Due to hune Bulk Special Purchase 
we otiering CRM141 and MW 
38/24 eTubcs at the unrepeatable 
price of 39/-. P.P.12/6. The above 
are guaranteed for 8 month.. 

* BULK BARGAINS * 
12 POTS- Popular values. 6K. to 
2 Meg. unused, mined pre- Ale G, long sp., switch, eta V 
CONDENSERS. 25 mixed Electrolytic. 
Many popular sizes. List 101 - Value £6. Our price 

100 RESISTORS 6/6 
Excellent. Blues 0-3 watt. 
100 CONDENSERS 9/8 
Miniature Ceramic and Silver Mica 
Condensers, 3pF to 5,0009F. LIST 
VALUE OVER £1. 

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

TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge reduction, Red Soot 
1 6 standard LFtype nowonly 

hite Spot R.F 2 /- 
Mallard Matched Output 12/6 Kita 00810 and 2-0081 
R.F. Kits OC44, OC45 (2) 12/6 
3 transistors. 
AF114 8/- 0044 5/8 
AF115 7/6 0C45 6/6 
AF116 7/6 0072 6/8 
AF117 7/- 0081 6/8 
AF127 9/6 OC81D 5/0 
0026 12/8 0082 6/- 
0088 1ÓC171 

8/8 
0170 8/6 

GERMANIUM DIODES 
General Purpose miniature detector 

A.V.C. etc. 8d. or 6/6 doe. 
Gold Bonded htghial quality 
Individually tested. 1/- 
9/6 don, 

SILICON RECTIFIERS 
Guaranteed performance. Top 
Makes. Tested 250e. working. 
100mA 3 9 250mA 7 6 (3 for 9/6) / (3 for 19/8) 

superb 
cheap 

Not to be p 100 HI STABS 9/8 
30 Top link". 

confused with cheap £10.19.0 Gns. 
z 8/6 

seta, mating value. á 7 tape, tape reel, mike, etc. 1 % to 5% 1000 to 6 m0. 7 z 41n - 

Post: 21be. 2/-, 41be. 5/8, 7lbe., 8/6, 151óa., 4/-, etc. (C.O.D. extra). ALL VALVES LESS 6% AND POST FREE IN DOZENS. 
Retail Only, H1 -HI Demonstratiooe, 72 East Street, 

Tel.meno Tel. 26861 11/12 North Road, Brighton, ß79N 
ALL MALL ORDER AND RETAIL SHOP 

3501352 FRATTON RD., PORTSMOUTH TML211114 

3' 300ft. 4/- 
4" 300ft. 4/6 4' 600ft. 8/- 
5' riu0ft. 716 5' 1200ft. 15/- 
5r 9011ìt. 10/6 51' 1811ft. 19/6 
7' 1.00011. 18/6 7 2400ft. 27/ - 

Long Play Triple Play 
3' 2.25ft. 2/9 4' 9001t. 13/- 
4' 4:) (lit. 5/6 5' 1800ít. 25/- 
"" 110oft. 10/6 52' 2400ft. 34/- 
5;" 1200it. 13/ 7' 3d00It. 441- 

7' I BOuit. 18/6 Quadruple Play 
3' 011011. 8/ - 

Postage 11- or Poet Free less 5°l r- or Post Free lei 5% 0 

three reels. Quantity and Trade 
enquiries in cited. 

AM/FM RADIOS 
latest. wonderfully styled, guaranteed 
top make, 10 -transistor with full 
long and medium waves. Size 91 x 

x 1213',,, in, elagnificent. reproduc- 
tinii. A pleasure to look at. An 

istocrat in its class." 12 moths 
guarantee against faulty manufacture. 
Genuine retail price 17 Gns. £'28.7.5. Unrepeatable. 

QUALITY PORTABLE 
TAPE RECORDER 

Fabulous quality and ieprodnctien of 
nienic. 8 transistor, 1jin. and 3/in. 
speeds. Ovilnt 500mW into high 
quality speaker. Ingenious single 
control knob. Fast forward and c 

rewind. Battery level and record 

level meter. Fast load. Precision 

capstan drive with dynamic earpiece 
monitor recording. Radio recording 
leads. Outride speaker facilities. The 
most outstanding portable in the 

country. Ski, A1zl x 32 x Olio. 
Genuine normal price of 35 gas. 
Unrepeatable. 12 month guarantee. 
AR spares available. With 19 

TECHNICAL TRADING CO. 

LOUDSPEAKERS. 

6t- 7/6 
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1. 6 VALVE 16 WATT PUSH-PULL AMPLIFIER. /5 x x /Sm. A.C. 
Maine 200-250 volta. 4 inputs with controlo for same and bass and 
treble lift controls. Tapped for 3 and 15 ohm speakers. Extra R.T. 
and LT. for F.M. Tuner supplies etc.. built and tested. 7 gras, P. a P. 
13:0. 

2. CYLDON AM FM PERMEABILITY TUNERS FOR ALL TRANSISTOR 
OPERATION. She 21 x Stia. approx. By famous manufacturer. A.M. 
I.F. 470 Kein. F.M.-LF. 10.7 Mc/s. A.M. coverage from 1820 Rc/e-525 
Re/s. F.M. coverage 108 Mc/s-88Mc/e. Circuit diagrams 2/6. FREE 
with Tuner, lot, 2nd and 3rd A.M. 1.F.'o, let, 2nd, 3rd and 4th F.M. 
1.F.'s V.H.F. Osc. choke, A.M. 1.F. trap. All the above are the R.F. 
end of an A-M.IF.M. receiver car radio etc. The above item. 12.10.0. 

3. AMPLIFIER KIT. 3 to 4 watt Amplifier Kit. Comprising chassie 91 z 
21 z lin. Double wound main. transformer, output transformer, 
volume and tone controle, reeisto,u, condenser. etc. Valves OVO, 
ECC81 and metal rectifier. Circuit 1/0, free with kit, 29/6 plue 4/6 P.aP. 

4. S -WATT 6 -VALVE PUSH-PULL AMPLIFIER & METAL RECTIFIER 
Sloe: 9 x 6 z ltin. A.C. Mains, 200.250v. 5 valves. For use with Std. 
or LP. recorde, musical Instrumente, all makes of pick-ups and mikes. 
Output 8 watts at 5 per cent total distortion. Separate bass and treble 
lift control. Two inputs, with controls for gram. and mite. Output 
transformer tapped for 3 and 16 ohm speech coila. Built and tested. 
118.19.8. P. A Y. 8/, 

5. 40W FLUORESCENT LIGHT HIT incorporating OF.0 Choke eiae 89 z 
11 x 11in. 2 bl-pin holden, starter and starter holder, 11/8. P. a P. 4/8. 
Similar to above: 80W Fluoreseent Light Kit incorporating GEC choke 
sise 111 z 11 z 19in. 2 bl-pin holders. starter and starter holder, 17/8. 
P. A P. 6/6. 

8. OSCILLOSCOPE for D.C. and A.C. APPLICATIONS. Push-pull X 
amplifier; Fly -beck euppression; Internal Time -base Sean Wave form 
available for external use; pulse output available for checking TV line 
0/P Transformers, etc. Provulon for external -1/P and C.R.T. 
Brightness Modulation. A.C. mains 200.250v., 218.18.0. P. e P. 10I, 
PULL 12 MONTHS' GUARANTEE INCLUDIHO VALVES and TUBE. 

7. FIXED FREQUENCY SIGNAL GENERATOR. Crystal controls In metal 
case, eue 10 x 6 e fila. Incorporating two FC13 valves. mains trans- 
former, metal rectifier, choke. Indicator, lamp, crystal and numerous 
components. Modulated and memodulated output socket. Originally 
used for 1.T.V. frequenclea. Brand new, a8/6, plue 7/ P. A P. A.C. 
mains 200-250 volte. 
SILICON RECTIFIERS. 250v. P.LV., 750mA. Sls for 7/8 post paid. 

8. POCKET MULTI -METER. Sixe 39 a 2; z lelo. Meter else 21 z 111n. 
Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and D.C. volte. 
0.16. 0.150, 0-1,000. D.C. current 0.150mA. Reei,tenoe 0.100k D. 
Complete with test prods battery and full Instructions. 42/6. P. a P. 3/8. 
FREE GIFT for limited period only. 30 watt Electric Soldering Iron 
value 15/- to every purchaser of the Pocket Multi -Meter. 

9. CHANNEL TUNER I.F. 18.19 Me/s. Continuously tunable from 174- 
218 Mc/e. Valves required-PCF80 and PCC84 (In serleai. Cover 
BBC and ITA ranges. Also Police, Fire and Taxis, etc Brand new 
by famous maker. 10/., P. a P. 31, 

10. POWER SUPPLY KIT In metal case, elle 51 x 23 z 2in. Incorporating 
maim transference, rectifier and condemers. 230/260 A.C. mains 
Output: 9v.. l OrA. 10/6 plus 3/- P. a P. 

11. B.S.R. MONARCH UÁ14 WITH FULL FI HEAD, 0 -speed, plays 10 
recorde. 12in., 101n., or 7n.. at 16, 33. 45 or 78 r.p.m. Intermixes 
7in., 10m. and 1.21n. recorde of the same speed. Has manual aisy 
position; colour brown. Dimensions: 124 r 101ie. Space required 
above baseboard 45m., below baseboard 21íe.. Fitted with '.ail Fl 
turuove, crystal head. 26.19.4 P. a P. 716. 

12. FIRST QUALITY PVC TAPE 
59in. Std. 850ft. .. 9/- Sirs. LP, 860íf. 10/0 
71n SW. 1200ft. ,. 11/8 3in. T.P. 600í1. 10/6 
31e,. LP, 240tí. 4l- 61n. T.P. 1800ft. 23'e 
gin. L.P. 1200fó -, 11/8 Silo. T.P. 2400ft. 32/6 
7in. L.P. 1800ft. 

. 18/8 lin. T.P. 3600ft. 42/6 
P. A P. on each 1/6. 4 or more Poet Free 

18. MAYFAIR 5 -TRANSISTOR TAPE RECORDER 
Capstan -driven, battery operated, 71 and 39 I.p.s. Precision made 
Push-button controls. High quality ?din. speaker. Pueh-pull circuit. 
Output: 400 mw. Frequency response: 200.7,000 ko/s. Fast rewind. 
Up to 1 hour twin track playing time. Automatic erasing for re- 
recording. Dimension.: 81n. a 1Dn, z 3;1s. Weighs only 7Ió.. 21111.0 
plus 7/6 P. a P. 

14. MR TAPE DECK 
AC 200/250v, tape speed 31 twin track. 26.6.0 P. A P. 7/6. 

15. GEC FLAT HEATER ELEMENT 600 w. 
Can be used for wash boilers, washing machines, etc. Five or alz ale. 
mente can be used in parallel to give 2500/3000 watts. Sue 54 s 14, 
copper enclosed. 2/6 each, P. a P. 1/-. 4 or more Post Paid. 

RADIO & TV COMPONENTS (ACTON) LTD. 

21 b High Street, Acton, London, W.3. 
All enquiries Stamped Add d Envelope. 

Goods not despatched outside U.K. 
Shop hours 9 a.m.-6 p.m. Early closing Wednesday 
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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 124 x 8f x 3fin. * Horizontal tuning scale, size I If x 2ein. in silver 
with black lettering. * All stations clearly marked. ONLY f 4 4 0 * Ferrite -rod internal aerial. * I.F. neutralisation on each Plus 6f6 P. & P. Parts 

stage 460 kc/s. list & circuit diagram * D.C. coupled output stage 
2t6. FREE with parts. 

with separate A.C. negative feed back. SPECIAL OFFER-POWER 

* All components, ferrite rod and tuningSUPPLY KIT to purchasers of 
p Elegant Seven" parts, incorporating 

assembly mounted on printed board. mains transformer, etc. A.C. mains200.250v. * Operated from PP9 battery. Output 9v. 50mA. 7/6. * 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. 

All enquiries Stamped Addressed Envelope. 

RADIO & TV COMPONENTS (ACTON) LTD 2IC High St., Acton, 
Open 9 a.m.-6 p.m. including Sots. Ea.Iy closing Wed. Goods not despatched outside U.K. 

739 

London W3 
Terms C.W.O. 

SURBITON PARK RADIO 
MARTIN AUDIOKITS & RECORDAKITS 

F.M. TUNER UNITS Nos. 15, 16 and 17 Cash £12.17.6 
Or Dep. 51/6 and 12M. pymts. of 18/10 (H.P. Price £13.17.6) 
TRANSISTORISED AMPLIFIER with 5 position input selector, 
pre -amp and con trois. 10 watt amk plifier 

or 3 r 
and Power 

Ohm Speaker. P Cash £14.5.0 
Or Dep. 57/- and 12 m. pymts. 20110 (H.P. Price £15.7.0) 

For 15 Ohm Speaker. Cash 215.8.0 
Or Dep. 62/- and 12 m. pymts. 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 £11.11.0 
Or Dep. 47/- and 8 m. pymts. 25/6 (H.P. Price £12.11.0) 
COLLARD STUDIO DECK 3 speed latest Two Track Cash £10.19.6 
Or Dep. 44/- and 8 m. pymts. 24/6 (H.P. Price £12.0.0) 
COMPLETE KIT with case, spkr., tape and mic... .Cash £29.19.6 
Or Dep. 1201- and 12 m. pymts. 44/- (H.P. Price £32/8/0) 
FOUR TRACK AMP. as above Cash £12.12.0 
Or Dep. 521- and 8 m. pymts. 27/6 (H.P. Price £13.12.0) 
FOUR TRACK COLLARO DECK Marriott "X" Serles heads. 

Cash £13.19.6 
Or Dep. 56/- and 12 m. pymts. 2016 (H.P. Price 615/210) 
COMPLETE KIT with case. spin'.. tape and talc. 

Four Track Cash £33.19.6 
Or Dep. 136/- and 12 m. pymts. 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. pymts. 25/8 (H.P. Price 23)9.0) 
TAPE PRE -AMP as above Four Track Cash 29.9.0 
Or Dep. 39/- and 6 m. pymts. 28/4 (H.P. Price £10.9.0) 
We are leading stockists for all Martin Constructional Kits. 

AMPLIFIERS TUNERS Selection 
ARMSTRONG 221 10-10 watts Stereo, Mag Pli and Filter 

Cash £33.15.0 
Or Dep. 135/- and 8 m. pymts. 4916 (H.P. Price £36.9.0) 
ARMSTRONG 222 10-10 watts Stereo Amplifier Cash 227.10.0 
Or Dep. 110/- and 12 in. pymts. 4014 H.P. Price £29.14.0) 
ARMSTRONG 224 F.M. Tuner Powered Cash £22.10.0 
Or Dep. 90/- and 12 m. pymts. 33/- (H.P. Price £24.6.0) 
ARMSTRONG 223 AM/FM TUNER Powered Cash £28.15.0 
Or Dep. 1151- and 12 m. pymts. 42/2 (H.P. Price £31.1.0) 
ARMSTRONG 127 MONO 5W with AM/FM Cash £26.10.0 
Or Mir. 106f- and 12 n. punnts. 30/10 H.P. Pricy £23.12.0) 

SURBITON PARK RADIO LTD. 

ARMSTRONG 127 STEREO as above Stereo amp...Cash £37.10.0 
Or Dep. 150/- and 12 m. pymts. 55/- (H.P. Price £40.10.01 
ARMSTRONG 227 MONO.IOW amp. with AM/FM....Cash £36.15.0 
Or Dep. 147/- and 12 m. Wilts. 53/10 (H.P. Price 039.13.01 
ARMSTRONG 227 STEREO as above with Stereo Amp. 

Cash 252.15.0 
Or Dep. 2111- and 12 m. pymts. 77/4 (H.P. Price 256.19.0) 
ARMSTRONG 226 STEREO as above, but Mag. 

P.U. 
Filter. 

Cash 261.0.0 
Or Dep. 260/- and 12 m. pymts. 881- (H.P. Price £65.16.0) 
Teak Cases for all Armstrong Units £3.10.0 
ROGERS CADETMk. 3 10-10 watt Stereo Amp. Mag. P.U 

Cash £29.10.0 
Or Dep. 118/- and 12 m. pymts. of 43/3 (H.P. Price 231.17.01 
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. paints. of 72/7 (H.P. Price £53.8.1) 

LOUDSPEAKERS. Selection 

FANE 122/10 Heavy Duty 12tH. 20 watt Cash £5.5.0 
WHARFEDALE SUPER 8/RS/DD Cash £7.0.0 
WHARFEDALE SUPER 10/RSIDD Cash £11.13.4 
Or Dep 4716 and 8 m pants 25/9 (H.P. Price £12.13.6) a ODD7ANaCash £17.10.6 MAXIM2in.p 
Or Dep. 70/6 and 12 m. paints. 25/8 H.P. Price £18.18.8) 

MOTORS. PICK- UPS Selection 

GARRARD SRPIO Mono Cash 25.10.0 
GARRARD Model 1000 Nono Cash 27.10.0 
GARRARD Model 2000 Mono Large Table Cash £8.10.0 
Or Dep. 341- and 6 m. pymts. 26/- (H.P. Price £4.10.0-, 

GARRARD Model 3000 Stereo Lightweight arm.... Cash £11.11.0 
Or Dep. 47/- and 8 m. pymts. 25/6 (H.P. Price £12.11.01 

GARRARD S.P.25 Less cart.: Single player - 
Or Dep. 50/- and 8 m. pymts. of 27/6 (H.P. Price 213.10.0) 
GARRARD AT60 Less cart.: Heavy table Cash £13.0.0 
Or Dep. 52/- and 12 M. pymts. 19/- (H.P. Price 014.0.0) 
GARRARD LASSO Push button oper., less cart ....Cash £27.10.0 
Or Dep. 110/- and 12 m. pymts. of 4014 (H.P. Price £29.14.01 
GARRARD 401 Transcription Table. No arm Cash £32.10.0 
Or Dep. 130/- and 12 m. pymts. 4718 (H.P. Price £35.2,0) 
GOLDRING G66 Mono Single Player Cash £11.11.0 
Or Dep. 47/- and 8 m. pymts. 25/6 (H.P. Price £12.11.0) 
GOLDRING GL58 less cart.: Heavy table, single play Cash £17.1.0 
Or Dep. 69/- and 12 m. paints. 24111 (H.P. Price £18.8.0) 
GOLDRING GL70 trans.: Unit with arm, less cart... Cash £29.18.6 
Or Dep. 120/6 and 12 m. paints. 43/9 (H.P. Price £32.5.6) 

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 (I p.m. Weds.) 
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Offer the Finest Value and 

HOME CONSTRUCTORS 

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 31-94 M 
and also 4 separate switched band -spread ranges. 13M. 
16M, 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 in under 
three hours from 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 models that have 
already been constructed. 
ata for Receiver 2/6 extra. 

Refunded if you purchase the 
parcel. Four 1.12 batteries 3/4 
extra. All components available 
separately. 

Fu`.Itiee E eCiCiCiCICI`IgUMCICKiCei iCKIEL`IXtQXiSrieCICICICICIeeiCielel 
1'e wish all our customers old l u and nett the I mptlments of the Season and cordi- ally invite you to select your (lifts from our huge selection of bargains. 

Anneuramaeorememexemzeetzaeameeeemzeimaammeheaum 
The "REALISTIC" Seven 

NEW -The SKYROVER Mk Ill 
Now supplied with redesigned cabinet, edgewise 
controls, black and ehrome plastie cabinet. 

Clan now be3buil rotor 
carrying handle. agoing 8-t 

11.P. Terms: 27/- dep. and II months at 15/9. Total 
II.P. Price £10.0.8. 
The SKYROVER DE LUXE 
Tone Control Circuit is incorporated with separate 
Control. In a wood cabinet, size 114 x 6¡ x 3in., covered 
with a washable material with plastic trim and carrying 
handle. Car aerial socket fitted. 
Can now be built for 11.P. Terms: 33/- dep. 
Post 5/- £10.19.6 Tda ImP.a123.10 

The Very Latest MAGNAVOX- 
COLLARO 363 TAPE DECKS 
3 speed model -li. 31, 74 i.p.s., available with either i 
track or 1 track heads. Features include: pause control: 
digital counter; fast lorward and rewind; new 4 pole fully 
screened induction motor; interlocking keys. Size of top 
plate 13i x 11 x Olin. deep below unit plate. For 200/250v. 
A.C. mains. 50 c.p.s. operation. New. unused and fully 
guaranteed. 
LASKY'S PRICE with i track £ 0.10.0 carriage 

heads and packing - LASKY'S PRICE with 1 track £13.19.6 7/6 extra 
heads 

SPECIAL ten OVERSEAS CUSTOMERS -the new efagnavoz-Collar. 303 Deck for 11011.1:. t . Sn nr 60 
e.p.s. mains now available. prises as ahoy,. fret to any part of the World, :1:.: 

e hä1'í aMteíC163CIQie iCICICIMeCIC3CtentegCMCMCCetelCKee. i=CICIC 

Give a Lasky's Gift Voucher re 
The ideal gift for Christmas and all those other special occasions. Any value In 

g multiples of 10/6 (min.) upwards. 

A 
Special Christmas Offer- Vouchers worth more than you pay: P.R. 1 Gulnen a 

Voucher for £1-10/8 Voucher WWI- etc. flit 
le You save money and give pl with a Lasky's Gift Voucher. t 

D1DMIXD1DsN?2012 í3F -20=1á7m 212121reM a iDi272ií`Si7=35IYMIDeS`nä 
TRANSISTORS new & guaranteed 
GET Bl, GET 65, GET S8, 2/8; 873A, 8741'. 
8/6; 0048, 0071, 00811), 4/8; 0044, 0070. 
0078, 0081 (match pale 10/6) 5/6; AF117, 
0076, 00200 6/6; 0042, 0048, 0073, 008111 7/8; 
00201, 00204 16/-; 00206, 00208 18/8; 
0028 114/6. 

TRwNSFILTERS BY B,cOsn CRYSTAL CO. 
'l 'O-Old 465 kc/.c, ± 2 kcl.. 
7'O -01D 470 kels. t 1 kc/e 
TO -016 465 kas, .. 1 kcl.. 
TO -021) 470 kc,s. + 1 kc/s. 
TF -01B 4115 kc/s. + 1 kcl+. 
TF -OIL) 470 kc'-. x n 

B.S.R. 

7/6 FACH 
Post Lid. 

AUTOCHANGERS-BRAND NEW 
AT LOWEST EVER PRICES 

Brand new and tulle guaranteed -complete with cartridge 
and stylus. 
UA14 4 speed mains model £4.9.6 
UA16 4 speed mains model 24.19.6 
UA16 0v. battery model 2.5.1 9.8 
UA20 4 speed mains model £5.19.6 
Add 51- carriage and packing on each 

INTERNATIONAL TAPE Famous American Brand -Fully Guaranteed 
Sla. Message tape, 180ft. 8 
Sin. Message tape, 225ft. 4 1 

Sin. Message tape, 300ft. 7 
Skin. Triple play, 600ft., Mylar base 15 
410. Triple play, 900ft. Mylar base 17 
Ola. Double play, 1,20010, Mylar base 
6d. Long play, 900ft.. Acetate twee 
lita. Standard play, 800ft., PVC base 
61n. Triple play 1.800fí., Mylar base 
Sils Doable play, 1,800ft., Mylar base 

10 

86 

51 in. Long play, 1.20011., Acetate hase ... 12 
Olin. Standard play, 9511ft.. PVC base 11 
51ín. Triple play, 0,40011., Mylar base 45 
7in. Standard play. 1,20011., Acetate base 10 
7in. Standard play, i.l00it., Mylar base 12 
7in. Long play, 1,800ít., Mylar base 19 
7111. Double play. 2,40011.. Mylar base 25 
7in. Long play. 1,900ft., Acetate base .. 15 
7i. Triple play, 3.600ft.. Mylar base 68 
P115 F. 1,- extra per reel: 4 reels and over Pest Free. 

* 7 -Transistor Superhet. * 350 rnilliwatt 
output into 41n. high flux speaker. * All components mounted on a single printed circuit 
board. 

andFullmedh , um long wave 
caber. * Plastic 
cabinet with carry - 
Lag handle, size 
7 x 10 x 3ün., Blue/ = .` 
Grey or all Grey. 
* Socket for carp. aerial. * I.F 
frequency 470 Kc/s 
* Ferrite rod 
internal aerial. Operates from PPS or 
similar battery. * Full data supplied 
All coils and I.F's etc. Lully wound ready 
for immediate assembly. An outstanding 
receiver. 
Can be built for 
Post 4/6. 
?P9 Batt. 3/9. Data and Instructions sep- 
arately 2/6. Refunded il you purchase the 
parcel. All parts sold separately. 

REALISTIC Seven DE LUXE 
With the same specifications as standard 
model -PLUS a superior wood cabinet 
in contemporary styling with full vision 
circular dial. ONLY £1 EXTRA 

GOODMANS OF ENGLAND 
CROSSOVER UNITS 

XO/750 IIALF SECTION CROSSOVER. 
For use with bass and treble speakers. 150 
imp. to crossover at 750 c.p.s. Rated at 25 
watts (British). In wood case 65 x 44 x 41n. 
New and unused. 

LASKY'S PRICE 29/- 1>/28.' 

STEREOPHONIC FILTER. This is a 
frequency divider/mixer for use with a 
Stereo amplifier. Its function is to combine 
the bass frequencies up to 300 c.p.S. Into a 
single bass speaker for both channels and to 
divide the frequencies above 300 c.p.s. into 
two separate mid/top range speakers. It can 
also be used as a 300 c.p.s, crossover for a 
mono system. 1511 imp. Rated at 25 watts 
(British). In wood ease 10 x 4; x Sin. New 
and unused. 

LASKY'S PRICE 19/6 Pr 
SINCLAIR MINIATURES 

We stock the complete range of Sinclair 
Super -miniature Kits. 
'rHF MICRO -8 pocket radio 59/8 Thy SLIIIL/NE pocket radio 49/8 TIIF X -III Amplifier £7.19.8 
Ready built and tested £9.19.6 
THE. X-10 Amplifier 

f5.19.6 

£5.19.8 
Ready Built and Tested £6.10.6 
See our Practical Wireless November '65 adver- 
tisement for details. 

U.H.F. TUNERS 
Only a few available. Complete 
with PC86 and PC88 valves. We 
regret no circuit or data Is avail- 
able. Knobs included 

LASKY'S PRICE 79/6 
Post n/6. 

GORLER UT 340 FM/VHF 
TUNING HEART 

Permeability tunes -covering 87 to 108 Mc/s 
For use with one ECC65 valve. In metal case. 
size 3 x 21 x 111n. Circuit supplied. 

LASKY'S PRICE 19/11 
ECCN5 valve 9/- extra. Post 2/- 

LASKY'S FOR - D.1.Y. CONSTRUCTION BARGAINS 
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Service in Great Britain to both 

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

NEW COMMUNICATION 
RECEIVERS 

MODEL KT 320 KIT 

Supplie,) in sub -assemblies for easy building. Covers 
range train 540 He/.s to 30 Mc/s. Ham Baud is pro- 
vided 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 ae B.F.O. H.F. stage 
and two I.F. stages ensure high sensitivity and 
selectivity (all coils and I.F.s are supplied pre - 
aligned). 2 Aerial Sockets. stand-by position for 
use with a transmitter S meter fitted. 200-250v, A.C. 
mains. Steel cabinet, grey crackle finish. Size 
13 s S x l0in. Dial 12 x 4in. All parts new and fully 
guaranteed. Complete with full construction data 
nddoieratir,u manual. 

LASKY'S PRICE 25 GNS. MET. 
Also available ready built and tested 29 gins. 
H.P. Terms available. 

MODEL HE30Still a few a ailable- 
adcerti.sed June '85. 

LASKY'S PRICE 33 GNS. 
H.P. Terms available. 

MODEL HE40 

Covers medium wave band and 1.0-4.4 Mc/s., 
11.0 Melo., 11.0-30.0 Mel.º. in eparate switched 
band spread ranges. Controls include B.F.O. Sensi- 
tivity, A.N.L. Receiver-Stand-by Switch, Tane 

Switch.. -Meter. For 2011-250v. A.C./D.C. Internal 
loop and telescopic antennae fitted. Valve line-up: 
12BR6, 12BA6. 12AV6, 0005, and metal rectifier. 
Size 13; x si x 2iir 1. Instruction manual Included. 
No Kits available. 

LASKY'S PRICE 19 GNS. 
Poor 

H.F. Terms £4.0.0. dep. and i._ months at £1.12.0. 
Total H.P.P. £21.12.0. 

MODEL HE80 communicaon «e"oie 
Freq. range 540 Kcls-30 Me/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.F.O. and Q -multiplier circuits. Improved A.N.L. 
and voltage regulated powerpack. "9" meter 
band spread on amateur bands, large illuminated 
dial with logging scale. All controls fitted. Output 
for speakei and phones. Valve line-up: 4 x 6AQS. 
3 x 6BA6. 2 x 61000, 1 x OSLO, fiALS. 6AQ5, f:CA4, 
and 0A2. Steel case 17 a 70 a loin. For 200/250v, 
A.C. mains. Brand new with full instruction manual. 
No Kite available. 

LASKY'S PRICE 59 GNS. 
H.P. Terms £12.19.0 dep. and 11 monthly payments 
of £4.18.0. Total H.P.P. £68.17.0. 

207 EDGWARE RD, LONDON, W.2 Tel PAD 3271/2 42 TOTTENHAM CT. RD., LONDON, W.1 Tel: LAN 2573 

33 TOTTENHAM CT. RD., LONDON, W.I Tel MUS 2605 1552/3 LEET STREET, LONDON, 
E..45aturday,Tel: 

ELE 2833 

Both open all day Saturday. Early closing Thursday. openday y- Earlyclosing 

Please address all Mail Orders and pendente to 3-15 Cavell St., Tower Hamlets, London, E.I. 

741 

SPECIAL ANNOUNCEMENT -our Head Office 

and Mail Order Departments have now been transferred to our new building: 
3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.I 

Telephones: STEpney Green 4281/2 
All Mail Orders, correspondence, H.P. enquiries/accounts etc. should now be sent to 

the above address. 
These premises have been especially designed for us to facilitate the handling of Mail 
Orders and continue our aim of rapid despatch coupled with good service, with which our 

name has been synonymous over the past 35 years. 

Xteeg Ideal Christmas Presents 
TRANSISTOR POCKET RADIOS 

All supplied complete with personal earpiece, battery and carrying case. Folly 
guaranteed-ready to use. POST FREE. 

ln attractive plastic case. Bise only 4f.. z 
BOY'S 2 TRANSISTOR 21n.: lm. Fdtea z; h.. epeaker. eoeket fins 

I 
person Usee PP. battery. TunableLASKY'S 

PRICE 35 over roll medium waveband. 

BOY'S4TRANSISTOR MODELLASKY'S PRICE 45/ a 

6 TRANSISTOR MODEL 
Fully built in plastic case, 4in : 24in. x lin. with 24m. speaker. 

LASKY'S PRICE 59 6 Uses single PPS type battery. Tunable over full medium wave- 

band. 

Cream/black (Long"essee1 piece 
& 

6 Ilia. LASKY'S PRICE 89/6 
THE "TRANSWAVE" DE LUXE TWO WAVEBAND RADIO 

a 
Sony 
nyrxhabst chrome telescopic r ssaevve 

reception 
eials. tl np. over the f9Mel 

d., and Long wavebands. Internal ferrite 

black plastic cabinet. with metaltrim--size 61 a 31 a )lin, 1lses3LASKY'S 
PRICE 99/6 pen light batteries. Complete with leather ease and shoulder strap, 

earpiece and batteries. Past 2/6. 

3 WONDERFUL SETS FROM THE U.S.S.R. 
THE "SELLA" 7 TRANSISTOR RADIO 
High sensitivity circuit gives excellent reception over full Med 

waveband and powerful S tYae 
battery. Black and ivory vplastic cabinet size 7ra 4 o 2 P 21n. Socket 

for external aerial. Complete with solid hide case and shoulder 
strap. earpiece and battery. 

LASKY'S PRICE £5.9.6 Post 2/6 

THE "SOKOL" 7 TRANSISTOR TWO BAND RADIO 
Super quality receiver covering the lull Med. and Long wavebands with exclusive rechargeable battery 

which can be recharged learn any 110/250v. A.C. main supply. Also operates on PPS type dry battery. 

P.M. speaker. Ivory and black plastic cabinet 6 x 31 x 1 din. `locket for external aerial. Complete with 

real leather case, rechargeable battery and 
charger, dry battery and earpiece. 

THE "CONVAIR" 
LASKY'S PRICE £6.9.6 ° 

10 TRANSISTOR PORTABLE RECEIVER 

Extremely well designed and marte receiver covering the 

Long, Med and Short wavebands. The Short waveband has 

switched band spread on 13m., 16m.. 19m., 25m., 31ín. 41m. 

bands. Internal ferrite rod and telescopic aerials. sockets 
for external aerial and earth and gram. pick-up. Streng 
cream and black plastic cabinet with carrying handle-size 
10 x 71 x 31ín. Uses sis 1.12 type batterie= Isnnplird 1. 

LASKY'S PRICE £12.19.6 F'-' 

SPECIAL OFFER: GARRARD AT5 AUTOCHANGERS 
4 speed mains model-brand new and fully guaranteed. 

With Post 
LASKY'S PRICE =,`,°,°,""" ysl £5.19.6 cartridgteereo £6.9.6 5,. 

POST 
FREE 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 
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Heathkit models offer 
outstanding performance plus 
highest quality - at lowest cost 

Anyone can build a Heathkit model. The easy -to -follow instruction manuals issued with 
each kit -set show you how. You will be proud of the professional appearance and performance 
of your finished model. 
A KIT FOR EVERY INTEREST . . . FOR HOME, WORKSHOP, SERVICE & TEST DEPTS 

NEW MODELS 
PORTABLE 'SCOPE, Model OS -2. * Improved performance BERKELEY Slim -line LOUDSPEAKEr. SYSTEM. 
facilities and modern styling. * 'Y' bandwidth 2 c/s to 3 me/s. * Now from Heachkit, a loudspeaker kit with a fully finished walnut * Automatic lick -in sync. * Mumetal C.R.T. shield. * P.C. cabinet. * A 2 speaker system. * Modern, slim -line styling. 
Board. * Switched EXT/INT 'Y' plate connections. Size 5" x 71" * 30 c/s to 17 kc/s. * Only 7}' thick. * Use it horizontally or 
x 12' deep. Weight 92.Ib. Send for full specification. vertically. * Stand it on the floor or in your bookshelf. 
Kit (22.18.0. Assembled (30.8.0. Kit 418.10.0. 

TEST INSTRUMENTS 
Sin. OSCILLOSCOPE Model I0 -12U. 
Laboratory quality at utility oscilloscope 
price. Wide band amplifiers essential for 
T.V. servicing. F.M. alignment, etc. T/B 
covers 10 c/s -500 kc/s in 5 ranges. 

(45.15.0 Assembled £35.17.6 Kit 

NEW! SINE/SQ GENERATOR, 
Model 1G -82U. Freq. range: 20 c/s- 
I Mc/s in 5 bands. Simultaneous sine and 
square wave outputs. 

436.10.0 Assembled £24.1O.Á Kit 

IO -12U 

REGULATED POWER SUPPLY Model IP -20U. Transistor- 
ised, O-5-50 v. D.C. Up to 1.5 amps. Compact: 9} x 6{ x 11 in. 

(47.8.0 Assembled £35.8.0 Kit 

VALVE VOLTMETER, Model V -7A. The world's 
best selling VTVM. Measures up co 1,500 volts 
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0.1 n 
1,000 M(3. Centre zero dB scale, d.c. input resistance 
11MÛ. 4{in. meter. Complete with test prods, leads 
and standardising battery. 

(19.18.6 Assembled £13.18.6 Kit 

DE -LUXE bin. VALVE VOLTMETER. Model 
IM -13U. Similar spec. 'o mod _I V -7A but with im- 
proved accuracy. Larger meter. Unique timbal mount. 

(26.18.0 Assembled £18.18.0 Kit 
R.F. and H.V. probes available as extras. 

DE - LUXE TRANSISTOR 
TESTER. Model IM -30U. Many 
special features. Provides complete 
d.c. analysis of PNP NPN trans- 
sistors and diodes 

(35.10.0 Assd. £24.18.0 Kit 

HARMONIC DISTORTION METER. Model IM -12U. 
f req. cov.: 20-20,000 c/s. 

(34.0.0 Assembled £24.15.0 Kit 

TV ALIGNMENT GENERATOR. Model HFW-I. Cover 
3.6 to 220 Mc/s fundamentals. £37.18.0 Kit F47.I0.0 Assembled 
RF SIGNAL GENERATOR. Model RF -IU. Up to 100 Mc's 
fundamental, 200 Mc/s harmonics. Up to 100 mV output on all 
bands. (19.18.0 Assembled £13.8.0 Kit 

AMATEUR EQUIPMENT 
AMATEUR TRANSMITTER. Model DX -I000. Covers 
all amateur bands 160-10M. 150 w. d.c. input. tel contained 
with power supply. Modulator, VFO 

£79.10.0 Assembled (104.15.0 

AMATEUR TRANSMITTER 
Model DX -40U. Covers 80-10 m. 
Power inputs 75 w. C.W.; 60 w. 
peak C.C. phone. Output 40 w. to 
aerial. Prov. for VFO. 

£33.19.0 Kit 
Assembled ¿45.8.0 

DX -40U 

COMMUNICATIONS TYPE 
RECEIVER RG -I. A high perform- 
ance low cost receiver for the dis- 
criminating listener. Freq. cov. 600 
kc/s -I.5 Mc/s and 1.7 Mrs to 32 Mc/s. 
Send for details. £39.16A Kit (53.0.0 Assembled - 

Other kits in the amateur range include: SSB Adaptor SB -IOU 
¿39.5.0. Variable freq. Oscillator VF -IU (10.17.6. Balun 
Coil Unit B -IU 44.15.6. Grid -Dip Meter GD -IU (10.19.6. 
Q Multiplier APM-I (8.10.0. Reflected Power Meter 14M- 
1 I U (8.5.0. 

HI-FI SPEAKER SYSTEMS 
COTSWOLD STANDARD MODEL 

Acoustically designed enclosure "in the white" 
26 x 23 x 154in., 12ìn. bass speaker, elliptical 
middle speaker, tin. pressure unit. Covers 

30-20,000 c/s. 
Complete kit with all controls. 

MFS SYSTEM 
A minimum floor space model for the smaller 
room. 26in. high x 16#in. a 14in..1 deep..( Similar 
performance to standard model. £25.12.0 Kit Price either model 

SSU-1 SYSTEM 
A practical solution to the problem of a 

moderately priced speaker suitable mor Stereo 
Mono amplifiers where the equipment has to 
be compact. Two speakers, ba.ance control. 
ducted port reflex cabinet. 
Horizontal or vertical (with matching legsl. 

Incl. P T. £ 12.12.0 Kit 

MULTIMETER. Model MM -IU. Ranges: O'l '5 v. to 1.500 v. Llllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllll!illlllllllllllllllllllllll 
a.c. and d.c.; 150µA tc. I5A d.c.; 0.2() to 20M(3. 4;in. 50µA meter. 

(18.11.6 Assembled £ 12.18.0 Kit 

A wide range of other test instruments available including: R/C 
Bridge C -3U 00.10.0. AF V/Voltmeter AV -3U' (16.10.0. e Dept. PWI GLOUCESTER, ENGLAND 
Wattmeters AW-IU, (17.5.0. Capacitance meter CM -IU 
(15.15.0. Power supplies. Decade boxes etc. 

DAYSTROM LTD 
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MODELS FOR HOME. TEST AND WORKSHOP. r_ 
BRITISHHEATHKIT MODELS USE BRITISH COMPONENTS 

HI-FI AMPLIFIERS 
ar-- DAYSTROM 

DE -LUXE ALL TRANSISTOR STEREO AMPLIFIER AA -22U. 
At last, a British transistor amplifier with high power (20 -+ 20W) at 
a reasonable cost, capable of delivering full power at all frequencies 
in the audio band. Handsome 'rally finished walnut veneered cabinet 
available. Professional slim -line styling. Send for tull specification. Kit (less 
cabinet) £39.10.0 Cabinet £23.0. Accessories for panel mounting 61.18.0. 

6W DE -LUXE STEREO AMPLIFIER. Model S -33H. An 
inexpensive stereo amplifier with high senstivity. Suitable for 
use with Decca Deram cartridge. £15.17.6 Kit £21.17.6 Assembled 
TAPE RECORD/REPLAY AMPLIFIER KITS. Wili operate 
with most tape decks. Send for details. 
TA -IM (Mono), £19.18.0 Kit. TA -IS (Stereo), £25.10.0 Kit. 
STEREO CONTROL UNIT. Model USC -I. Ideal for use with 
MA -12 amplifiers. Kit £19.10.0. Assembled £^_6.10.0. 

6W STEREO AMPLIFIER 
Model S-33. 3 w/ch. Inputs for 
radio, tape and gram. Stereo/Mono 
ganged controls. Sensitivity 200mV. 
£18.18.0 Assembled £I3.7.6Kit 

S-33 

TRANSISTOR MIXER, Model TM -I. A must for the Tape 
enthusiast. £11.16.6 Kit £16.17.6 Assembled v 
5W HI-FI MONO AMPLIFIER. Model MA -5. A low priced 
amplifier based on the S-33. Printed circuit construction makes 
it easy to build. £10.19.6 Kit 

£15.10.0 Assembled 
HI-FI MONO POWER AMPLIFIER. Model MA -12. Ideal 
for use with Models USC -I and UMC-I, 0.1 THD at 10W. Wide 
frequency range. £15.18.0 Assembled LI 1.18.0 Kit I8W STEREO AMPLIFIER. 
Model S-99. Ganged controls. 
Stereo, Mono gram. radio and tape 
record inputs. P/B selection. 
£38.9.6 Assembled£28. 19.6Kit 

A range of R/players, T/Decks available. 

Send for full spec. of any model 

TRANSISTOR RECEIVERS 
"OXFORD" LUXURY TRANSISTOR 

DUAL WAVEBAND RECEIVER. 
The ideal domestic or personal portable 
receiver. 10 Semi -conductors. Solid leather 
case. Send for full details. £ 14.18.0 Kit Incl. P.T. 

6 TRANSISTOR PORTABLE. Model 
UXR-I. Prealigned I.F. transformers. 
Printed circuit, 7in. x 4in. high flux speaker. 
Real hide case. Very easy to build. 

Incl. P.T. £12.11.0 Kit 

"MOHICAN" GENERAL COVERAGE 
RECEIVER. Model GC -IU. Excellent 
portable or general purpose receiver for 
"amateur" or short wave listening. See full 
spec. leaflets. £37.17.6 Kit Assembled £45.17.6 GC -IU 
SPEAKERS FOR YOUR OWN ENCLOSURE 
12" Heavy-duty Bass (i ane 122/12) £7.7.0. 
2" Tweeter (Fane 301) £3.1.6. 

(both as used in the Cotswold systems). 
12" Bass speaker (Audiom-51) £9.12.5. 
8" Goodman's General Purpose G8 £1.8.6. 

Two Speakers -I- Cross -over, System SCM-I. 
(As used in model SSU-I) with details for enclosure £5.5.0. 

ELECTRONIC WORKSHOP KIT. Model EW-I. An out 
standing experimental kit for children. £7.13.6 incl. P.T. 

A WIDE RANGE OF BOOKS ON ELECTRONICS AND 
RADIO. PLEASE SEND FOR LISTS OR PRICES. 
Many other models covering a wide range of equipment 

for HOME, OFFICE or Workshop. 
SEND FOR FREE BRITISH CATALOGUE 

American Catalogue sent for If- post paid 

111111IIII111111111111IIIIIIIIIIIIIIIIIIIIIIIIillllllI11111111Illllllllllll11111 

FREE 
g. CATALOGUE of the 

BRITISH HEATHKIT RANGE 
Gladly sent on request .. . 

S-99 

HI-FI TUNERS 
Model FM -4U. Tuning range 
88-108 Mc/s. Tuning unit (FMT- 
4U) with 10.7 Mc/s. I.F. (62.15.0 
incl. P.T.). I.F. Amp. (FMA-4U) 
complete with cabinet and valves 
(£13.13.0). Total £ 16.8.0 Kit 

Assembly can be arranged. FM -4U 
AM/FM TUNER. Covers FM 88-108 Mc/s. A.M. 16-50, 200-550, 
900-2,000 m. Tuning heart (£4.13.6 incl. P.T.), and I.F. Amp. 
(£22.11.6). Total £27.5.0 Kit Send for leaflets. Assembly can be arranged. 

EQUIPMENT CABINETS 
A large range, in kit form or assembled 
and finished, available co meet most needs. 
Illustrated details on request. 

Prices from £8.8.0 to £46.4.0 

PUBLIC ADDRESS 'AMPLIFIER, 
PA -I. 50 w. Amplifier, two heavy duty 
speakers, variable Tremolo. Ideal for 
use with guitars, etc. £54.15.0 Kit £74.0.0 Assembled 
Legs optional extra l7í6. Set of 4. 

50 W POWER AMPLIFIER, MA -50 
Ideal for PA work, electronic organs etc. 
627.18.0 Assembled £ 19.18.0 Kit 

STARMAKER '33. Transistorised PA/Guitar Amplifier. 
All transistor circuit gives full 20 watts r.m.s. output. Two heavy 
duty 12" speakers, Tremolo. Compact size 18'" x 29" wide x 10' 
deep. Kit £44.19.0. Assembled £59.10.0 available ,hortly. 

To DAYSTROM LTD. Dept. P.W.-1, GLOUCESTER ENG. 
Please send me FREE BRITISH CATALOGUE (Yes/No) 
Full details of model(s) 

NAME 
ADDRESS 
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ADAMIN 
Micro Soldering Instruments 

Normal temperatures 360/375°C. 

Some models 450°C and 500°C. 

MINIATURE SIZE Overall lengths 61' to 7W'. 

LOW WEIGHT From ; oz. to I oz. less flex. F. 
RAPID HEATING 30 seconds to 

2 minutes. 

ABSOLUTE SAFETY 

A & B types low voltage `¡ 
C types fully earthed and 

flash tested 

HIGH PERFORMANCE 

The ADAMIN has its element 
INSIDE THE BIT, so using all the heat 

produced, and avoiding excessive heat radiation, 

This means that less power is required and results 

in an unusually compact design. 

ADAMIN instruments have a far higher performance for their 
size than all other types. Some ADAMIN models have the higher bit 

temperatures now needed to cope with POLYURETHANE COVERED 

WIRES and HIGH MELTING -POINT SOLDERS. 

The ADAMIN handle is injection -moulded in NYLON, and is absolutely unbreakable. 

Free details in brochure SPIO. 

LIGHT SOLDERING DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, Surrey. Telephone: CROydon 8589 

EX -RENTAL 
TELEVISIONS 

14 in. 17 in. 
£7.10.0 £11.10.0 f' 

12 months 3 star Guarantee 
*Tube*Valves*Components 
COLOURED FREE LIST 

Channels for all areas 
Demonstrations daily from Large 

Selection. 
Personal collection or Insured 

Carr. 14in. 201-; 17in. 3Cf-. 

AERIALS. RRs ,!TA ,bored Lon. and r t a naie-uvm 25/ 
BBC2 LHF and colour aeriaa-from 29/8. SEND FOR FREE LIST. 

EX -MAINTENANCE TESTED TUBES 
I7in.-35/- Most makes and types available. I4in.-IS/- 

Guaranteed good picture. Carriage 5,- extra. 

ONE YEAR GUARANTEED TUBES 

21 in. 99/6 

17 in. 79/6 

15, 14 
59/6 

12 in. 

100% REGUNNED 
Add 10/- or old tube. 
All 110°-99£6 plus 
30/- refundable on 
old tube. Carr. 10/6. 
I4in. Slimline 17 & 

19 in. - overseas 
postage 30f-. 

VALVES 41 per 100. Assorted TV and Radio. 
Surplus ex -rental dismantled receiveeo. Poet 4/6. 
Send for Ilat 
CONDENSERS 10/- per 100. Ns. Assorted Electro- 
lytics and DFs. P.P. 2/8. 
RESISTORS 5/- per 100. New. Mostly High Blabs. 
.Assorted. P.P. 2/.. Overseas 3/8. 
SPEAKERS 7/9 6in., 0m., 7 z 4in., 8 s Sin. Ee.mld. 
Salvage. P.P. 3/8. Overseas 4/-. 

DUKE & CO. (LONDON) LTD. 
621/3 Romford Road, Manor Park, E.12 

Liverpool St.-Manor Pk. -10 clins. 
Phone: ILFord 600/1/2/3. Stamp for Free List 

TELEPHONE 
HAND- 

SETS 

15/6 
pair 

O.P.O. pattern 
House to Workshop 
Garage. later -Office, 
etc. 
Works off any small 
battery. P. a P. 4/8. 

SPEC/AL BARGAINS FROM 

RADIO EXCHANGE 
THE SIG -GEN. A versatiir pi/i ai Injector. 
thing no constructor should be without. This 
ingenious device generate+ an audible signal 
through the Audio and RF ranges. With variable 
output. Telescopic Probe. Pocket .size Mtn Imo 
case x ur rs 41 x 39 s ;in. i sop/ete -set of psi is 
with dull is+lrnrtioo+, 19I6. P. l'. 7.5. 
TUNING CONDENSERS. A.i spaced tine ynaun 
German manufauture with slow motion drive 
0.3005. With mediator ,.c. on. BRAND NEW. 
Only 6/8. P. se P. I 

1200esW TRANSISTOR AUDIO AMPLIFIER. 
Designed to give high quality at low cost. This 
superb amplifier uses 4 transistors including a 

special power type operating from a 12e. battery. 
Variable input impedance. Matches directly into 
25-35 ohms loudspeaker, Special gain control 

rouit can also reduce noise to a minimum. .91i 
parts including transistors, printed circuit board. 
ctc. 32/0. l'. .n P. 20i. Easy build plena tree with 
set of parts. Galin. 3.i,ihm ápealer 12/0. P.& P. lddi. 

QUICK CHECK TRANSISTOR TESTER. Checks 
gain of B F and Attiie/ Tran±isr.ors. Also checks for 
noise level and dintº. All parts ready to be assem- 
bled In attractive grey case with red grille complete 
with Dial, Knobs, and tin. Speaker. Simple 
assembly instructions free with set of parta. 39/8. 

P. & P. 3/8. 
CYLDON PERMEABILITY TUNERS. By famous 
manufactu er. Full M W coverage. Fitted coupling 
coil mediator coil, ferrite slugs and slow motion 
tuning with curse,. etc. LIVE AWA Y PRICE 10/- 
P. A P. 1/0. Switched type 2/8 extra. 
HEADPHONES. Sonotone 108311 High Fidelity 
Headphones Made by famous American manufae- 
turer. Approx. 150 ohms impedance fur direct 
matching into most transistor circuits. BRAN 
NEW to original sealed cartons 15/-. P. & P. la/. 
Matching transformers for higher impedance 
2/6 extra. 

RADIO EXCHANGE CO. 

61, HIGH STREET, BEDFORD 

See facing page for other items 

-d®-- ®: 

www.americanradiohistory.com

www.americanradiohistory.com


. amazed at volume and 
performance ... has really come 
up to my erpeciaìions." 
S.G. Stockton-on-Tees. 

8 stages -6 transistors 
and 2 diodes 

Our latest completely port- 
able transistor radio covering 
medium and long waves. 
Incorporates pre -tagged cir- 
cuit board. din. heavy duty 
speaker. top grade transis- 
tors. volume control, tuning 
condenser, wave change slide 
switch, sensitive 61n. ferrite 
rod aerial. Push pull output. 

Wondertul reception of B.B.C. Home and Light, MO and 
many Continental stations. Handsome leather -look pocket 
size case, only 61 a 3; x liiin. approx. with gilt speaker 
grille and supplied with hand and shoulder straps. 
Parts Price List and Total cost of all £3.9.6 P. & P. 
easy build plans 21- parts now only 316 
(FREE with kiff 

January, 1966 PRACTICAL WIRELESS 745 

NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS I . . 

BACKED BY OUR SUPER AFTER SALES SERVICE,:: 

All components used in our 
receivers may be purchased 
separately if desired. Parts price 
lists and easy build plans avail- 
able separately at prices stated. 
Overseas post I0/-. 

FIRST FOR QUALITY, PERFORMANCE & PRICE! 
NEW ROAMER SEVEN Mk IV 

7 WAVEBAND PORTABLE OR CAR RADIO 
Amazing performance and specification * Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 
FULLY TUNABLE ON ALL WAVEBANDS e 9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves, Trawler Band and three Short Waves to approx. 15 metres. 
Push-pull output for room filling volume from rich toned heavy duty "Cei estion" speaker. Air spaced 

ganged tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for S Waves. 
Real leather look Case with gilt trim and shoulder and hand straps. Size 9 x 7 x 41n. approx. 

The perfeet portable and the ideal car radio. (Uses PP7 batteries available anywhere.) * EXTRA BAND FOR EASIER TUNING Total cost of parts now only £5.19.6 P. & P. 

OF PIRATE STATI O NS etc Parts Price List and easy build plans 3f- (FREE with kit) 5/6 

SIX 
ODY 

POCKET FIVE 
7 stages -5 transistors and 2 diode 

Covers Medium and Long - 

Waves and Trawler Band, a 
feature usually found in 
only the most expensive 
radios. On test Home, Light 
Luxembourg and many 
Continental stations were 
received loud and clear. 
Designed round supersensi- 
tive Ferrite Rod Aerial and 
fine tone 21in. moving coil speaker, built into attractive 
black case with red speaker grille. Size 55 x if x 31in. (Uses 
1200 battery available anywhere). 
Parts Price List and easy build plans 116 (FREE with kit) 

Total cost of all 
parts now only 42 6 P. & P. 31-, 

NEW ROAMER SIX 
NOW WITH PHILCO Mia.r10-ALLOY R.r. inANSiSlOrla 6 WAVEBAND!! 

X8 stages -6 transistors 
and 2 diodes 
Listen to stations half a 
world away with this 6 
waveband portable. Tun- 
able on Medium and Long 
waves. Trawler band and 
two Short Waves. Sensi- 
tive ferrite rod aerial and 
telescopic aerial for short 
waves. Top grade transis- 
tors. 3 -inch speaker 
handsome case with gilt 
fittings. Size 79 x 51 x 11in. 
Carrying strap 1/6 extra. 

* EXTRA BAND FOR EASIER TUNING OF LUX, ETC. 
Parts Price List and Total cost of all £3 19 6 P. & P. 
easy build plans 2/- parts now only .. 3(6 
(FREE with kit) 

New TRANSONA 
FIVE "Home. Light. A.F.N. 

Lux. ail at good volume." 
G.P. Durham. 

7 stages -5 transistors and 2 
diodes 

Fully tunable over Medium and Long 
Waves and Trawler Band. Incorpor- 
ates Ferrite rod aerial, tuning con- 
denser, volume control, new type Tine 
tone super dynamic 2fin. speaker etc. 
Attractive case. Size 69 x 41 x 1;1n. 

with red speaker grille. (Uses 1289 battery available anywhere.) 
Total cost of all 42/6 P. & P. Parts Price List and easy build 
parts now only 316 plans 21- (FREE with kit) 

TRANSONA SIX 
8 stages -6 transistors and 2 

diodes 
This is a top performance receiver 
covering full Medium and Long 
Waves and Trawler Band. High-grade 
approx. J1n. speaker makes listening 
a pleasure. Push-pull output. Ferrite rod 
aerial. Many stations listed In one even- 
ing including Luxembourg loud and 
clear. Attractive case 1n grey with red 
grille. Size 69 x 41 x 19in. (Uses PP4 
battery available anywhere.) Carrying 
strap 1/- extra. 

Total cost of all 59/6 P. & P. 
parts now only 316. 
Parts Price List and easy build plans 116 (FREE with kit) 

SUPER SEVEN 
9 stages -7 transistors and 2 
diodes 

Covers Medium and Long Waves 
and Trawler Band. The ideal radio for 
home. car or can be fitted with 
carrying strap for outdoor use. 
Completely portable-has built-in 
Ferrite rod aerial for wonderful 

reception. Special circuit incorporating 2 R.F. Stages, push-pull output. 
din. speaker (will drive large speaker). Size 7i x 59 x lilO. (Uses 9v. 
battery, available anywhere.) 
Total cost of all £3. 19.6 P. & P. Parts Price List and easy 
parts now only 316 build plans 21- (FREE 

with kit) 

RADIO EXCHANGE CO 
61, HIGH STREET, BEDFORD 

Telephone: Bedford 52367 

Callers side entrance Barrates Shoe Shop open 9-5 p.m. Sats 10-12.30 p.m - 

ALSO SEE FACING PAGE FOR OTHER ITEMS 
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(I) Mullard "10 Plus 10" 
Stereo Amplifier 

A Bigh Fidel.ty design providing up 
to 10 watts ,per channel). 
KIT OF PARTS £20.0.0. 
Built and tested 24.0.0 (C. & I. 7/6). 
We oan also supply the Main Ampli- 
fier for operation with our Dual 
Channel Pre -amplifier. 
KIT OF PARTS 227.0.0. 
Built and tested £34.0.0 (C. & t. 10/6/. 

Í 

, 

(2) Mullard Dual Channel 
Pre -Amplifier 

A four -valve design for both Ster.. 
phonic and Monophonic operator.. 
KIT OF PARTS £12.10.0. 
Built and tested £10.0.0 (C. & 1.:,: 

(3) The "Twin Three" 
Stereo Amplifier 

Based on a recent design by Mollard 
Ltd. It is Ideally suited for use 
Portable Record Players. 
Bunt and tested £9.0.0 (C. & I. 7/6). 
To roosttuct a Stereo Portable 
Record Player, we offer: 
Assembled Amplifier with tw. 
s z Stn. Loudspeakers and Porlabi 
Cue for £18.10.0 (C. s 1. 10/-i. 

Fully descriptive leaflets 
available on any of the 
above items. 

Instruction 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, 2/8 each; 
12, 61-. All Post Free. 

PRACTICAL WIRELFSS January, 1966 

FIDELITY EQUIPMENT 

(5) Tudor AM/FM Tuner 
Self -powered VII F/FM long and 

medium waves. FM 97.1-108.4 MOM 
9M.}I lV 52U-I,630 Kee). LW 143- 
270 Kos.. Multiplex output. 

Built and tested 24 Om. (P. A P. 7/6). 

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

Designed mainly for the Stern 
Mollard range of Monophonic Power 
Ampiihers. 

KIT OF PARTS £10.0.0. 
Built and tested 213.18.6 (C. a L 5)-). 

(8) Mullard "S-10" Main 
Amplifier 

For use with Mallard 2- or 3 -valve 
pre -amplifiers with which au un- 
distorted power output of up to 10 
watts is obtained. 

KIT OF PARTS £10.0.0. 
Built and tested £13.10.0 (C. & I. 8/6). 
Above Incorporating Partridge Out- 
put Transformer £1.8.0. extra. 

(9) Multari "5-IORC" 
Amplifier 

The popular `5-10" complete In- 
corporating Passive Control Unit 
providing no to 10 watts high quality 
reproduction with an Input of 600m V. 
KIT OF PARTS £12.0.0. 
Built and tested 116.0.0 (C. a I. 7)0). 
With Partridge Output Tranatermer 
£1.8.0 extra. 

(10) Mullard "3-3RC" 
A high quality Amplifier developed 
from the very popular 3 -watt Mallard 
"3-3" design. 
KIT OF PARTS £8.8.0. 
Built and tested £11.10.0 (C. a I. 8/6.. 

/11) The "Mono -Gram" 
A small Amplifier of genuine high 
quality performance producing up to 
3 watts ondistort'd output. 
KIT OF PARTS 4.10.0. 
Built and tested £8.0.0 (C. a 1. 3/81. 

VERITONE 30 
AMPLIFIER 

purpose ampliner 
it tstaadiug quality ideally 

or 

it ie for 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 
Ampliiicr has two standard Jack 

Socket inputs. high gain and lose gain 
with individual volume controls and with the 

master volume control the inputs may be mixed and 
balanced as required. Roused in a really robust steel case 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 carriage and 
insurance 10/. Ventilated Cover with chrome 
handles as illustrated, 85/- extra. Price 18 Gfts. 

(16) JLIO Power Amplifier 
Incorporates the latent diode/pentode 
Felten valvee m push-pull Partridge 
nitre linear output transformer. 
Partridge mains transformer and 
smoothing choke. 10 watt., power 
output, surplus. 

Built and tested £12.12.0 IC a I. 7/6). 

(17) Double Feature 
Pre -Amplifier 

Inputs for microphone, crystal o 
magnetic pick-ups, tuner unit, and in 
addition cants full facilities Io, tape 
recording and high fidelity replay 
This unique feature means that 
should you wish to include tape it 

tour 
hi - system at a later date all O 

that is required is a suitable tape deck. 

Built and tested 218.18.0 (C. it 1. Of-,. 
Prices if both units purchased to- 
gether: 

Built and tested 230.9.0 (C. a I. 10)-). 

VERITONE 30 

A small versatile 8.4 watts Oran) 
Amplifier suitable for Crystal Pick-up 
or Radio Tuner, ideally suited for a 
small domestic instal.ation. Output 
Imp. 3 °hint volume control, treble 
control, buss control and middle con- 
trol. Valve line-up: EL84. EM88. 
Ez.00. 
Chassis size R9 z 4 x 111n. Sliver 
anodised finish. Attractive front panel 
silver grey finish with contrasting 
lettering and knobs. Star Rh s Skirl. 

Fully assembled and tested 6 Gus. 

(7) MULLARD 2 -VALVE 
PRE -AMPLIFIER 

Employing two EF96 valves and 
designed to operate with the Mallard 
MAIN AMPLIFIERS but also per- 
fectly suitable for other makes. Now 
with new design front panel. 
KIT OF PARTS £8.8.0. 
Ballt and tested £0.10.0 (C. A I. 5)-). 

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

For use with rurrent Trevor, Bren- 
ell or Collard "Studio' 1- and I -track 
Stereo Decks. Now with new design 
front panel. 
KIT OF PARTS £22.0.0. 
Built and tested 228.0.0 (C. A 1. e/6). 

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

Suitable for most 8 -track Mono 
Tape Decks. Now with new design 
front panel. 
KIT OF PARTS' 614.0.0. 
Built and tested 010.10.0 IC. at I. 7(8). 

at ,. 
ti"e e ß 83, 

(14) Mullard Tape 
Amplifier Model HF/TR3 
Based on Mallard's type "A" design 
and suitable for most ).track Mom' 
Tape Decks. Now with new .t..-ign 
front panel. 
KIT OF PARTS £18.18.0. 
Built and tested 210,0.0 (c. a I. r , 
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Veritone bring to you a new design in 

F.M. Tuners unique in both circuitry and styling 

-designed for the modern -minded enthusiast 

747 

THE VERITONE SATURN TRANSISTORISED F.M. TUNER 
Specifications: 

Transistors:-I x AF125, I x AF I21, 4 x AFI 16 Diodes: -4 x 0A79 1 Variable Capacity Diode Solid State Full Wave Bridge Rectifier, 
10A7_2.12 Zener Diode 4 I.F. Stages Switchable A.F.C. Tuning Meter Tuning Range 87.5-1085 Mc/s Stabilised Power Supply 
Din Outlet Socket Fully Variable Audio Output Attenuator Sensitivity 4 mV for 30 dB signal to noise ratio. Attractive Black and 

Silver Grey front panel with mirror strip top and bottom 
Facility for Plug in Multiplex Stereo Adaptor (available at a later date) 

PRICE 25 ges. (Inc. P.T.) TEAK CASE OPTIONAL EXTRA 

Full technical information and details available on request 

NOW ON DEMONSTRATION AT ALL BRANCHES 

TERN-CL°VNE 
SEE FOLLOWING PAGE FOR ADDRESSES 
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TERN-CLVNE 
ELECTRONIC CENTRES THROUGHOUT GREAT BRITAIN 

TES PORTABLE TAPE RECORDES. A truly Bnt.class portable machine 
by famous manufacturer mcorporating the renown BOB Angle speed 9 -track 
Tape Deck. 8t l.p.a Tape Counter. Record Leve; Indicator. Volume 
and On/OC Tone Control. 8 watts outpuL Inputs for recording from 
Microphone and Radio. Tape Monitor Socket. Erteaeion Loudspeaker 
Socket. Attractive two-tone grey/cream rexlne covered Portable Cabinet. 
Supplied complete with Microphone Reel of Tape and Spare Spool. Carriage 
and lsnrance 15/- extra. Credit Terms Originally 28 Oos. 
22.18.0 deposit and 12 monthly pay- 
ments of 31.9.4, total credit price 220.10.0. OUR PRICE. 

OLF, TAPE HP:10 11 11 1 14 rI:,r. I.e. rug enttolemst incorporatin. r ate,] 11,,R '11110 
1.speed Tape Deck I1. 31 and 71 i.p.e. 2 -Track. Record interlock to 
prevent accidental erasure. Tape Cntmter. Record Level Indicator. 
3-4 watt output. Volume and Oo/Off Tone Control. Inputs for recording from Microphone and Radio. Tape Monitor Socket, Extension Loudspeaker 
Socket. Attractive two-tone blue exine covered Portable Cabinet with 
silver trimmings. Supplied complete with Microphone, Lead for recording 
from Radio or Record Player. Full Reel of Tape and Spare Spool. Carnage 
and insurance 15/- exten. Credit Terms: Originally 89 Ong. 
38.8.0, deposit and 1.2 monthly payments 

20 Gns. of 31.12.8. Total credit price 335.10.0 OUR PRICE 

FULLY AUTOMATIC TAPE SPLICER 
14/8. P. d P. 1/6. 

PLASTIC TAPE SPOOLS 
Sin.. 1/8; 41n.. 2/-: 3fn., 5/-: Sim. 5/8: 
7in.. RM. 

PLASTIC SPOOL CONTAINERS For 
spool sizes 5in.. 1/8; 52in , 2/-; 
71n.. 2/8. Any single iteu. plus 6d. 
P. d P Orden ov-r el post free. 

We carry tally onto prenenseve flocke 
m Tape Recorders, Deets and Acces- 
sories at all Brauches or order with 
000fden:e by mail. 

AMERICAN 
RECORDING TAPE 
Siu. Court. Std. Acetate I/O 
lin. 900ft. LP Acetate .. 10/- 
51;;o. 1.20011. LP Acetate 12/6 
31in. 90010. DP Polrester .. 11/6 
lin. 1,200ft. Std Polyenter 15/6 
Sin. 1,200ft. DP Polyester 
71u. 1.Sooft. LP Polyester .. 20/- 
7/rn. 1,SOOrt. DP Polyester ,. 22/6 
7in. 2,4001L DP Polyetter .. 251- 
P. A P. 1/. per reef. 4 01 more reels 
POST FREE 

ETCH YOUR OWN 
PRINTED CIRCUITS 
A complete kit of part- to 
mske your own printed circuit 
board to your own apecid'a. 

Filth unality meteeral-r, 
used to rnnare perteet reeulite. 
Price complete with all mice, 
Airs abermeals and copper 

iodinated hoard. 19/8 
2 :f packing and postage. 

* MEDIUM AND LONG WAVES. * 12 VOLT 
POSITIVE EARTH. * Push Button Wave Change. * SIZ - 7 x 2 x 7in. 

Heads bout complete win 7 r 411, 
neakcr rait Wd 'o bate (taies brackets, 

P. d P 5 . urns and holm and lilting Imtrnc- i., 
Optlona,. Extras; 'holmium plated r ihrrprcot telescopic aerials. Tore 

I 22 u.rlrin-. 19/8. Type 2. 19ín. r43i0.. 29/6. Type a. miry -etractabir 
n:l Irrrkin, lin.clrin ll:'prh below wing. 14íu.. 39/6. All plus P. & P..' rrrlrrl:ascI +.na r:: to r. 

9 z Gns 

LONDON 
1. :.t:ur-, .,cl I;,u 1, Fr .1, scum 51129;0095. Half Day 810n0n la,. 

9:: I',::. r,lrn in r ,,dl Rrrnu, N.1 Ill'+eum 7451/2. Half Day Thum/ley. 
::119 Kit, ore Hoa,l, N.2. l'.t D lincr.,n:)9113. Dal Dar Tbrre.rlay. 
I09 Fleet Street. I:.C.4. l' Tier street .-,312,3. Half Day Saturday. 
107 Holloway Road, N.7. NOFth /941. Ralf Day Thursday. 

!1 r'ambrrn'ofl Church Street, S.0.5. RODoey 2875. Ralf Day Thursday. 
NOW ALSO OPEN AT: 
270 Edeware Road. W.S. PADdingtoo 5807 (New -Max). 
CROYDON 
l.' ,':Holk House, (:come Street. MUNicipal 3250, Half Day Wedueoday. 

3RISTOL 

ANOTHER 
NEW CENTRE 

Now open 

at 
EABTO W N 

HOUSE 
LINCOLN ST. 

NOTTINGHAM 
TeL 45889 

LIVERPOOL 
r. fill. Open 6 days a week. 

-I .. ;Lichee.- 4, BLAckfriare 5279,5249 
Open 6 days a seek 

SHEFFIELD 
17rr 11r. aleSleld 29905. Half Day Thursda, 

MAIL ORDERS AND ENOUIR;ES TO 

26 Merchant Street, Bristol 1. Bristol 2086L Open 6 dale a week. - 

Dept. P.W. 3/3 Eden Grove, Holloway. London. NJ. 
NQRth 8161/6 
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R. S. C. 
(MANCHESTER) LTD. 

MAIL ORDERS TO: R.S.C. MAINS TRANSFORMERS (FULL)- GUARANTEED) 
54 WELLINGTON Interleaved and Impregnated. Print- elIDGLT MAINS TRANS 21 z 2) z 2610. -,TREET, LEEDS I as.ien YOU.130-::.ie v. ;e e/s. errened. 250v. tiOmA, 6.3v. da .. .. 13/9 

Terms: C.W.O. or C.O.D. No C.O.D. '101 SHROUDED DROP 'J IiROL(.H 290-0-:á0v. 60mA, e. 3v. 2a.. .. 14/9 

under LI. Postage 2/9 extra under L2. ßt0 -0-355v. 80m Av. . ti.3v. a. 0-5-S .3v. 2a 21/9 
7/9 tit Standard Pentode 5,U20á otan .. 6/9 

4/6 extra under L5. Trade Supplied. 260 -0 -25th. 1(10mA, 6.3v. 2a, 6.3v. la .. 21/9 Standard Pentode 7,0000 to 30 .. 5/9 
S.A.E. with all enquiries please. 250-0-250v. 100mA. 6.3v. 3.5a. C.T. . 19/9 Push -Pull 8 watts, EL84, or OVO to 30 
PERSO NAL SHOPPERS WELCOME 250-0-250v. 1OsmA, 6.3v. 4a, 0-5-6.3v. 3a 28/9 or matched to 159 .. .. 9/9 

AT ANY OF THE BRANCHES 300-0-300v. 130mA, 6.3v. 4a, 6.3v. la. for Push -Pull 10-12 watts to match 6V6 or 

BELOW. OPEN ALL DAY SATUR- Mullard 510 Amplifier . 35/9 EL84 to 3-5-8 to 150 .. .. 19/9 
300-0-300v. 100mA, 6.3v. la. 0-5-6.3v. 3a 28/9 Following types for 3 and15 a speakers 

DAY. 350-0-350v. 100mA, 6.3v. M. 0-5-6.3v. 3a 28/9 Push -Pull 10-12 watts, 6V6 m EL84 .. 18/9 

BRADFORD 10 North Parade 
350-0-350v. 150mA, 6.3v la, 0-5-6.3v. Sa 37/9 Push -Pull 15-18 watts. 6L6, KT66 .. 22/9 
FULLY SHItOCDI:D UPRIGHT Push -Pull Mullard 510 Ultra Linear ..29/9 

Tel. 25349 (Hal( -day Wed). 250-0-250v. IOmA, 6.3v. a, 0-5-6.3v. 2a Push -Pull 20 watts, sectionally woun 
Midget type Si x 3 x Sin. . 18/9 IL, (Cr66. EL34 etc. 49/9 

250-0-250v. 100mA, 6.3v. la, 0-5-6.3v. 3a 29/9 SMOOTHINI: CHOKE.. 
300-0-300v. 100mA, 6.3v. 9a, 5v. Sa .. 29/9 6omA. 10H 4000 4/11. 10erA, 100, 2200 8/9 
300-0-300v. 130mA. a.8v. 4a, C.T. 6.3v 80mA, l0H 5.500 5/9. 150mA. 10H. 2500 11/9 

la, for Mollard Amplifier . 38/9 (euAke(:I:It 'l'ItANSFOICMER5 
350-0-350v. 100mA, 6.3v. 4a, 0-543.3v. 3a 29/9 All with 200-930-250 v. 50 cis Primaries: 
:350-0-350v. 150mA 6.3v. 4a, 0-5-6.3v. 3a 38/9 , á.15v, lia, 1219: 0-9-15v. '2a, 14/9: 0-9-15v. 
425-0-425x. ' f1UmA, 6.3v. 4a, C.T. 5v. 3a 57/9 18/9: 0-9-15v. 5a. 19/9: 0-í+-15v 6a. 23/9: 
125-0-425v. 20OmA. eieiv. 41 Twice). Sv. ua 5919 0áe -15v. 8a. 28/9. 
450-0-450v '250mA 6.3v. 4a, C.T. 5v ea 69/9 ALTO (Step up/Step clown) TRANS, 
2'0-250v ENT 77t Aeries 6.3y. 1RS 

e -110/120-23á/250v. 50-80 watts. 13/9; 150 
?00-25áv. 50 cis mítnaries ß.3v. i.5a, 519: ß.3v. watts. 27/9: 250 watts. 49/9: 51)0 watts. 99/9. 
2a, 7/6: 12v. la, 7/11: 6.3v. 3a, 8/11: 6eiv. 6a, 

MIKETRANNFUHbIF:RS 110:1. 8/9. 17/6:12v. 1.5a, twice. 17/6. 

TWEETERS R.A. 3 ohm 25(9 15 ohm 25(9 LOUDUDISPEAKERS Heavy 
FIDELITY lain. 

Scastt cons 
WATT 

truc- 
tion. Dual cone. Smooth frequency response 
40-1 í,00(1 c.p.s. Really out- 

CMS. 
standing pertormance. Ex- 
ceptional value at a J 

BRISTOL14aht 
a.yrCzleStreet 

iHalf-day Wednesday) 

Tel: 22904. 

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

Hill Station. CENtral 1279. No half -day 

DERBY26 Osmaston Rd., The Spot 
(Half -day Wed.) Tel: 41361 

DARLINGTON 13 Post HOUSey Wynd (Half -day 

Wednesday) Tel. 68043 

EDINBURGH (Half_dayyh 
Street, 

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

HULL51 Scylla Street (Half -day 
Thursday) Tel: 20505 

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

LEEDS5-7 County (Mecca) Arcade 
(No half -day) Tal.: 28252 

LIVERPOOL day) Tal: CEDale 

St.Ntral 
3573 
hall - 

LONDON 238 Edgware Road W2 
(Half -day Thursday) 
Tel: PADdington 162! 

MANCHESTER 
60A-608 Oldham St. Tel: CENtral 2778 
Este half -day) New large store. 

MIDDLESBROUGH (Half -day 
Wednesday) 

106 Newport Road. Te!: 47096 

SHEFFIELD 13 Exchange Street 
Castle Market Bldg*. 

Tel: 20716 (Half -day Thursday) 

VACANCIES FOR STAFF 
AT VARIOUS BRANCHES 

SHOP EXPERIENCE UNNECESSARY 
Write to. 54 Wellington St. Leeds I 

FANE HEAVY DUTY HI Fl SPEAKERS 
12. 23 watt. Type 122)10. Only 5 Ong. 

R.S.C. POWER PACK, 39/9. Louvred 
metal case only 8 x 51 x 211n. Stove 
enamelled. For 200-250 v. A.C. mains. 
Output at 4 pin plug and socket 250 v. 
69 mA. fully smoothed at 6.3 v. 2a Suit- 
able for power requirements of almost 
any Pre -amp. or Radio Tuner. 
ARMSTRONG, TRUVOX, LEAK, 
QUAD, ROGERS. LINEAR, W.B., 
FANE, WHARFEDALE, GOODMANS 
GARRARD, GOLDRI NG, GRAMPIAN, 
LUSTRAPHONE, SHURE, RESLO, 
TANDBERG, FERROGRAPH Products 
stocked. Usual credit term. available. 

R.S.C. GRAM AMPLIFIER KIT. 3 watts 
output. Negative teedhack. Controls: Vol., 
Tone and Switch. Mains operation 200-250v. 
A.C. Fully Isolated chassis. Clroult, etc., 
supplied. Only 39/9. Carr. 3/9. 

SCOOP PURCHASE OF NIGH QUALITY 
RECORD CHANGERS 

Brand new Garrard 3000 LM. M Very latest model. Normal e 
Retail price approx. 612.15.0. 
Heavy Turntable and light- Carr. 6/6 
weight pick-up arm. High fidelity Stereo/ 
Mono cartridge. Fully guaranteed. 

R.S.C. 4/5 WATT AS HIGH GAIN AMPLIFIER 
A big -h4 -sensitive 4 -valse quality amplifier for the home 
small r(uh, etc. Only 50 millnolts input N required for 
lull dol pill so that it lo suitable for use With the latest 
High-fidelity Pick-up heads in addition to all other types 
of 1)iek-ups and tiravi ial iy all ''ftikes". separate Basa 
and 'Treble Control. are pros Weil. 1 -herse else full tong - 
playing record equalisal ion. Hum les el ie neeligihle being 
71 dB down 15 dB of Negative Fred bark i. 11 -rd. H.T. of 
Sell\. eeni 1 aloi I..T. IN. ei.:ls. I.3a. i- as attable for IIIC supply 
or a Radio Feeder t nil or Tape-Derl, ore -amplifier. For 
A.T. maiut'000=230-2:dls. iii ti/a. Output for l-3 olio.. speaker 

Chassis is not alive. Kit is complete in esee> del ail et ill. fully Pudrlriii (:old Hammer 
finished chassis. poinl-Io-polnl wiring diaxlalns and instruitiou.. Exceptional 
salue. £4-15_0 or as.entiiled ready fur u -,r 251- extra, plus :3/6 Carr., deposit 22/6 

and 3 neini hb payments of 22/6 total 76.15.0) for assembled unit. 

' .S.C. SilleR /S I F/AMPL/f/ER R.SC. SuAM0STf,RE04MPlIF/ER 
FULL I'ItANSlSTORISED 4X1 -150v. A.C. \ I') v ' il \ O \I I. \l;RaiV oP'rHE 
Mains Operation. 

I1VI: l'P, cil UL1 Ill1i ..l ei ti i.. hg 'Irwin PrintedCir- 
ol -'I PUT 10 WATTS 16.51.5. Into 15 ohms. I 111V1'1.1 it 1.1 ( N I'ills \\ITn ,,., ranged Pots. Matched 
1111'Ú'F Iá WATTS R.M.S. into 3-9 ohm Il.l fl\11 V. l'i'd Il te \IIeiN C, nt,., t um,. MUNI. ,l,,,. 

1 II \ N t y\ 
minim Instantaneous Peak Power Ou Ill I:. 11:1.1 \\ 1 il 1 \Ili. \ \f i I 

l'(IN I \ 1 h: s tdR al 1 t) 

28 watts. 1'11. 1t5 OFI (SIC I.0 .\1 -:;TUtbS 7yí1 ll1 N'f It il ípo 051: lnout `;rie tor, Baer 
PRINTED CIRCUIT CON: fif t cTION. I Con yr l 'I trite I t U l I rmr Control 
LATEST MULLARD I c e eetsTORS I 

('l1Yl' Bet Ian, e Ponuo,. ter .o/Nin .:witch, Tare 
ADI49. AD149, ()elm. i.e '^. I1. - 1,-.ninr sn l \:air. vwiid,. 

tNI'1 7 stet k1'15 ,Slat,.led Pairs 
+M a11.1,islar5.lus.to. n. -.. .+..r. ,1, ?lent tn, P.U. Ceramic or 

Crystal P.U. e3: Radio/Aux. ,4) Tare 
Ileadl\1ü roplone. 
Operation of the Input Selector Strittih 
a-<ures appropriate equalfsatlon. 
il;gld 18 s.w.e'. Cba.mP. e(ice aDproz.12' 
e.. ide. :i- ldICO, and 3- Deep. 
Attractive l'asria Plare and Matching 
emits. Neon Panel lode alor. 
Above Cavil it lee, etc., exript for Gang 
ing and Balance Control, apply also to 
.super 17. 
THESE. UNITS ARE EVIENFNl l Y 

sill-.ABI.F: FOR l SF: i% ITN I. Os 
MAKE OF PII K-l'P TIR MD 1{0 - 

PRONE ICry.tah ceramic, Magnetic. Moving Coil, Rlbboni 
l'l'RRENTLY A1....MABEE. REG :ARDLE.4S OF PRE 
COST. SUPERB SOUND OUTPUT Qt:.AIJTT CAN BE 
OBTAINED BY ('SIN(: IVITfi FIRST RATE ANCILLARY 
EQUIPMENT. Ali required parts, point t -o point Carr.12/8 
wiring diagrams and detailed instructions. I BG NS. 

0C4.1. OC81Z, 0C44. 
POSITION INI't l -'( I i I ion 

51{'ITCR EQUALS 11111\ tu 
Standard R.I.A.A. and C.C'.1.11. Char- 
acteristics for Gram and 'l'ape Heads. 
FULL. TAPE MONITORING EAU - 
!LITERS. 
SENSITIVI'T'IES: Magnetic P.U. 4 

mV. Crystal or Ceramic P.U. 400 mV. 
Microphone 4.5 mV, 'rape Head 
3.0 mV, Radio/Aux or Ceramic P.U. 
110 mV. 
FREt1L: ENCY RESPONSE: 20-20,000 c.p.s. 
TREBLE CON"[RO).: : 15dB to -14áB at 
10 Kc/e. 
BASS CONTROL: +12dó to -15dB at 50 Nis. 
RARMONIC DISTORTION at 10 Watts 
R.M.S. 1,000 eSt s. 0.29%. HLM LEVEL: -75d6. 
NEGATINE FEEDBACK: 52d11. 
Complete Kit of parts with full constructional 

Q 
I f' Carr. 

details and point to point wiring diagrams. $ 10/ - 
If preferred Printed circuit can be supplied with parts snide:ad 
In and tested for 21/- extra. 
Or unit factory built and tested. with Our 121- Gris. Carr. 
usual 12 months guarantee. i2/6 
Or Deposit 22 and nine monthly payments 27/9. Total 214.9.9. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD 
AND SUPPLIED BY LEADING BRITISH MANUFAC- 
TURERS. Send S.A.E. for led/Isl. 

i:/ 
. ` 

71.-) 
-e-- eh. 

. Y_' 

IMPORTANT NOTE. Rated output 
hl tires are given in R.M.S. and not speech 
and music or 1.11.1'.?L. otherwise we could 
obviously quote much blither outputs. 

If required printed circuits can be supplied with appropriate 
components assembled, soldered and tented for 2 ems. extra. 
Terme: Deposit 6 gos. di 9 monthly payments 36/6Tetal 222.14.6. 
Or unit completely assembled ready for use. e 
Or Deposit 24.4.3 and 9 monthly payments 49/9- 

3 GNS. 
Total 2213.18-0. Carr. 15i- 
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R.S.C. STEREO 20/HIGH FIDELITY AMPLIFIER 
PROVIDING 10/14 WATT ULTRA LINEAR PUSH-PULL OUTPUT ON EACH CHANNEL 

FREQUENCY RESPONSE 
HUM LEVEL 65d8 down. 
SENSITIVITY: 5 millivolts maximum. 
HARMONIC DISTORTION (each channel) 0.2°:,. 

f2dB. 30=20,000 c.p.e. 

SUITABLE for "MIRE", GRAM., RADIO OR TAPE. INTENDED FOR THE 
HOME OR STUDIO BUT SUITABLE FOR LARGE HALLS OR CLUBS 

* Four -position tone compensation and 
Input Selector switch. 

* Will amplify direct from Tape Heads. 
* Stereo/Mono switch so that peak monaural 

output of 29 watts can be obtained. 
* Separate Bass "Lift" and "Cut" and treble 

"Litt" and "Cut" controls. 
* Neon panel indicator. 
* Handsome Perspex Frontplete. 
Based on a current Mollard design and employ- 
ing valves ECC83, ECC83, ECLS6, E('LPO, 
EC LH6, ECL86, EZSI. Send S.A.E. for leaflet. 

Output transformers are high -quality sectionally wound 
to required specification. Output matchings for 3 and 
15 ohm speakers on each channel. Carr. 12/6 
Complete set of parts with point -to- 1 3 Gns. point wiring diagrams and instruc- 
tions. or Facto y assembled. tested and supplied with 
our usual 12 months guarantee for 
or DEPOSIT 57/- and 9 monthly $Gns. 
payment.. of 39/10 (total £20.15.6). 
A protective wooden cabinet covered in a pleasing 
shade of leathercloth and fisted carrying handles and 
feet can be supplied for 59/6 extra. Carr. 5/6. Terms: 
DEPOSIT 6/9 and nine monthly payments 6/9 
(Total 67/6). 

AUDIOTRI NE HI-FI TAPE RECORDER KIT252 Carr. 17/6, 

REALISM A'l' INCREDIBLY 1.0W COST. CAN BE ASSEMBLED IN AN HOUR 
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 contrast- ing shades of Resine and V ynair. Size 191 x 15 x Min. high and circuit. Total cost If purchased individually approximately £40. Performance equa] to units in the s60-180 class. S.A.E. tor leaflets, TERMS: Deposit 
4 gns, and 12 monthly payments of 42/- (Total 28 (ins,) ONLY 3 

R.S.C. A10 30 WATT ULTRA LINEAR HIGH FIDELITY AMPLIFIER PAITts °I¡ 
A highly sensitive Push -Pull high output. unit with self-contained 
Pro -arm,. Toni Control Stage.. Certified performance Mures 

,mpare equal with most expensive amplifiers a -ailable. Hum 
level 70 dR dawn. Frequency response ± 3dB á0-20.000 c/s. A 
specially designed gem ianally wound ultra linear output transformer 
is iced with 807 output valves. All components are chosen for 
rei,abiliti. Six valve- are used EF86, EF86, ECC83, 807, 807, G7,34. 

Separate Bass and Treble Controls are provided. Minimum 
put re,pnred for lull output, ìs only 12 millivolts so that 

ANY KIND OF MICROPHONE OR PICK-UP IS SUITABLE. 
The snit is designed for CLUBS, SCHOOLS, THEATRES 
DANCE HALLS or OUTDOOR FUNCTIONS, etc. For use 
with Electronic ORGAN, BASS, LEAD OR RHYTHM 
GUITAR, STRING BASS, etc. For standard or long-playing 
reiiords. OUTPUT SOCKET PROVIDES L.T. and H.T. for 

RADIO FEEDER UNIT. Au extra lupnt with associated vol. control is provided en that two separate inputs 
such as Gram and "Mike" can be mined, 200-250v. 50 c/s. A.C. Mains output. for 3 and 15 ohm speakers 
Complete kit of parts with fully punched chassis and point-to-point wiring diagram- and Carr. 10/- 
instructions. Supplied factory built with E1.34 output valves and 12 months' guarantee. 11 Gns. for 14 Ohs. If required perforate,) cover with carrying handles can he supplied for 19/9. i 
Send S.A.E. for leaflet. also speaker. Terms) DEPOSIT 45/- and 9 monthly payments of 32/4 (Total 16 Gns 1 

INTEREST CHARGES REFUNDED n .P.ddCEDIT SALE oe settled 
LINEAR TAPE PRE -AMPLIFIER. Type LP/l. Switched Equalisation. Positions for Recording at twin., di in., 71in. per sec., and Playback, EMS4 Recording Level Indicator. Designed primarily as the link between a Collaro Tape Deck I and Hi-Fi amplifier, suitable almost any Tape Deck. S.A.E. for leaflet. 92 Gns. 
HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE All 

PUSH-PULL ULTRA LINEAR 
OUTPUT "BUILT-IN" TONE 
CONTROL PRE -AMP STAGES 

Two input sockets with associated controls allow 
mixing of "mike" and gram.. as in A10. High sensitivity. Includes 5 valves, ECC83. ECC83, 
EL84, EL84, EZ81. High Quality sectionally wound output transformer specially designed for Ultra Linear operation and reliable small condensers of current manufacture. INDIVIDUAL CONTROLS 
FOR BASS AND TREBLE "Lift" and "Cut". 
Frequency response ±3 dB 30-20,000 c/s. Six neea- 
tive feedback loops. Hum level 60 dB down. ONLY 
23 millivolts Input required for FULL OUTPUT. 
Suitable for use with all makes and types of pick-ups and microphones. Comparable with the very best designs for STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as STRING BASS, LEAD or RHYTHM GUITARS, eta. OUTPUT SOCKET with plug provides 300v. 30mA. and 6.3v. 1.5a for supply of a RADIO FEEDER UNIT. Size approx. 12 x 9 x 7M. 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- tions and point-to-point wiring diagrams supplied. Only 8 Gns. Carr. 
(Or factory built 51/6 extra). 10/ - If required louvred metal covers with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS: DEPOSIT 33/3 and O monthly payments of 24/1 (Total 
£12.10.0). 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 giving 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 1s 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 £11.7.6 Carr. 10/ - Terms: Deposit 2 gus and 9 monthly payments of 24/2 (Total £12.19.6). 

GL3A MINIATURE 2-3 WATT GRAM Always in Stock at keen prices SINGLE 
AMPLIFIER. For use with any single and AUTO RECORD PLAYING 
or auto -change unit. Output for 2/3 ohm UNITS, PICK-UPS, CARTRIDGES, 
speaker. For 200-250v. A.C. mains. Size MICROPHONES, CABINETS 
114 x 24 x 21ín. Volume and Only 5916 VALVES and COMPONENTS. Tone Controls with Switch. / TOO NUMEROUS TO LIST 

SOLDER LT) 
JOISTS --- 
PLUS 

MAINS ... 

I2in. IO WATT HIGH QUALITY 
LOUDSPEAKER 
In walnut veneered 
cabinet. Gauss 12,000 
lines. Speech coil 3 
ohms or 15 

A 
15 ohms. 

Only £4.196 . Carr. 5/6 V 
Terms: Deposit 11/3 
and 9 monthly payments 
of 11/3 (Total 85.12.61. 
12in. 20 WATT III -Ft LOU ONP LA K t. itS 
IN CABINETS. Size 18 2 £7.19.6 18 x loin. Finish as above. 
Terms: Deposit 17/9 and 9 monthly pay- 
ments of 17/9 (Total £8.17.6). Carr. 8/6. 
W.B. "STENTORIAN" HIGH FIDELITY P.M. 
SPEAKERS HF1012, le watts rating. Where a 
really good quality speaker at a low price is re- 
quired we highly ,e mend this unit with an 
amazing performance Please state 1r0.1 9.ß whether 3 is/ 3ig 15 ohms required. ,"1 .7.7 
R.S.C. JUNIOR BASS REFLEX CABINET. Design- 
ed for above speaker, but suitable for any good 
quality Pin. or loin. speaker- Acoustically lined and 
ported. Polished walnut veneer finish. Size 1R x 17 
s 10in. Strongly made. Handsome app -£4.7.6 

e. Supert, reproduction. Carr. 5/.."-. 
R.S.C. BASS REFLEX CABINET. For 
12in. loudspeaker acoustically lined and ported 
Sire 20 x 14 s il10. B autif,d walnut veneer fin- 
ish. Recommended for 
use with Audiotrine 

81'"k" £5.19.6 cyst n.. 
AUDIOTRINE CORNER 
CONSOLE CABINETS 
Strongly ma+le. Beautiful 
polished walnut veneered 
finish. Pleasing design. 
JUNIOR MODEL. For 
up to Sin. speaker. 
Approx. 20 x 11 49'9 x Sin. 
STANDARD MODEL. To 
take up to loin. speaker. 
Size 27 s 18 x l'sin. 

5 Gns. Carr, 7/6. 
SENIOR MODEL. To take up to 12in..speaker and 
with Tweeter cut-out. Size approx. 30 x 30 s 15ín. 
(Recommended for use with Audiotrine speaker 

stem). Carr. 8/6. Gns. Terms available. 

AUDIOTRINE HI-FI SPEAKER 
SYSTEMS Consisting of matched 1292. 
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 realistic 
reproduction. Standard 10 
watt rating. 
£4.19.9 Care. 

Or Senior 20 watt, £6.19.6. Carr. 7/6. 
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R.S.C. BASS -REGENT 50 WATT AMPLIFIER INTEREST 
REFUNDED ES 

AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE UNIT ACCOUNTS SETTLED IN 

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 15in. 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 of up to 4 

pick-ups or 'mikes'. 
* Separate cabinets fully covered in contrast - 

Me tones of RecinelVynair with gold trim- 
ming toe 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. 
49Gnq. Or deposit £7.16.0 and 12 monthly pay - 
Carr. 25/- ment of 81/6 Total 54 Gns, ra'rsa 

Full Range of FANE and GOOD - 
MANS Speakers in Stock and all types 
1likes. Credit terms If required. 

R.S.C. 620 MULTI -PURPOSE AMP. 

especially suitable for Bass Guitar 
A highly efficient unit incorporating massive 
151n. high flux loudspeaker specially constructed 
to withstand heaviest load conditions. Rating 
25 watts. Individual bass and treble 
controls give ample 'Boost' and 'Cut'. 
Two lack socket inputs separately con- 
trolled. Cabinet is of substantial con- 
struction and attractively finished in 
two contrasting tones of Resine and 
Vynalr. Size approx. 24 s 21 z 13ins. 
Send S.A.E. 29 Gn$a Caer. 
for leaflet. 17/6 
Or deposit 54.14.6 and 12 monthly 
payments of 49/- (Total 320 gal.). 

TRANSISTORISED SOUND MIXER 
Enables mixing of up to 4 standard lank inputs, 
Le. e. mie., tape, gram, tuner, etc., to e 

output. Compact and completely self- 49/9 contained. uses standard 9 volt battery 

R.S.C. GIS 15 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 121n. 20 
watt model with cast chassis. Cabinet 
1s covered in contrasting shades of 
Rexine/Vynair. Size approx. 18 x 18 
a Stijl I Gns. Carr. 12/6. 
Only 2 or DEPOSIT 3 Gas. 
and 12 monthly payments of 38/6 
(Total £22.13.0). S.A.E. for leaflet 

R.S.C. G5 AMPLIFIER 4 watt high quality output. Incorporating high flux 1212.10 watt 
loudspeaker. Sensitivity 40 mv. High impedance jack input. 

Handsome cabinet (size 14 x 14 x 712. approx.) finished in Rexine/Tygan, 200-250v. A.C. mains. 
Suitable for Lead or Rhythm or Deposit 30/9 and 9 monthly payments 
Guitar in home or small club etc. £9.19.6 of 22/3 (Total 11 Gns.). Carr. 7/6. 

R.S.C. BATTERY CHARGING EQUIPMENT Guaranteed 12 months 
All for A.C. Mains 200-250 v., 50cs 

`;ÿ;,:.,b` .a;;.:;i:;;;;;k;:; ¡. , .. f;;<:;;:.;., >'%,.,,s,'': 

.5 ssem bled 
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 

59/9 and output leads and clips. 
Or Deposit 12/- and 5 monthly 
payments 12/- Total 23.12.0. Carr. 4/6 

CHARGER AM11MMI;rERS 
0-1.5a., 0-4a., 0-7a., 8/9 each. 

A SS EM B L ED 
6/12 v. " amps. 
Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal cast fin- 
ished attractive 
hammer blue. 
Fused, ready for 
use with mains 
and output leads 

39'9 Carr. 

6/12v. i amp 2719 
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 
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 3519 
6v. or 12v. 4 amps with 
Ammeter and variable 
charge rate selector 52/9 

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 , 
controls. Output for 2-3 ohm 59 9 
speaker. For 200-250v. A.C. 
R.R.C. BABY ALARM or INTER-COMIM 
KIT. Complete set of parts with diagrams, 
etc. Housed in two polished walnut finished 
cabinets of pleasing design. High sensitiv- 
ity. For200-250v. A.C. mains. Fully isolated. 
Controllable at both units. An Intercomm. 

f this class .would normally 
use, 

cost 
16 grins. Only 8818, 

R.S.C. BAT'rERI' 'IO MAINS CONVEII- Te R sION Bhf. Ans all -dry 
battery ellmina- ,, tor. Size 51 x 

It 45 x 212. approx. 
Completely re- 

places batterle 
supply 1.4v and 

i 50v whore A.0 
mains 200-250v. 
50 c/s is avail 

able. Suitable for all battery portabi 
te receivers 

diagramg 9/9 orareadyfor use 4819 

RECTIFIERS 12vVT. LIS AMP 
1 
ut i EX ENIUM 

(BRIDGE) F.W. ONLY Y V 

!'ANNOY RE-ENTRANT 1.411.l IT - 

SPEAKERS. For outdoor or 
Factory use, 8 ohms, 8 watts 

Plus 4/6 carriage 

HI-FI 12 WATT AMPLIFIERS 
BRAND NEW £7.19.9 
EX -GUITAR AMPLIFIERS Carr. Tis 
bl anutacturers' discontinued Model. 
Push-pull output. Latest high efficiency 
valves. Dual separately controlled Inputs 
tor 'Mike' and gram. Separate Hass and 
Treble Controls. High Sensitivity. Out - 

tut -or 15 in perfect 
s 

woarking ordergker. 
nteed 

tested and 

JASON FMTI V.H.F.IF.M. Radio Tuner 
design. Total cost of 

parts including valves, tuning £6.19.6 dial, escutcheon, etc. 
SUPERIIET FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V./C. Controls are Tuning. 
W/Ch. and Vol. Only 250v 15mA H.T. and 
L.T. of 6.3v. 1 amp required from amplifier. 
Size approx. 9 x 6 x 71n. high. Simple align- 
ment procedure. Point-to-point wiring 
diagrams, instructions and priced parts 
list with illustrations, 2/6. Total building 
costs 25.5.0. S.A.E. for leaflet. 
TRANSISTOR SALE Mullard OC71 2/11 
0C45 3/11, 0C44 3/11, 0072 2/11. 0081 2111, 
OC171 8/9. AF117 619. Ediswan XA101 3/9. 
XA112 3(9, XC101A 3/9. Postage 6d. for up 
to 3 transistors. 

6 MONTHS 

RISC. 
(,,sNCH_SIEf) LTU. 

Addresses Page 749 

R.S.C. COLUMN SPEAKERS 
Covered in two-tone Rexine! 
Vvnair. Ideal for vocalists and 
Public Address. Normally sup- 
plied for 15 ohm matching but 
can be supplied for 100v. line 
for 35/- extra. 
Type CSN, 13-20 watts. Fitted 
nue Sill. high flux speakers. 
Overall size approx. 42 x 10 x 51n. 

12' Gns. 10 
re. Or def2 

and 
9 monthly payments of 27/9 
('total £14.9.9). 
Type (2412. 40 watts. Fitted 
four 1210. 12.000 line 10 watt 
speakers. Overall wine 56 e 14 x 
Pin. approx. I 

Carr. 150-. 192 Gli$. 
Or deposit cf 3 gnu. and 9 mthly 
pymts of 43/2 (Total :11 gas.). 

30 WATT HI-FI AMPLIFIER 
FOR LEAD, RHYTHM BASS GUITAR 
and for VOCAL or INSTRUMENTAL 

GROUPS 
A Four Input. 
two volume con- 
trol 111-F1 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 Belmar latest type valves. Housed in 
strong Rexine covered cabinet with twin 
carrying handles. Attractive black and gold 
Perspex fascia plate. For 200-250 v. A.C. 
mains. Output for '3 or 15 ohm speakers. 

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

I GNS Payments 
ay e is of 37/-. (Total 

HEAVY DUTY CHARGER KIT 
11l2 v. 6 amps., variable output 

Consisting of Main Transformer 0-200- 
230-250 v.; F.W. (Bridge) Selenium Recti- 
fier; Ammeter. Variable Charge Rate 
Selector Panels,. Plugs. Fuses. R /9 
Fuseholder and circuit. Carr. 5/6 

SELENIUM RECTIFIERS F.W. (BRIDGET)) 
6/12v. l a. 3/11: 6/12v. 3a. 9/9: 6/12v. 6a. 15/3: 
6/12v. 20. 6/11: 6/12v. 4a. 12(3: 6112v. 10a. 26/9; 
6/12v. 15a. 35/9. 

COMPLETE POWER PACK KIT 
Consisting of Maus Trans.. Metal Recti- 
fier, Double electrolytic smoothing choke, 
chassis and circuit. For e 9, 200/250 v. A.C. mains. Output 7 
250 v., rio mA, 6.3 v., la. 

COMMUNICATION 
RX 68 DE LUXE 
4 BAN 
220/2406D 50/60 

i'S..r : y'ÿ::l . 

c.p.s. A.C. 
mains opera- 
tion. Fre- 
quencies cov- 
ered 1600 Eels 
to 30 Mc/e 
continuous. Incorporates 51n, speaker. Slide 
rule tuning dial 'S' meter. Internal ferrite 
aerial for medium wave. Telescopic whip 
aerial 58in. 10 section for short waves. Fitted 
sockets for optional outdoor aerial. Head- 
phones. external speaker socket. Other fea- 
tures are electrical bandspread tuning. Noise 
limiter. A.V.C.. B.F.O.. stand by switch. 
Size approx. 120 x 5'. x 8112. Handsome 
crackle finished metal cabinet. Brand new 
with full Instructions manual 19 Gns. Usual guarantee. Carr. 10/-. 

I2in. 25 WATT HEAVY DUTY 
LOUDSPEAKERS Famous £7.19..9 make. Normal price approx. £12. 
Limited number. Fully guaranteed. Carr. 10/ - 

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

RECEIVERS 

12" R.A. DUAL CONE 
each 39/9 SPEAKERS 8 watt 3 ohm 
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LEARN 
ELECTONICS 
-AS YOU BUILD 

over 4 CIRCUITS 
EXPERHMENTS 

TEST GEAR 

including . . 

0 CATHODE RAY 

Valve Experiments 
Transistor Experiments 
Electro -magnetic Experiments 
Basic Amplifier 
Basic Oscillator 
Basic Rectifier 

® Signal Tracer 
® Simple Counter o Time Delay Circuits 

OSCILLOSCOPE 

O Square Wave Generator 
Morse Code Oscillator 
Simple Transmitter 
Electronic Switch 
Photo -electric Circuit 
Basic Computer Circuit 

® Basic Radio Receiver 
O A.C. Experiments 
® D.C. Experiments 

The full equipment supplied comprises; valves, transistorz, photo -tube, modern type chassis board; printed circuit board; full range resistors, capacitors and inductors; transformers; potentiometers; switches; transistors; valves; all hardware, wiring and every detail required for all practical work plus CATHODE RAY OSCILLOSCOPE for demonstrating results of all experiments carried out. All practical work fully described in comprehensive PRACTICAL MANUALS. Tutor service and advice if needed. 

This complete practical course will teach you all the basic principles of electronics by carrying out experiments and building operational apparatus. You will learn how to recognise and handle all 
types of modern components; their symbo.s and how to read o completed circuit or schematic diagram. 
The course then shows how all the basic electronic circuits are constructed and used, and HOW THEY 
ACTUALLY WORK BY USING THE OSCILLOSCOPE PROVIDED. An application is given in all the main fields of electronics, i.e. Radio; control circuits; computers and automation; photoelectrics; counters, etc., and 
rules and procedure for fault finding and servicing of all types of electronic equipment. 

NO PREVIOUS KNOWLEDGE NEEDED NO MATHS USED OR NEEDED e REASONABLE FEE-NO EXTRAS REQUIRED 
SENT IN ATTRACTIVE BOX 0 COMPLETE ADVICE SERVICE 

A completely NEW up-to-date 
home study experimental 
course by 
BRITISH NATIONAL 
RADIO SCHOOL - 
Britain's Leading Electronic 
Training Organisation. 

r 
POST NOW FOR FREE BROCHURE 

EVERYTHING REMAINS YOUR OWN PROPERTY 

To BRITISH NATIONAL RADIO SCHOOL, READING, BERKSHIRE. Please send 
free Brochure, without obligation, co: 

NAME 

ADDRESS 

Block Capitols Please 

OR WRITE IF YOU PREFER NOT TO CUT COUPON PW 1.66 

J 
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BEGINNING AND END 
AN interesting fellow was Janus. A principal divinity in Roman mythology, he was 

primarily the god of All Doorways and, being blessed with two faces, could observe 

both the interior and exterior of a house. This handy physiognomical duality also 

enabled him to obtain the jobs of god of Beginnings and god of Departure. He also 

played an important role in the creation of the world. The first month of the year- 
Januarius-bore his name. In fact, a very versatile and busy lad. 

Even so, he also held the position of god of All Means of Communication and it is a 

sobering thought that if we were still in the days of the Roman Empire he would not 

only be Minister of Transport and Postmaster General, but President of the RSGB 

and Governor-General of the BBC. 

We shall never know what he would have thought about the RAE, the virtues of 

SSB or the prospects of 14 Mc/s DX, but we can be sure he would have quickly dealt 

with pirate radio stations, licence dodgers, Party Political Broadcasts and other ills 

of our time. He might even have got together with his buddy Jupiter (President of 

the Board of Trade) and banned the import of 27 Mc/s walkie-talkies! 

Reluctantly returning to earth let us, like the double faced Janus, simultaneously 

look backwards and forwards by thanking you all for your interest during the past 

year and wishing you 

f1`, -e', es+',Itp,!Q,QemL,r se+p1m 

jappp eßrietmae ana Aucc¢S5fuf aloe Tear g 
Gi 

from tß ' dZaífor ana gtaf. f. 
afflIZIPIaMaaeeIsieetsra>1as)s1;s;'i)eilie21-301»1»eiZeDi»»)ssesbelle g 
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M.W.-D.X. 
I FEEL I must compliment you 

on an excellent article called 
" M.W.-D.X." in the November 
issue Of PRACTICAL WIRELESS. 
This is just the kind of text to 
encourage DX'ers against the 
streams of, " What's the point? 

. Why bother? . . So what? 
:' people who just can't under- 

stand why we should stay up to 
0400 for a few AV's from New 
York. 
A. Peake. 

Great Yarmouth, 
Norfolk. 

Batteries Offer 
ABOUT this time last year, you 

printed in PRACTICAL WIRELESS 
my offer of free h.t. batteries. 
You may be interested to know 
that the response was very good. 
I despatched 109 to 71 applicants 
and still get the odd letters from 
people who have been reading 
hack numbers. I had to turn 
down a further 20 requests as 1 

had exhausted my supplies. How- 
ever, the main purpose of this 
letter is to make an offer of 6V 
dry batteries. The size is approxi- 
mately 5in. x 4kin. x 2', -in. and 
the weight 3}lbs. Each battery 
contains eight cells wired in 
series/parallel to give 6v, and 
they can easily be rewired for 
3 or 1.5V operation. Connection 
is by PVC covered wires. I can 
most easily send these in batches 
of four at 6s. post. (5s. 6d. plus 
6d. packing). Please send Postal 
Orders and do not cross. 

These batteries are ex-U.S. 
Forces, thrown away due to the 
elapse of the makers' life 
expectancy. However, they are 
really as good as new. One 
person who tried one of these 
told me that it ran his transistor 
set for 14 months. 
H. Humphries. 

Old Rectory, 
Gazeley, Newmarket, 

Suffolk. 

Mr. Methven Please 
I WONDER if Mr. Methven 

(June 1965 issue, page 148) would 
get in touch with me, please, as 
I would like to communicate 
with him. 
H. Seaton. 

The Presbytery, 
Foundry Hill, 

Hayle, 
Cornwall. 

jD 
SLEEP -LEARNING EQUIPMENT 

A number of researchers in America have laid great claims to the sleep 
learning method. It is particularly useful when a large number of facts 
have to be committed to memory, such as formulae, foreign languages etc. 

The four simple basic requirements are a tape recorder, time switch, 
under -pillow speaker and a genuine desire to learn. 

If you possess the latter requirement, then the first three can easily be 
obtained from R.C.S. Products, Ltd., II Oliver Road, London, E.17. 
£4 5s. Od. buys the time switch with 14 day Swiss movement. The modified 
tape recorder complete with mic. and pre-recorded conditioning tape costs 
£23, and the pillow speaker 27s. bd. The complete outfit may be obtained 
from R.C.S. Products at a cost of £29 10s. 

PRACTICAL WIRELESS AND PRACTICAL TELEVISION 
FILM SHOW 

The P.W. and P.TV. Fiimshow is to be held on February 4th, 
1966. For more details see the notice on page 783. 

MASTERTAPE CHRISTMAS GIFTS 
Mastertape (Magnetic) Ltd., announce that with every reel of Mastertape 
purchased over the Christmas period an empty spool of equivalent size 
will be provided free of charge. 

The full reel and the empty spool will be packed together in a sealed 
polythene bag attractively over -printed with a Christmas motif. 

BRITISH ELECTRONICS FOR AMERICAN AIRCRAFT 
More British electronic equipment has been ordered by the 
Ministry of Aviation for the R.A.F.'s American Lockheed C-130 
Hercules long-range transport aircraft. 

Marconi Sixty Series transistorised airborne radio communi- 
cations and navigation aids which are to be fitted, are already 
standard equipment in the majority of aircraft currently flying 
with the R.A.F. 

Equipment specified includes the AD260 v.h.f. navigation 
system and the AD360 automatic direction finding system. The 
AD260 provides full v.h.f. navigation facilities and provides the 
instrument landing outputs used in the automatic landing 
system in the BEA Trident and also in the BOAC VC -I0 aircraft. 
The AD360 is the standard Marconi airline automatic direction 
finding system. It features fully automatic crystal controlled 
tuning which was pioneered by the Company, and is still only 
available in Marconi ADF's. 
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.. COMMENT 
EQUIPMENT FOR UK3 SATELLITE 

UK3, the first all -British satellite, is being designed and built 
by the Guided Weapons Division of the British Aircraft Cor- 
poration. 

At the Glenrothes, Fife, plant of Hughes International (UK) 
Ltd., microglass diodes are welded on to printed circuit boards 
to be used in the telemetry ground equipment of the project. 
These diodes form part of the microminiaturisation of the 
decoding matrices used in the telemetry ground equipment. 

EMBOSSED PLASTIC CALLSIGN PLAQUES 

We have received from F. W. Harris & Co. Ltd., Town Hall Chambers, 

Lydney, Gloucestershire, a specimen consign plaque. Inch -high letters are 

heat embossed into the white plastic background which measures 4m. x 2m. 

The plaque, which is washable and easily drilled for fixing, costs 3s. 

inclusive. A free-standing version is priced at 4s. 

CIVIL SERVICE RADIO SOCIETY 

The Civil Service Radio Society will be pleased to welcome 
members of H.M. Civil Service and associated organisations to 
their meetings at the Science Museum, South Kensington. The 
meeting on 7th December featured films on amateur radio, and 
on the 21st there will be an informal meeting and a Christmas 
party. For further details, please contact the Secretary, Mr. G. 

Lloyd -Dalton, 2 Honister Heights, Purley, Surrey, or H. E. 

Reeve, G3JXZ, 284a Barking Road, East Ham, London, E.6. 

SOLID 

Messrs. Henry's Radio Ltd., 
303 Edgware Road, London, 
W.2., are fast making a 

name as being one of the 
transistor people as far as 
the constructor is concerned. 

Their latest offering is a 

ready built audio amplifier 
with o frequency response 
30 c,/s to 16kc/s. The sen- 
sitivity is 6 mV into Ik12 for 
a push-pull output of 5W 
r.m.s., IOW peak with less 
than 1% distortion. 

Despite the output, and 
the six transistors plus diode, 
the unit measures only 28in. 
x tin. x Iiin. and is available 
ready built and tested at 
E3 I9s. 6d. plus 2s. post and 
package. 

It uses a transformerless 
design, with outputs for 3, 4 
or 512 speakers. An optional 
mains unit is available at 
54s., and for the hi-fi en- 
thusiasts. a full -function pre- 
amplifier at 79s. 6d. 

STATE AMPLIFIER 

4,4+4.1, "I IIlplfl 

more News and Comment 

To Make, or To Buy? 

WHEN reading the 'Editorial' 
and 'News and Comment' in 
the December 1965 issue . of 
PRACTICAL WIRELESS, I felt that 
one point had been missed; the 
factor of technical advances in 
radio. 

When most Amateurs were 
building their own equipment, 
the circuits and techniques were 
very elementary compared with 
the complexity of knowledge and 
highly advanced techniques of 
today. In the old days very good 
results were possible with simple 
equipment, since this equipment 
was norm. Today, however, 
one has to build modern first- 
class equipment to compete with 
the commercial product. This 
requires a great deal of know- 
ledge and skill of the sort which 
is available to the professional. 
For the Amateur who does not 
earn his living in the radio or 
electronic industry these tech- 
niques are sometimes felt to be 
far too difficult to master, and 
who is to blame him for buying 
the commercial article? 
B. Otter. 

Durham City. 

Thank -you Letter 
IN reply to the request for the 

"Regency" blueprint which you 
kindly published for me, many 
readers sent copies. Some even 
enclosed the relevant issues of 
PRACTICAL WIRELESS, and one 
gentleman not only sent these 
but also enclosed the "Citizen" 
blueprint with the oscillator 
section completely wired and 
tested! 

Will you through the medium 
of your columns thank all readers 
who helped me? 
J. Owens. 

Dolgellau, 
N. Wales. 

Correspondent Wanted 

I AM interested in most 
branches of electronics. I would 
like to correspond with anyone 
who has the same interests and 
who is about the same age as 
myself (17). 
David Higgins. 

3 Woolgreaves Drive, 
Milnthorpe. 
Wakefield. 

on page 784 
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SUBJECT 

(1(C01 

Push -Pull 

ELL8O Amplifier 
3 VALVES * 8 WATTS 

ALTHOUGH it uses only three valves and a 
minimum of other components this amplifier 
has an output of 8W and will reproduce 

' records and radio programmes, etc., at high 
quality. 

The Circuit 
Referring to Fig. 1 it will be seen that the 

output stage employs only one valve, ELL80, 
which contains two pentode assemblies with a 
common cathode. Although rather expensive at 
present it is not unduly so when it is remembered 
that it takes the place of two and eliminates the 
problem of finding a matched pair of valves for 
the conventional push-pull circuit. The valve has 
a slope of 6mA/V and with 250V on anodes and 
screens and a bias resistor of 180(1 it provides a 
power output of 8.5W in return for a signal of 

by V. E. HOLLEY 

3382 

100k 

VI 
EFe 

e 

Nan 

JI 

0.10- 
2 

0.05OF 

6soF 

R6 
7 150 
70 k[1 

VR7 VR2 
2M0 

C3 8 64T KID 

R5 
160 

R7 
C6 150 Teo kß 

S1= 9a ged wth VR3(Volume control) 

R8 
27kn 

56060 

4 

V2 
ECC83 

10ÓL3 

kII 

24V peak grid to grid. The signal currents through 
the two halves of the valve cancel out at the 
common cathode and the bias resistor does riot 
have to be by-passed. Resistor R14 is included in 
the supply to the screens to ensure that, taking 
into account the voltage drop in the output trans- 
former primary, the screen voltage will not exceed 
that at the anode. 

The optimum load for the ELL80 is 11,000(2, 
The specified output transformer is advertised for 
use with 6V6 or EL84 output valves but the manu- 
facturers state that it is designed for a load of 
10,000(2 and it is therefore suitable for the ELL80. 

Phase Inversion 
The valve V2 is a double triode, ECC83, one 

half of which is used to provide the two signals 
of opposite phase required by the output stage. 
Allowing for the decoupling provided by resistor 
R11 and capacitor C10 the supply voltage to the 
stage is 245V and with a total load of 200k11 
(R12+R13) the valve has an output capability of 
27V r.m.s. This meets the requirement of the 
output stage with something in hand. 

It will be noted that the cathode of V2b is about 
120V above earth, which permits the grid to be 
directly coupled to the anode of V2a, so saving 
a coupling capacitor, grid and bias resistors. With 
this circuit the voltage across R13 is a little higher 
than that at the anode of V2a, thus providing 
working bias for the valve, a state of affairs which 
is automatically maintained irrespective of varia- 
tions in supply voltage, etc. A further advantage 
is that direct coupling eliminates phase shift at 
extreme frequencies, which can be troublesome 
when feedback is applied over several stages as it 
is in this amplifier. 

Heavy negative current feedback due to the 
large un -bypassed cathode load gives excellent 
linearity but the gain, as might be expected, is low, 
0.9 each side or 1.8 times overall. For full loading 
the inverter therefore requires a signal of 

24 - or 14V approximately. 
1.8 

22$«) 

R12 
001,0 
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0.14E 

V3 
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164r' 

T1 
Output 
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Fig. I: Circuit diagram of the amplifier. 
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Voltage Amplifier 
This signal is provided by V2a arranged as a 

conventional resistance coupled amplifier with 
decoupling provided by resistor R8 and capacitor 
C9. The bias resistor RI0 is not by-passed, which 
saves a component and provides a convenient 
point for the injection of negative voltage feed- 
back derived through resistor R18 from the 
secondary of the output transformer. This feed- 
back compensates for deficiences in the trans- 
former, reduces harmonic distortion and improves 
loudspeaker damping. 

The values of resistors RI0 and R18 are °o 
chosen that in parallel they provide the correct 
bias for the valve, while in series ,they cause the. 
desired percentage of the output voltage to be 
fed back. It will be seen that V2a operates with 
both current and voltage feedback and conse- 
quently with excellent linearity. 

Preamplifier and Tone Controls 
The gain of the amplifier from the grid of V2a 

onwards is insufficient for most purposes, 
especially when the losses due to the introduction 
of tone controls are taken into account. A fairly 
high gain preamplifier stage is therefore needed. 

The valve VI, in a conventional resistance 
coupled circuit with anode load of 100kí2, gives a 
stage gain of 120 times. A gain of 180 can be had 
here by increasing R4 to 220kí2, R1 to 1.2M52 and 
R5 to 2k12, but if this is done the s',,nal handling 
capacity of the valve will he reduced and it will be 
necessary to replace the grid resistor R2 by a 1M52 
potentiometer so that overloading with large 
inputs can be avoided. 

With the circuit of Fig. 1 overloading will not 
occur with any normal gramophone or radio tuner 
input. The radio signal input is taken from a 
coaxial socket through the closed circuit jack JI 
to the grid. Insertion of the jack plug disconnects 
the radio input and connects any other desired 
input. 

The preamplified signal from VI is fed into a 
Mullard-type tone control network consisting of 
the potentiometers VR1 and VR2 and their asso- 
ciated resistors and capacitors and thence to the 
volume control VR3. which incorporates the mains 
switching. Insertion of the controls at this point 
in the circuit ensures that they are not liable to 
electrostatic hum pick-up and that any noise 
voltages originating in the first stage are reduced 
along with the signal when the volume is turned, 
down. The values of the capacitors C5, C6, C7 
and C8 gave a good range of control in the proto- 
type but tone control is very much a matter of 
individual preference and the capacitor values can 
be varied as desired. 

Power Supply 
The amplifier requires an h.t. supply of 75mA at 

265V under full load conditions and 2A at 6.3V 
for the valve heaters and indicator lamp. This is 

provided by a double -wound mains transformer 
and two silicon rectifiers. SRI and SR2. Fuses are 
included to protect the transformer winding in 

COMPONENTS LIST 

Resistors (all 4w. unless otherwise stated) 
RI 390k52 
R2 1 M52 
R3 33k52 
R4 IOOk52 
R5 I kit 
R6 150k52 
R7 150k52 
R8 27k52 
R9 560k5ì 
RIO 2.7k52 
RI I 27k52 
R12 100k 52 Matched 
RI3 IOOk52 f or I°/ 
R14 2.2k52 
RI5 470k52 Matched 
R16 470k52 f or I% 
R17 18052 2w. 
RI8 6.8ko2 
RI9 270521w. 
VRI 2M52 log. (Treble) 
VR2 2M52 log. (Bass) 
VR3 1m 52 log, with switch. 

Valves 
VI EF86, B9A base. 
V2 ECC83, B9A base. 
V3 ELL80, B9A base. 

Capacitors (350v. working unless otherwise stated) 
CI 0.1µF 
C2 50µf 25v. electrolytic 
C3 8µF electrolytic 
C4 0.05µF 
C5 68 pF 
C6 680 pF 
C7 270 pF 
C8 3,300 pF 
C9 8µF electrolytic 
CIO 81.LF electrolytic 
CII 0.1µF 
C12 0.1µF 
C13 16µF electrolytic 
C 14 16µF electrolytic 

Transformers 
Mains 250-0-250v. 80 mA. 6.3v. 2 amp. 
Output Push-pull, 10/12 watts, 6V6 or EL84 to 3 

and 15 ohms. R.S.C. (Manchester) Ltd. 
Rectifiers 

SRI, SR2-Silicon, BY100 or similar 
Fuses 

FI, F2 150 mA. 
Indicator Lamp 

6.3v.0.3 amp. and holder. 
Miscellaneous 

co -axial socket, closed circuit jack socket, alu- 
minium for chassis, mains cable and plug, 22 s.w.g. 
tinned copper wire, sleeving, hardware, etc. 

event of a rectifier breakdown. The reservoir 
capacitor is virtually C14+C13; resistor R19 has 
little smoothing effect and is included only to 
reduce the h.t. line voltage to the required figure 
of 265V. Each of the earlier stages is provided 
with separate decoupling and smoothing, while in 

the output stage hum is almost completely 
cancelled out by push-pull operation. What little 

www.americanradiohistory.com

www.americanradiohistory.com


758 PRACTICAL 

is left is very effectively suppressed by negative 
feedback and cannot be detected 12in. from the 
speaker. 

There is, of course, no reason why a valve 
rectifier should not be used if preferred and the 
fuses Fl and F2 need not then be fitted. The only 
requirements are that the valve should be capable 
of passing the required current and that a heater 
supply for it is available on the mains transformer. 
The advantage of the silicon rectifiers is that they 
do not generate heat, which is a consideration if 
the amplifier is to be installed in a cabinet with 
limited ventilation. 

Construction 
The amplifier is constructed on a chassis of 

16 s.w.g. aluminium sheet, 12in. x 5in. x 1;in., 
details of which are shown in Fig. 2. This allows 
plenty of room for everything, simplifies the 
construction and wiring and enables the con- 
structor to make use of some of the older and 
bulkier components from the spares box. The 
wiring, for which 22 s.w.g. tinned copper covered 
with sleeving is suitable, is shown in detail in 
Fig. 3. 

Note that in this diagram the positions of the 
components are approximate and the wiring has 
been opened out to make the connections clear. 
In construction all wiring should be kept to a 
reasonable length, particularly in the early stages, 
and if this is done no screening will be necessary 
anywhere in the amplifier. The positioning of the 
components is not critical. 

Components 
If silicon rectifiers are used the h.t. voltage will 

come on before the valves are warmed up and 

5 
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ready to receive it and all capacitors except C2 
must therefore be 350V working. 

The accuracy of balance in the inverter stage 
depends entirely on the values of the resistors R12 
and R13. Close -tolerance components are not 
necessary but the two must be balanced as closely 
as possible to ensure that their values are identical. 
Alternatively 1% resistors can be used. These 
remarks apply also to resistors R15 and R16 in 
the output stage. The wattage rating for resistors 
is given in the components list. 

Testing 

First check that the valves are in the correct 
positions. The connections to V2 and V3 are such 
that if the valves are accidentally transposed a 
dead short will appear on the h.t. line. Next 
check with a meter on a high -resistance range 
between C14 and chassis to see that there are no 
shorts. The lead carrying the positive voltage from 
the meter battery should be applied to C14, when 
a large deflection should be observed, dropping 
back slowly to a reading of 1M.í2 or more as the 
capacitors become charged from the meter battery. 
Now connect a speaker and apply power. If as 
the valves warm up there is instability, reverse the 
connections from the output transformer primary 
to the ELL80 anodes to make the feedback 
negative. 

The following voltages should be found at the 
points indicated using a 20,000 o.p.v. meter. Any 
substantial departure from these figures should be 
investigated. 

16" 

C3 to chassis 230V 
C9 99 255V 
C10 245V 
C13 265V 

Speaker 
socket 

flange 
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here 
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D 
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Fig. 2: Chassis drilling dimensions. 
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Fig. 3: Wiring diagram of he amplifier-underside view. 

V3 anodes and screens 255V 
VI cathode 1.8V 
V2a 1.4V 
V2b I22V 
V3 12.2V 

Operation 

A good amplifier is of little use without a good 
speaker and it is equally important that the 

BUMPER ISSUE 

THIS MONTH! 

SIMPLE DIGITAL COMPUTER 
ELECTRONIC SERVO SYSTEM 

PIPE AND CABLE LOCATOR 

These are ;ust some of the features 
in the JANUARY issue of 

PRACTICAL ELECTRONICS 
ON SALE 16 DECEMBER 

SEE FOR YOURSELF! 

159 

speaker should be suitably housed. The prototype 
gave excellent results with an 8in. column speaker 
fitted in a 9in. glazed ceramic drainpipe. Domestic 
objections to the pipe can be overcome by painting 
it with metallic paint. Another point to note is 

that while the tone controls have a good range 
they cannot be relied upon to compensate for 
large deficiencies in the input signal. The output 
from a pick-up, for instance, must be corrected for 
recording loss if the best results are to be 
achieved. 1111 

PRACTICAL TELEVISION 
DECEMBER 

CIRCULAR TV AERIAL 
FOR BBC -2 

Full constructional details for compact 
indoor aerial for set top. Easily rotated for 
optimum performance. 

SINGLE -GUN COLOUR 
TV TUBES 

THE NEV-ICON CCTV 
CAMERA 

THE SHORT-CIRCUIT 

On Sole now Price 2s. 

Z 

www.americanradiohistory.com

www.americanradiohistory.com


REG/NWER 

UNDERSTANDING 

F.M. 

by TU. Groome 

RADIO is a progressive hobby. Sooner or later 
you will turn to frequency modulation for 
high quality, interference -free reception and 

will want to build your PW design with an 
understanding comparable with your knowledge of 
amplitude modulation. The main difficulty seems 
to be that of visualising the behaviour of the 
carrier and this impedes the study of the discrimi- 
nator. Despite technical and mathematical proof 
most of us like to have a mental image of what 
goes on; we like to " get the picture" first and 
then proceed to advanced details. In this article 
much of the picture is aimed at your imagination, 
but there is no childish simplification and nothing 
that will conflict with any contemplated further 
study. 

The basis of all signalling is change. Something 
must wave, wag, flash, flicker, hoot-there must 
be some noticeable or detectable change of a nor- 
mally steady state. A radio carrier alternates at a 
high frequency but can be said to have a steady 
state when the frequency and radiated power are 
constant, producing-by rectification in the 
receiver-an unvarying voltage. It is easy to 
appreciate that changes in the transmitted power 
will produce corresponding changes in the rectified 
voltage and that such changes can follow the wave- 
form of the audio signal. 

This is amplitude modulation, with which we 
can take the carrier frequency for granted (as we 
do with most dependable things) and regard the 
easy relationship between carrier amplitude 
changes and rectified signal amplitude changes. 
With frequency modulation the carrier power is 
constant; the waveform and dynamic range of the 
audio signal are represented by changes of carrier 
frequency. Here lies one of the problems. The 
audio signal begins in the studio as a current or 
voltage varying in amplitude and it must emerge at 
some stage of the receiver in the same form. How 
can these changes of energy be conveyed by a 
carrier of constant power? A quick answer, which 
we shad develop later, is that they are not 

conveyed, they are represented. Another question 
arises from a glance at transmitter characteristics. 
How can we relate carrier frequency swings as 
wide as 150kc/s with the frequency and amplitude 
of audio signals in the region under 20kc/s? 

Here I call upon your imagination. Fig. 1 repre- 
sents the dial of a receiver. It is calibrated verti- 
cally in kc/s and has a pointer driven by the usual 
knob (not shown). A certain frequency is marked 
at the middle of the scale (fc) and others are 
shown by the amount by which they are higher or 
lower than fc. The receiver is selective and has a 
visual indicator (not shown) to tell you when a 
carrier is tuned in. 

Imagine that a carrier has been located at fc but 
it seems wayward; it is drifting and you have to re - 
tune. Still it drifts and as you manipulate the knob 
to follow it the pointer is driven up to +30kc/s, 
then you have to tune downwards to follow the 
carrier to fc and then further down as far as 
-30kc/s. Here it drifts up again until the pointer 
finally returns to fc. 

Let us check what happened. The carrier drifted 
by a large amount from fc up to +30kc/s, then 
down to fc and beyond to -30kc/s, finally return- 
ing to fc. One whole cycle of change. Yes, just one 
cycle of change. Despite all the kc/s your pointer 
moved up and down in only one cycle, and if you 
like to go over it again in imagination you will find 
that the pointer movement agrees well with the 
rise and fall of a sine wave. You will also realise 
that the pointer, following deviations of frequency, 
had a certain amplitude of movement, which 
suggests the possibility of such conversion 
although not normally by a mental -mechanical 
process! 

If the response of the 
imaginary receiver is 
broadened to cover the 
entire bandwidth of 
150kc/s a frequency 
meter scaled as in Fig. 1 

can indicate the devia- 
tions directly without 
knob -twiddling. Now we 
watch the pointer go 
through the same change 
of plus and minus 30kc/s 
five times in one second. 
If the pointer had a pen 
over a moving band of 
paper the five cycles 
would be recorded as in 
Fig. 2. 

Rolling the paper back 
for one further imagin- 
ary experiment we find 
that the deviations are 
much wider-the pointer 
swings 60kc/s each way 
instead of 30kc/s-but 
still at the same rate of 
five cycles per second. 
These are drawn in 
broken line in Fig. 2. 

From all this it is clear 
that the rate of change 

Fig. 1: You can follow the 
explanation of frequency 
deviation with this diagram. 
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Fig. 2 (above): Carrier frequency deviations converted into modulation wave 
form. 

Fig. 3 (below): Slope of LC circuit produces amplitude modulation from 
frequency modulated carrier. 
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of carrier frequency is the modulation frequency 
(five cycles per second in our slow-motion picture, 
audio frequencies in reality) while the amount of 
deviation represents the amplitude. Unlike the 
a.m. signal, frequency modulation does not trans- 
mit real amplitude changes ready-made. It repre- 
sents them, it provides their patterns, it supplies 
signal designs from which the receiver must re- 
create the amplitude changes of audio tones. There 
must be built into the receiver some means of 
" knowing " what the frequencies "mean ", some 
way of recognising that it must supply amplitude 
changes of voltage or current as instructed by the 
swinging carrier. 

A tuned LC circuit does " know " this, for it is 
inherently frequency -sensitive, having a response 
that is maximum at the resonant frequency but 
falls away gradually to frequencies on either side. 
Fig. 3 shows one side of the kind of response we 
would like to have. A carrier arriving with con- 
stant amplitude will suffer varying losses as its 
frequency swings between the resonant peak and 
the point of lowest response, and will therefore 
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emerge with an amplitude 
modulation. An ordinary a.m. 
detector will then demodulate 
the amplitude changes and lose 
the residual (and now unwanted) 
f.m. content in its r.f. filter. 

This arrangement, the " slope " 
detector is merely a mis -tuned 
a.m. circuit. The straight slope of 
Fig. 3 is not attainable in prac- 
tice and the normal curve brings 
serious distortion. For this 
reason, and because the degree of 
off -tuning is critical, the arrange- 
ment is rarely used. 

If we broaden the response of 
a tuned transformer sufficiently 
it will no longer be frequency - 
sensitive within the flat band- 
width and will therefore fail to 
act as a slope detector. It will, 
however, be phase sensitive. 

There is some difficulty in 
describing the action of phase 
discriminators without assuming 
the reader is familiar with the 

nature and effects of phase relationships. The 
subject is worthy of an article to itself but for 
the present we must settle for the statement that 
phase means the positions of a.c. cycles in time. 
For example, two trains of cycles may have the 
same frequency but the cycles of one may com- 
mence earlier or later than those of the other. 
Their result would depend on the amount (ex- 
pressed in angular degrees) of " lead " or " lag ". 

The Foster -Seeley discriminator works by com- 
parison of a signal after it has passed through two 
routes, of which one introduces phase shift and 
the other does not. In Fig. 4 the direct route via 
capacitor Cl produces no phase shift. The trans- 
former secondary conducts it equally to the diodes 
for rectification and it appears in opposition across 
the total load RI RT. In the absence of aid or 
opposition from elsewhere the two outputs would 
cancel. 

In addition to this reference the signal also 
arrives via the tuned transformer with changes of 
phase dependent upon frequency. At the central, 
resonant frequency it is a quarter of a cycle ahead 
of the reference signal at one diode-it leads by 

+ve 

r . 

C1 

Fig. 41 Foster -Seeley discriminator. 

www.americanradiohistory.com

www.americanradiohistory.com


762 PRACTICAL 

90°-and at the other it lags by 90°. It can be 
shown by vector diagram that this combination in 
exact quadrature produces diode inputs greater 
than those of the reference signal alone, but they 
are still equal and therefore the diode outputs still 
cancel. This condition exists only for the resonant 
frequency:At all other frequencies the phase of 
the tuned transformer signal changes increasing the 
angle at one diode input and decreasing it equally 
at the other. The balance that produced equal aid 
to the reference signal is now disturbed and the 
total signal is now shared unequally between the 
two diodes. The rectifier outputs cannot cancel but 
must leave a difference. This difference voltage, 
varying as changing phase angles bring changing 
unbalance, is the a.f. signal. 

The circuit is sensitive to amplitude modulation 
(which for practical purposes includes interference) 
and must therefore be preceded by a limiter. This 
is usually an over -driven i.f. stage which clips the 
tops and bottoms of the carrier waves to a uniform 
level, removing interference " spikes " in the same 
process. 

This additional stage can be eliminated by re- 
arranging the circuit to make the diodes serve the 
dual roles of rectifiers and dynamic limiters. 
Fig. 5 shows a simple version of the ratio detector, 
the most popular system today. Although the 
reference signal is derived from the tertiary trans- 
former winding instead of via a capacitor the 
signal conditions are much the same as in the 
Foster -Seeley circuit as far as the rectifiers. The 
diodes, you will notice, are connected to make 
their outputs additive across the load instead of 
subtractive. As the unbalance produced by phase 
shifts brings an increased input to one diode and 
an exactly corresponding decrease to the other the 
sum of the two outputs is always the same. The 
difference voltage is therefore due to the changing 
ratios by which the diodes contribute their shares 
to the total sum, and can be taken as an a.f. 
signal across either of the capacitors C2 C3 or 
either of the resistors R1 R2. 

We have established the total diode -to-diode 
voltage as being (ideally) constant, and it can be 

Fig, 5: Ratio detector. 
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Fig. 6: Pulse -counter discriminator. 
stabilised by a large capacitor C4, which charges 
to a level set by the average carrier amplitude and 
also absorbs some of the spurious signals that may 
be riding above the carrier. The diodes are tied to 
this steady bias and variations of carrier strength 
(and these include interference that "lifts " the 
carrier level) change the working points, varying 
their resistance inversely with the changes of 
carrier level. The diode resistance damps the tuned 
circuit, therefore a rise of carrier amplitude is 
countered by heavier damping and is unable to 
attain more than about 15% of its true worth. 

The ratio detector is now seen to be a phase 
discriminator in which unbalanced diode output 
resulting from the phase shifts of frequency devia- 
tions in a tuned transformer provide an a.f. signal 
by their voltage differences and, by their sum 
voltage, a bias that enables the diodes to serve also 
as dynamic limiters. Although limiting is less 
effective than that of a separate stage it is adequate 
for most ordinary needs, and is achieved with 
economy. 

Both discriminators depend upon accurate 
alignment of tuned transformers and upon the 
maintenance of this alignment once it has been 
attained. The conversion of frequency deviations 
to phase -shifts, thence to diode unbalance and 
difference voltages is reasonably accurate and dis- 
tortion is variously claimed as being between 1% 
and 3%, which is below the standard required for 
transmitter monitoring and certain other high 
quality needs. For such purposes there is a system 
which gives a more direct and linear conversion of 
frequency deviations to a.f. voltages. The system 
is aperiodic-it has no tuned network-therefore 
the alignment problem does not exist and there is 
no long-term deterioration of the performance. 

The receiver gives each carrier cycle a fixed 
value and adds them to obtain an output that is 
continuously proportional to their number. At the 
higher deviations the number of carrier cycles per 
given small period of time is obviously larger than 
the number arriving with the lower deviations and 
in an additive circuit these varying numbers of 
cycles will produce varying voltages. These consti- 
tute the a.f. signal. To give each cycle the same 
value regardless of frequency the carrier (i.e., i.f.) 
sine waves are converted into pulses, and this can 
be achieved in a simple overdriven limiter stage. In 
Fig. 6 clipped waves from the preceding limiter are 
passed through the differentiator network Cl R1 
through diode DI which passes pulses of one 

-continued on page 783 
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on the 

Short Waves 
MONTHLY NEWS FOR DX LISTENERS 

A!1 times are in G.M.T. All frequencies are in kc s. 

The Broadcast Bands -by John Guttridge 

ON November 7 most international stations 
introduced their winter schedules. Details of 
some of these are amongst this month's 

information. 
Japan: Nippon Hoso Kyokai (Radio Japan, Tokyo) 

is using new frequencies for some General Service 
transmissions in English and Japanese. Between 1200 
and 1730 9,505/9,560/11,815 are used. The 1800 and 

1900 transmissions are on 9,505/9,560/9,605. From 
2000-2030 9,560/9,605/15,195 are used. 

Philippines: Far East Broadcasting Co. (Box 2041, 
Manila) replaced 15,385 by 11,850 for the 2330-0100 
section of its. English transmission on December 1. 
This transmission is also carried on 17,810. Other 
portions of the English service with new frequencies 
are 0830-0900 9,715/11,920/15,440/15,300/17,810 and 
0900-1145 15,440/17,810. Full QSL. 

Ryukyu Islands: Voice of America relay on Okinawa, 
can be heard in London until 1600 on 7,235 in Chinese. 
Station identification is given at 1600 in English. 

Australia: Radio Australia (P.O. Box 428G, G.P.O., 
Melbourne) now transmits in English to British Isles 
from 0815-0915 on 9,570/11,710. 

Canada: Canadian Broadcasting Corporation (P.O. 
Box 6000, Montreal) now uses 15,320/11,720 for the 
1055-1315 segment of its European Service. 

U.S.A.: Voice of America (U.S. Information 
Agency, 330 Independence Avenue, S.W., Washington 
25, D.C.) now has following European English 
schedule: On 1,196 Munich 0400 0430, 0500-0730, 
1600-1830, 2200-2345; 3,980 Munich 0300-0700, 
1400-2345; 5,965 Tangier, 5,995 Greenville, 7,200 
BBC and 7,250 0300-0730; 5,995 Tangier 1630- 
2245; 6,040 0500-0730; 7,205 Thessaloniki 1500- 
2300; 9;540/9,740 0430-0730; 9,760 1430-2245; 
9,565/9,710 1900-2245; 11,760 1800-2215; 15,205 
Greenville 1400-2215; 15,290 Tangier 1400-1800; 
15,295 0600-0730; 17,780 Greenville 1400-1800. 

Radio New York Worldwide (4 West 58th Street, 
New York City 19, N.Y.) has following new English 
schedule: 1200-1400 15,290 or 15,295/17,710 (plus 
15,385 Saturdays and Sundays); 1400-1500 17,845/ 
15,440 (plus 15,385 Saturdays and Sundays); 1500- 
190017,845/15,440/17,730; 1900-200015,440/11,970/ 
17,845/17,730; 2000-2100 15,440/11,970/11.880/ 
17,730; 2100-2145 11,970/9,740 or 9,570/11,880/ 
17,730/15,440; 2145-2200 9,740 or 9,570/11,725 or 
11,790. A new QSL card is now being issued. The 
Dx programme is now at 1330 and 2130 on Saturdays. 

Cuba: Radio Habana (Apt. Postal 7026, Habana) 
transmits to Europe in English from 2010-2040 on 
11,735. 

Mexico: Radiodifusora Comerciales (Quemada 40, 
Col. Narvarte), can be heard during the evening over 

XEWW on 15,110 with interference from Radio 
Iran on 15,112. 

Netherlands Antilles: Trans World Radio (Bonaire), 
has been heard with English test transmissions at 
0140 on 11,825; 1430 on 11,820 and 1825 on 15,180. 

Brazil: Radio Farroupilha (Rua Vigario José Inacio 
263, Porto Alegre, Rio Grande do Sul) has been heard 
as early as 1900 with excellent signal over ZYU60 
on 15,335. 

Austria: Osterreichischen Rundfunk (Wien IV, 
Argentinierstrasse 30a) transmits to Europe from 
0500-2200 on 6,155; 0900-1900 7,245; and 0600- 
1700 on 9,770. 

Bulgaria: Radio Sofia (Sofia) has an English trans- 
mission to Africa from 1965-1930 on 11,715/15,320. 

Denmark: Radio Denmark (Shortwave Department, 
Radio House, Copenhagen V) has now returned to 
15,165 for its transmission from 0900-1000. 

France: O.R.T.F. (116 Avenue du Président 
Kennedy, Paris 16) has English for the U.K., 
Monday -Saturday on 6,175 at 2000-2015. 

Germany: Deutsche Welle (Bruederstrasse 1, 
Postfach 344, 5 Köln) has now brought its Kigali, 
Rwanda, 250kW relay into full service. English 
transmissions are 0630-0715 on 11,905; 1215-1300 
17,765; 1745-1830 17,805; 0430-0500 6,045; 1015- 
1045 9,735; 1545-1615 9,695. The new schedule for 
English programmes transmitted from Julich, Ger- 
many, is 0300-0340 5,980/7,175; 0845-0940 17,845/ 
11,925/15,275; 2110-2200 5,980/7,175; 1550-1620 
7,175/9,735; 0645-0715 9,605/11,785/15,275; 1015- 
1030 11,930/15,280/17,870; 1555-1630 9,610/11,890; 
0130-0250 6,075/9,640; 0500-0540 6,145/9,735; 
1510-1550 9,545/9,640/11,795. A new QSL card 
is being issued. 

Greece: Radio Athens (Mourozi Street 16, Athens) 
may be heard on 9,605 during its 1030-1300 trans- 
mission except for 1045-1100 when there is a special 
transcription broadcast for North America on this 
channel from Deutsche Welle. Although all pro- 
grammes from Athens are in Greek, the station (a 
rare catch) may be identified by its flute and bell 
interval signal. 

Holland: Radio Nederland Wereldomroep, P.O.B. 
222, Hilversum, how has six English transmissions 
(daily except Sundays). Details are 0730-0820 9,715/ 
11,730/11,790 and 19m.b.; 1430-1520 17,810/15,425/ 
6,020; 1900-1950 9,590/6,020 and 25m.b.; 2000- 
2050 19,25 and 31.m.b. and 6,020; 2100-2150 
9,590/6,085; 0130-0220 9,600 (Bonaire relay). Happy 
Station programmes on Sunday are 0600-0720 
11,730, 9,715; 0730-0850 9,525/11,970 and 19m.b.; 
1030-1150 9,710/5,980/6,020; 1430-1550 17,810/ 
15,425/6,020; 1800-1720 19 and 25m.b.; 1900- 
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2020 11,730'9,590/6,085; 2030-2150 6,020 and 
25, 3lm.b.; 2200-2320 15,220/9,715. 

Portugal: Radio Lisbon (Rua Sao Marcal IA, 
Lisbon) has the following new English transmissions 
0300-0345 5,975; 0730-0815 and 0815-0900 
7,130/9,645; 2015-2100 6,025/7,225. 

Switzerland: S.B.C. (3000 Berne 16) has completely 
new schedule. English to the U.K. is now at 1145 - 

The Amateur Bands - 
ANOTHER excellent month for the DX fans, 

especially on the h.f. bands. Twenty-one 
" megs " has opened with a real vengeance 

at times and the majority of logs received this 
month were for this band. 

Yours truly was operating in the "Jamboree on 
the Air" event using the call G3GJX/A from 
Leverstock Green. At 0700 hours 21Mc/s proved 
a hive of industry and no trouble was experienced 
in raising JA stations in Tokyo and Osaka. It 
must be confessed that this was with 400W p.e.p. 
of s.s.b. to a two -band cubical quad. 

My best on 20m from the home QTH was 
VK3ATN. Imagine my feelings when an s.w.l.'s 
report contained the same call -only the s.w.l. was 
using a t.r.f.! Brethren I am choked. 

If you hear 3A2DA then you are listening to a 
pirate. Geoff Haynes, the real 3A2DA, would 
like any reports on this call. Time, band, etc. 
Geoff's address is Sans Nom, Fir Tree Road, 
Leatherhead, Surrey. 

The L.F. Bands 
Eighty looks very promising for the winter 

months. James Brown (Llandaff), 19 set, a.t.u. 
dipole, reports hearing some 20 W stations and 23 
VE's, including VEOMS//MM (Baffin Is.). Others 
heard include K2GO, UA2KAN, ZB2A0, 
ZD8HL, 4X4AS, 7X2AH. Peter Hickey (Pinner), 
t.r.f. hooked K2KPM, K8HIR, TI210 (Costa 
Rica), VE11E, W-2ZP0, 3WJO. 3WPG, 4BW, 
YV5BMR ZL2BCG. ZL4LM, all around 0600 
hours G.M.T. A4238, QTH unknown: RX107+ 
PR30, 132ft long wire running SE/NW, DL, EA, 
HA5, HB9, HV1 (Vatican City), LX1. LZ, OH, 
OK, ON, SM, VE, VO. W4/P, YU. YV, 4U1, all 
on sideband. D. M. Howarth (Bolton), PCR3, 
20ft vertical on 7Mc/s, DJ, LA5, OK, ON, PAO, 
plus two nice ones. SVICC, VK5VA. 

14Mc/s and Higher 
Dennis Goh using a transistor receiver with the 

P.W. add on b.f.o. raised DU, JA, KA, KG6. VK, 
VS6, VS9, XW8, 9M6. Not DX to him because 
Dennis is in Singapore. Chris Freeman (Nuthall), 
HE80+PR30, a.t.u. ground plane, CN8, FM7 
(Martinique), FP8 (St. Pierre and Miquelon), KG4, 
LA2/MM, OD5, UI8, VK3, VK4, VP7; YS1, ZD8, 
4X4, 5Z4. Dave Hidmore (Belper). HE40, dipole, 
CN8, CR4. CR6, EP2, FG7, H18. HK, 10, 
K7/V02, KZ5, LU, OD, PY-1. 2. 5, 7, SVO, TG9 
(Guatemala), VP6. VP9, XE, YV3. ZB. All these 
logs are for 20 and the last 14Mc/s report comes 
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1315 on 9,665/11,865. Full details of the other 
English transmissions will be given next month. 

Thanks this month go to John Sawyers (Ilford), 
J. W. Smith (Anstruther), Roy Patrick (Derby), 
Brian Burling (Rotherham), R. J. S. Gilchrist 
(Bristol), Radio New York Worldwide, S.B.C., and 
the International Short Wave Club. 

by David Gibson G3JDG 

from Bernard Hughes (Worcester), 840C+Codar 
preselector, dipole, KL7, KX6 (Marshall Is.), MP4 
SVO, 1A9, VP9, VK -2, 3, 4, YV, ZL. Stephen 
Beal (Muswell Hill). P.W., May, 1964, t.r.f. 66ft 
long wire, 21Mc/s, AP3 (Pakistan), OD, SV, UB, 
VE, VP2 (St. Vincent), K1, W-1, 2, 3, ZB2, 4X4. 
S. Barnes (Newthorpe), PCR2, 30ft long wire, W -I, 
2, 3, 4, 8. 9. K-2, 4, WA, WB, 4X4. A. Smith 
(Highbury Barn), HE30, Joystick, G3, K1 OD5, 
tJA3. VE3, W-1, 3, 8, 9, 0, 6W8 (Senegal). 

28Mc/s 

Paul Baker (Pontypool), HE30, 45ft long wire 
plus 14ft whip, CR6CZ, CR7FR, DJ, DL, 
GWSXN, I1, K2, LUIDAB, SM, SVIDB, 
W2AZD, ZSIBV, 9G1DM, 9J2DL. R. Iball 
(Worksop), SX28+PR30, 80ft long wire end fed 
with 35ft coaxial, CR7FR, CR7IZ, ZSIBV, 
Z.S2CB, ZS2ND, ZS6MM. Christopher Clarke 
(Farnham), 10 -valve s/het. 33ft wire around 
picture rail, CR7, CTI, DJ, DL. EA, ET3, G's, 11 
LU, ODS, 0E, OH, SV1, UQ2, VK2NN, WI, 
YV5, ZC4, ZSI, 5AI, 7X2, 9J2, all a.m. or s.s.b. 

In General 

Listen to the low end of 160 for WI BB/1. On 
20m phone KW6 (Wake Is.), KM6 (Midway Is.), 
KJ6 (Johnson Is.), KR6 (Okinawa), all very active. 
KIZBR/MM is the U.S.S. Calcaterra cruising 
around the Antarctic, whilst a VK9 is reported 
operating from Papua Territory. 

One piece of news perhaps not generally known 
is the RSGB news bulletin broadcast on Sunday 
mornings. The London area has a transmission 
on 3.6Mc/s at 0930 hours. 

The Severn area at 1000, Belfast 1015, North 
Midla^ßís 1030. North West England 1100. South 
West Scotland 1130, North East Scotland 1200. All 
these on 3.6Mc/s. 

For the two metre enthusiasts the news is also 
broadcast on Sunday mornings as follows:- 
145.1Mc/s 0930 beaming North from London. 
145.1Mc/s beaming West from London. 145.8Mc/s 
1015 beaming South from Belfast. 145.3Mc/s 1030 
beaming North West from Sutton Coldfield. 
145.3Mc/s 1100 beaming South West from Sutton 
Coldfield. 145.5Mc/s 1130 beaming North from 
Leeds. 145.5Mc/s 1200 beaming East from Leeds. 

That's it for this year. Thanks to all who sent 
in logs. Please keep them coming. Best 73, Mri 
Christmas es cuagn next year. 

www.americanradiohistory.com

www.americanradiohistory.com


January. 1966 

Sheet 
Paxolin 
Ideal for tran- 
sistor projects 
Special offer 
12 panela 5 x 8 in. 5/-. - Bargain of the Year - 
A complete kit 
of parts to build 
6 transistor 
2 wave 
superhet 
receiver 
at only 
39/6. 
Post 
and 
Ins. 3/6. 

"-CORONET" Mk. IV 
It fully covers the medium waveband and 
that part of the long waveband to bring in 
B.B.C. Light. The circuit includes a highly 
efficient slab aerial and 21fn. P.M. speaker. 
Overall size approximately 4f x 29 a 11in. 
Supplied complete with carrying case and 
instructions. 

MAINS POWER PACK 
Designed to operate transistor sets and 
amplifiers. Adjustable output 6v-9 to 12 

volta for up to 500mA (cites 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 mid condensers, zener diode and 
instructions. Real strip at only 14/6 plus 
3/- post. 

INFRA RED 
HEATER 
Make up one of these latest type heaters, 
ideal for bathroom, kitchen, bedroom, etc. 
They are simple to make from our easy to 
follow instructions-use silica enclosed ele- 
ments designed for the correct infra -red 
wavelength (3 microns). Price for 750 watt 
element and metal casing as illustrated, 1916 
plus 2/6 post and insurance. Pull switch 
3/- extra. 

This Month's new Bargains 
Note A complete list of our bargains is being 
prepared it will be over 100 Pages. H you 
would like a copy please send 2/6, also if you 
would like advance news of each month's 
bargains please send S.A.E. to -each as by 
first of the month. 
Tubular Hester New & unused by G.E.C.- 
60 watt p_' foot loading-ideal in borne, 
office or stn. --curtains, papers etc. can drop 
ou them witnott catching lire-connect these 
for oli peak rates and a warehouse may be 
kept damp free for the min. cost and trouble 
-supplied complete with fixing brackets- 
all lengths from Oft to 12ft-only 219 per toot 
(less than halt price) carriage extra at cost. 

Beethoven Coil Pack. Covers medium wave 
and two shorts (regret exact coverage not 
known) uses 6 coils 6 trimmers and 4 pole 
wave change switch and it Is aligned ready 
for use. 7/6 plus 2/6 post. 

Wall Mounting Thermostat. By Satchwell 
intended for use to control tubular or any 
type of space heaters indoors or in a green- 
house-Adjustable over 40/90. Of complete 
with mounting screws 29/6 plus post 219 

(normal price is at least twice this). 

Morganite Sealed Pots. Another batch of 
these has arrived and we can now offer 
quite a range namely; 5K, 50K, 100K, 250K, 

wog, 1 meg, 2 meg, all at 6/- Per dozen Per 
value, plus 29 post on first dozen, then 10 - 

per dozen. Less than one dozen price is 
9d each even this is only about 1/10 of the 
catalogue price and this is undoubtedly 
one of the best pots available. 
Tuning Condensers. 2 gang .0005 mid air 
paced standard size with good length spindle 

30/- doz. or 3/9 each post 2/9 up to six, 3/6 
per dozen. 
Tuning Condenser. Bakelite type, .0005 mid 
for tuning or reaction t inch spindle 25/ - 
per doz. or 3/- each, post 2/9 per doz. 

PRACTICAL WIRELESS 

CIRCLE -LITE 
Brings sunshine into your 
home. 150 watts of light 
but uses only 40 watts. 
Beautiful fittings with 
glass, not plastic centre, 
fluorescent tube and 
choke control. Made by 
Philips Will give a 
lifetime of service. 
Regular prim 24.15.0. 

Special Bargain Price 65/- plus 8/6 carriage and insurance. 
Please state colour of glass centre white, pink, blue, red, black, yellow 
or cream. Also whether plug into lamp holder or ceiling, mounting 
model 80 watt model 99/6. 

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 are unused and believed to be in good working order, but sold 
without a guarantee. Price 22.17.6 plus 101- carriage and insurance. 
Handbook 2/6. 

750 mW TRANSISTOR AMPLIFIER 

Where postage is not definitely stated as an 
extra then orders over 23 are poet free. 
Below 23 add 2/9. 

4 transistors including two 
in push-pull Input for crystal 
or magnetic microphone or 
pick-up-feed back loops- 
sensitivity 5 m/v. 

Price 19/6 
Post and insurance 2/6. 
35 ohm Speaker 12/8 extra 

THIS MONTH'S SNIP 

CAPSTAN DRIVEN 
Tape Recorder 

Although some well made 
spool driven machines give 
remarkably good results 
there is no doubt that 
to achieve anything like 

perfection and to have 
versatility a Capstan Driven 
Tape is essential. Now at last 
we can offer you a Capstan 
Driven, completely portable, 
battery operated instrument at 

a remarkably low price. So low in fact that you can easily afford to 
have a second machine for use in your car, office, home etc. or to give 
to reps or relations to exchange tapes. 
SPECIFICATION :-200/7000 C.P.S.-400 MW 'output-double 
track -twin speed (3} and 7j) fast rewind ilme-ï spool gives one 
hour playing wth standard tape weight 7 lbs. Size 8 x 11 x 71. 

Complete with batterie, microphone-tape spool and instruction 
manual. Nothing to go wrong if you use a good tape and keep 
heads clean. Demonstration gladly given at our Croydon shop. 
Special Snip Price This Month. 911.11.0. Post & Insurance 6/6. 

-AUTOCHANGER BARGAIN 
Garrard Auto Record 

Player Model A.T.5 

This Is undoubtedly the 
finest Auto changer made 
in fact its large, heavy 
non-magnetic, die cast 
turntable. and bias com- 
pensated constant pressure 
stylus, together with to 

laboratory series motor with 
balanced rotor, make it almost 
a. transcription unit. Other 

special A.T.5 feature 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 96.15.0 plus 6/6 

carriage and insurance. 

765 

Speaker Bargain 
12ín. 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 29/6 + 3/6 post and insurance. 

SPOT OR FOG 
LAMP 
Made by Lucas, Flat o pencil 
beam, 36 watt. Suitable for car, 
boat, caravan, etc. Complete 
with 6 or 12v bulb, flex, cables 
and fixing bolt. Remarkable 
bargain. Price 12/8+p. & p. 3/6 

SELF 
ENERGISED 
TELEPHONES 
These require no bat- 

e riet: in fact they 
have only to con- nectedbe by a pair of 
wires. dhey can thus 
be fitted into existing 
bell circuits. Results 
are extremely good 
and maintenance 
costs are nothing, 
Handsets only 161 - 

each. Post etc. 2/6. Two, post tree, 

THERMOSTATS 
Type `A' 15 amp for controlling room heaters, 
greenhouse, airing cupboard. Has spindle for 
pointer knob quickly adjustable from 30°- 
80°F. 9/6 pus 1/- post. Suitable box for wall 
mounting, 5/-. P. it P. 1/-. 
Type 'B' 15 amp. This is a 171n. long rod 

type made by the famous Sunvic 
Co. Spindle adjusts this from 50- 
550°F. Interval screw alters the 

setting so this could be adjustable 
over 30° to 1,080°F. Suitable for 
controlling furnace, oven, kiln. 

immersion heater or to make flamestat or 
fire alarm. 8/8 plus 2/9 post and insurance 
Type 'C" 6 a small porcelain thermostat as 
fitted to electric blankets, etc. 18 amp. 
setting adjustable by screw through side. 8/6. 
P. Si P. 6d. 

Type "D" We call this the Ice -stet as it cuts 
in and out at around freezing point, 2/3 amps. 
Has many uses, one of which would be to 
keep the loft pipes from freezing if a length 
of our blanket wire (16 yds. 10/-) is wound 
round the pipes. 7/6. P. & P. 111. 
Type ":" This is a standard refrigerator 
thermostat. Spied lead.i ustments cover normal 
refrigerator temperature, 7/6, plus If- Poet 

9 -Way push-button switch 
Each way having two single pole change over 
and cue shorting switch, good length push 

ods 30/- per doz. 3/6 each, post 2/9 per doz. 

Waterproof Heater Wir 
iiyds. length 70 watts, self regulating 

mperature control. 10f-, Post free. 

-Three Unusual Items- 
OZONE OUTFIT-for removing smells 
and generally improving any oppressive 
atmosphere. Eit consists of Philips 
Ozone Lamp and mains unit, only needs 
box. 19/9 plus 3/0 postage and insurance. 
BLACK LIGHT UNIT. 40 watt intensity, 
comprises lamp, lamp bolder and 40 
watt choke. Only 19/6 plus 6/6 care. 
& in. 
TIMER KIT. special offer of all com- 
ponents except metal box to make 
mains operated interval timer for 
photography etc. 12/6 plus post 218. 

ELECTRONICS (CROYDON) LTD 
Callers to: 266 LONDON ROAD, WEST CROYDON, SURREY 

Post orders to: Dept. P.w. 4 Springfield Road, Eastbourne, Sussex 
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Make Voìir746///g. 

PAY 
UNLIMITED OPPORTUNITIES exist today for "getting 
on" . . bar only for the fully trained man. Let ICS's 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 can 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 course now... 
ADVERTISING & ART 
COpywriting Cartooning 
Layout and Typography 
Commercial Illustrating 
Oil A Water Colour 
BUILDING & CIVIL ENG'NG 
Architecture, Bricklaying 
Building Construction 
Builders' Draughtsman 
Builders' Quantities 
Interior Decoration 
Quantity Surveying 
Heating & Ventilation 
Carpentry & Joinery 
COMMERCE 
Book-keeping 
Accountancy A Coating 
Business Training 
Office Training 
Purchasing, Storekeeping 
Secretaryship 
Shorthand & Typing 
Computer Programming 
Small Business Owners 
DRAUGHTSMANSHIP 
Architectural, Mechanical 
Drawing Office Practice 
ELECTRONICS 
Computers 
Electronic Technicians 
Industrial Electronics 
FARMING 
Arable t Livestock 
Pig 6 Poultry Keeping 
Farm Management. & Accounts 
GENERAL EDUCATION 
G.C.E. subjects at Ordinary a 
Advanced Level 
Good English 
Foreign Languages 

HORTICULTURE 
Home hardening 
Park faNeuiug 
Market hardening; 
MANAGEMENT 
Business Management 
Hotel Management 
Industrial Management 
Office hlanagenient 
Personnel Management 
Public Relations (IPR) 
Transport Management 
Works Management 
Work study 
Foreman+hip 
MECHANICAL & MOTOR ENG'NG 
Engineering Maths. 
Diesel Engine. Welding 
industrial Instrumentalion ' 

Workshop Practice 
Refrigeration 
Motor Mechanics, -eta. 
POLICE 
Entrance Examination 
Police Promotion (Mine. Subj.) 
PHOTOGRAPHY 
Practical Photography 
RADIO, TV & ELECTRICAL 
Servicing Sr Engineering 
Radio Construction (with Kite) 
P.M.G. Certificates 
Telecnmmunicatfone 
Electricians' 
Flertriral Contractors' 
SELLING 
C:oi,ipanv Reps. 
Seins 1anagement 
Marketing 
WRITING FOR PROFIT 
Television Scriptw-riting 
short ',dory 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 Association of British Correspondence Colleges 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
(Dept. 1721 

Intertext House, Parkgate Rd., London, S.W.1I 
Send FREE book on 

Name 

Address 

Occupation 
1.66 

INTERNATIONAL : CORRESPONDENCE SCHOOLS:' 

January, 1966 

RETURN -OF -POST 
ON CASH OR C.O.D. ORDERS 

GARRARD GRAMOPHONE EQUIPMENT 
Credit Terms 

RECORD CHANGERS Caeh Price Deposit Monthly Total 
Payments Credit 

£1.19.8 12 al 15/5 211. 4.e 
21.13.6 12 of 13/5 89,14.8 

Model 50 (GCS Mono PU) 49.19.6 
Mode11000 (G(2S Mono PU) 48. 9.e 
Model 3000 (9TAHC Stereo/ 

Mono PU) ., 212.15,0 
AT80 (GCB Mono PU) £12.19.8 
A70 (Derain PU) .. . - 225.19.8 
LAB80 (Deram PU) £31.19,8 
SINGLE RECORD PLAYERS 
SP25 (t1C8 Mono PU) 212.15.0 22.12.0 12 ill 19/2 £14. 0.0 
SP25 (Derain PU) , 216.10.0 £3.10.0 12 of 24/8 218. 2.0 IMPORTANT -When ordering units with the Deceit Denim Pick -Up, please state whether stereo or Mono required. 

ARMSTRONG CHASSIS 
127M AMIF51 Tuner Ampli- 

fier £28.10.0 £5.10.0 12 el 39/4 £29. 2.0 524 FM Tuner £22.10.0 £4.10.0 12 of 83/9 424.15.0 MULLARD AMPLIFIER KITS 
We have foil stocks of all components for the Mollard 510, 3-3. Two and Three Valve PreAmplifiere, Tape Pre -Amplifier, Stereo PreAmplifier, 
Seven Watt and Three Valve Stereo Amplifiers all as described In the Mallard Manual for Audio t'irenit.s. SEe tau supply this publication for 
9/8, pn+t free. 

PARMEKO TRANSFORMERS 
Nie stock Parmeko Transformers for the popular Mollard Valve Amplifier 'ircuits. All the transformers are fully shrouded and fitted with tag panel.. Exactly as specified by Mollard. 
MAINS 
510, P2630 (100mA H.T.y 

P2044 (120mÁ H.T.) 
3-3, P2631 
Seven watt Stereo, P2931 
Three Valve Stereo, P2930 
OUTPUT 
510, P2029 (pentode 6,000 and 8,000 load) 

P2042 (UL, 43% tapa, 8k load) 
P2643 (UL. 20% taps. 6k load) 

3-3, P2641 
Seven Watt Stereo, P2932 
Three Valve Stereo, P2928 (not shrouded) 

ILLUSTRATED LISTS 
Illustrated price lists are available free on Loudspeakers, Gramophone 
li,luipmeut, Martin Audio Kits and Test Equipment. Please send 4d. stamp 
be postage. 

MARTIN AUDIO KITS 
Complete transistorised Hi-Fi 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 8 (Power Unit) and smart plastie Escutcheon. AB unite ate assembled 
and tested and the constructor has only to link the various units together. 
Full instructions enrolled. Cash Price £15.8.0. Credit terms. Depoelt 
£3.2.0 and 12 monthly payments of 21.3.0. Total Credit Price 216.19.0. 
Stereo and other Stono Unita available. Full list free on request. 

MARTIN FM TUNER KIT 
Transistorised F04 Tuner Kit for use with the above Martin Audio Kit and 
most other Amplifiers. Supplied ready assembled ln unit form and tested. 
The constructor has only to link together and mount the units. Full 
instructions supplied. Cash Price 212,17.8. Credit terura. Deposit 22.11.8 
and 1.2 monthly payments of 19/4. Total Credit Price £14.8.8. 

LOUDSPEAKERS 

GOODMANS Axiom 201 
12in. 15 watts... , 211. 8,9 42. 5.9 12 of 17/4 212,13.9 

GOODMANS Axiom 10 
101x. lu watts.. 26.12.4 21.12.4 6 of 20/- 27.12.4 

GOODMANS Axiette 8 
Sin. 0 watts. £5.10.11 21. 7.11 8 Ot 17/2 £8.10.11 

WBHF1012, l01n. 10 watts £5. 1.3 WBHI'iolri £8. 1.9 £2. 1.9 8 of 23/4 £9. 1.9 WRHF10l651alee 210. 7.6 22. 0.6 12 of 16/-211.12.6 
. 

LATEST TEST METERS 
All the latest models from current production. Illustrated list available. 

Credit terms 
12 monthly Total 

Cash Price Deposit payments Credit 
AVO 8, Mk. 3 .. 224. 0.0 £4.18,0 91.16.0 826. 8.0 
AVO Multiminor Mk.4 -. 29.10.0 21.18.0 14. 9 210.15.0 
Taylor Model 88B ., 224.10.0 24.18.0 21.18.10 227. 0.0 
Taylor Model 127A .. 210.10.0 22. 3.0 18. 0 811.15.0 
TICK Model 500 .. 28,19.8 21.18.6 14. 0 210. 4.8 
All Cash and COD orders are dealt with on day of receipt. Credit orders are 
subject to only the minimum of delay. 

22.12.0 
22.12.8 
25. 3.6 
£6.19.8 

12 ot 19/- 214. 0.0 
12 of 19/5 214. 5.6 
12 of 39/- 228.11.8 
12 of 47/9 235. 2.8 

63/-, Poet 4/- 
88/3, Post 4/6 
40/9, Post 3/6 
85/9, Poet 41- 
47/8, Poet 3/e 

55/-, Poet 3/6 
52/3, Poet 3/8 
55/-, Poet 3/6 
34/-, Post 2/9 
47/8, Post 3/- 
18/8, Post 219 

Credit Terms 
Cash Price Deposit Monthly Total 

Payments Credit 

WATTS RADIO (order) LTD 
54 CHURCH STREET, 
WEYBRIDCE, SURREY 
Telephone: Weybridge 47556 

Please n,te: foetal business only from this addreae 
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/\'' AERIAL TUNERS 
FfgTU Q`` 

by R. F. Graham ¡ 

ATUNER is essential with some aerial 
systems and optional with others. It may 
offer some of the following benefits: 

Increased receiver signal strength. 
Proper loading of a transmitter. 
Reduced harmonic output. 
Transformation from an unbalanced (coaxial) 

circuit to balanced feeders. 
Multi -band working with an aerial otherwise 

unsuitable. 
Use of whips or very short wires. 
Increased signal strength and proper loading are 

often a matter of securing an impedance match 
between aerial or feeder and receiver or between 
transmitter and aerial or feeder. This is easily 
arranged for the impedances likely to be 
encountered. 

Reduction of harmonic output may be 
incidental with the use of the tuner for other 
purposes or may be sought to alleviate television 
interference. Transformation from unbalanced to 
balanced feeders is necessary when working a 
transmitter pi -output into balanced feeders-that 
is, open wire tuned or untuned lines and 30052, 

7552 and similar twin -lead feeders. The balanced 
system may also reduce TVI or BCI. The 
change from twin balanced feeders to coaxial 
feeder may also be needed for best working of a 
receiver not having twin or dipole aerial sockets. 

For multi -band working with the usual types of 
aerial a tuner is almost essential. It allows best 
results from a simple wire. 

As the tuner often matches impedances (Z) it is 

sometimes called a Z -match. In general any tuner 
can be made to perform satisfactorily with any 
aerial, receiver and transmitter if the inductance 
and capacity values are suitable. The construction 
and components can be varied enormously with 
no significant change in results. 

Fig. 1 shows the method adopted to investigate 
tuners used with various aerials and transmitters. 
The transmitters had pi -output (unbalanced 

Transmitter 

MkroanYneter 

an.ator 
Tutor' 

Line remote from aerial 

xrtr 
RF A.,meter 

CRP' 
a1 

Short apoler 

Fig. I: Equipment to test tuner and coupling efficiency. 

A 
coaxial) circuits of usual type. A standing wave 
bridge indicates what is happening between 
transmitter and tuner but is otherwise often 
relatively unimportant. The r.f. meter indicates 
aerial current. A useful field strength indicator 
is a pick-up aerial very remote from the 
transmitting aerial with diode rectifier and giving 
readings through a long, buried feeder, a 
microammeter being visible from the operating 
position. 

It was generally found that field strength was 
the same with any tuner provided it was correctly 
adjusted. Also that the standing wave ratio on a 
short coaxial line from the transmitter to the tuner 
might have no significance from the point of view 
of maximum radiated signal strength.. (This is 
expected because the transmitter pi -tank can 
handle high standing waves.) It was also noted 
that maximum field strength coincided with 
maximum aerial current through the r.f. meter 
provided nothing was done to change the feed 
point impedance. So tuning for maximum aerial 
current corresponds to tuning for maximum 
radiated signal strength. 

P1 output 

VC3 
optional 

(a) (b) 

Fig. 2: Operating directly from the transmitter. 

Single Wire Feed 

The end of the aerial or its downlead is the feed 
point with an end -fed aerial. In the simplest 
possible system the aerial is taken directly to the 
transmitter pi -tank (Fig. 2a). This allows correct 
loading of the p.a. only if the aerial presents an 
impedance within the pi -tank range. 
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TABLE 

Band Coil Capacitor Purpose 

160 40 turns. 20swg. 14in. dia. Link 11 turns. 300pF Fig. 7A, 7B. 

80 26 turns. l6swg. 
24ín. dia. 34in. long. 3 -turn link 

I50pF 
150+ 150pF 

Fig. 4, 5A 
Fig. 5B, 8 

40 7 turns each side centre tap of above 150 or 100pF 
150+ 150pF 

Fig. 4, 5, 6 
Fig. 5B, 8 

20/15 3 turns each side centre tap of above 100 or 50pF or 
100+ I OOpF 

Fig. 4, 5, 6 

10 . 7 turns. I4swg. I4in. dia. tin. long. 
Link I'or 2 turns 

50pF or 
100+ 100pF 

Fig. 4, 5, 6 

80 28 turns. I4swg. 44in. dia. 4in. long - Base loading 10ft. 
Whip Fig. 7C 

80/40/ 
20/15/ 
IO 

26 turns. I8swg. 
24in. dia. 34in. long. 

' Clip tap any turn. 

150pF 
optional. 

Fig. 2B 

80/40/ 
20/15 

30 turns. 26swg enam. 
side by side. }In. dia. 
Tapped at 3, 5, 7, 12 and 20 turns. 

ISOpF 
Receiver only 
Fig. 4, 5, 711 

80/40/ 
20/15/ 
10 

30 turns. 14 swg. 
24in. dia. Clip tap any turn 

Optional in parallel, 
150pF for 80, 50pF 
for 40/10 

Whip or short wire. 
Fig. 5A, 7C 

80'40 30 turns. I4swg. 41n. dia. 54in. long. 
Tapped 7 turns each side centre 

200+200pF or 
I00pF 

Fig. 5, 6 

20; 15 14 turns. I4swg. tin: dia. Sin. long. 
Tapped 4 turns each side centre 

- 100+ 100pF or 50pF Fig. 5, 6 

If the aerial is resonant at the working 
frequency the impedance is resistive because 
current and voltage are in phase. The impedance 
Z= V / I (voltage divided by current). Fig. 3 
shows the distribution of current and voltage on 
a x/2 (half -wave) aerial. At each end current is 
small and voltage high. At the centre current is 
large and voltage small. Therefore the end 
impedance is high and the centre impedance is 
low. Typically the end impedance may be some 
thousands of ohms while the centre impedance is 
about 70(2. If the aerial is a 42 -wave fed at X, the 
feed impedance into which the pi -tank must 
operate is high. If the aerial is 42 and the feed 
point is Y, then the impedance is low. At interme- 

Fig. 3: Distribution of current and voltage on an aerial. 

diate lengths such as Z the impedance has some 
intermediate value. 

When the aerial is not resonant at the working 
frequency its feed point has capacitive or inductive 
reactance. If the reactance and impedance values 
fall within the range of the pi -tank, then the trans- 
mitter can be loaded directly into the aerial, 
Fig. 2a. 

The usual pi -output circuit can be adjusted to 
work into impedances from about 50 to 300 or 
500(1, actual limits depending on component 
values. Therefore a transmitter will quite often 
work into a random length of wire. If the impe- 
dance falls outside the range of the pi -tank, the 
transmitter cannot be loaded correctly, and if the 
feed impedance is high the voltage across VC2 is 
large, and it may spark over, especially on modu- 
lation peaks. 

If difficulty arises with .a given length, the 
addition of a loading coil Fig. 2b may cure this. 
Tappings allow the feed point impedance to be 
adjusted until the pi -tank can operate into it 
successfully. The variable capacitor VC3 (addi- 
tional to aerial capacity) is optional. It allows fine 
adjustment with few tappings, coil and- capacitor 
forming an L network. 

The use of this type of tuner will allow any 
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ordinary pi -tank to work into any aerial length 
from a few feet up to long wires which are many 
multiples of a 42. It is thus quite a convenient 
circuit to employ. 

Parallel Tuned Circuits 
An end -fed aerial or single wire feeder can be 

worked from a parallel tuned circuit (Fig. 4). LI 
is a coupling link, usually two or three turns, 
connected by coaxial feeder to the pi -tank. L2 is 

tuned to the working frequency by VC1. Point X 
or point Y is earthed. The aerial tapping is near 
earth on L2 for low impedances and far from 
earth (near the coil top) for high impedances. 
Almost any impedance can be fed, the tapping 
being moved from the earthed point a turn or so 
at a time until correct loading is obtained. 

Fig. 4s Parallel tuner for end -fed aerials. 

Fig. 4 has the advantage that LI is grounded to 
the transmitter chassis and the p.a. h.t. can never 
reach the aerial, even if the anode blocking 
capacitor failed. L2 tuned by VC1 gives some 
suppression of harmonics. 

The use of -a tapped coil, LI in Fig. 5a, gives 
similar, results. With medium and high power the 
voltage across VC1 will be very high. Fig. 513 has 
the advantage that the voltage across sections of 
the two -gang capacitor VC2a and VC2b is halved. 
Point X may be earthed instead of the coil centre 
tap. If X in Fig. 4 or Fig. 5b is earthed the link 
is wound on the centre of the main coil. 

With receivers the same circuit can be used. 
Adjustment is then for maximum signal strength. 
Where the aerial impedance was a bad match for 
the receiver input impedance at some frequency 
the tuner may -increase signal strength some S 
points at this frequency. - 

Single wire feeders include the end of Marconi 

Tx 

Fig. Sr Alternative systems of coupling and tuning. 

WIRELESS 769 

(X/4) and end -fed Hertz (A/2) aerials and the 
downlead of systems such as the Windom. All 
random length end -fed aerials also terminate in a 
single feed point. 

Coaxial to Balanced Feeder 

Most transmitters have a coaxial output socket. 
This can be transformed to balanced feeder by 
using a tuner as in Fig. 6. L1 and L2 can be the 
same as in Fig. 4 or 5. If the single capacitor VC1 
in Fig. 4 is used it should be operated through an 
insulated extension. The two -gang capacitor 
(Fig. 6) helps to maintain balance. 

The twin feeder may be 751! flat twin, 30012 flat 
twin or an open wire line. The coil centre tap Y 
may be earthed or the capacitor at X. The feeder 
taps are near Y for low impedance and farther 
from Y for high impedance. With an open wire 
tuned line having high impedance the feeders may 
be connected to the ends of the coil. 

A A/2 centre -fed dipole can be used in this way 
with a balanced twin feeder instead of having a 

coaxial feeder from the pi -tank. Harmonic output 
is reduced and the balanced system may help 
avoid TVI. 

Series Tuning 

Low -impedance feed points can be handled by 
tappings near the earthed point of a parallel tuned 
coil. For very low impedances the tapping 
becomes critical and may be awkward. So series 
tuning is then often employed. 

This is quite popular with a X/4 Marconi and 
similar short aerials. The capacitor VC! in Fig. 7a 
is in series with the coil L2. Ll is a coupling link 
from the transmitter. Using a tap on L2 b gives 
similar results. The aerial is series tuned against 
ground and a good earth is required for best 
results. 

It will be seen that the circuits in Figs. 4 -and 5 

can be used for series tuning by placing the 
capacitor in series with the main coil. Series 
tuning is often employed on 160m where it is 

impracticable to erect a A/2. Whips and short 
aerials can be fed by this means. The capacitor 
may sometimes be omitted, Fig. 7c. The 
tapping positions are then more critical as there 
is no other means of adjustment. 

When a Zepp or tuned doublet is used and has 
a low impedance feed point, series tuning is often 
used (Fig. 8a). The centre tap Y may be earthed. 
One capacitor is sometimes omitted. Occasionally 

the coil is divided by cutting the 
centre turn and a single capacitor 
is placed here, Fig. 8 (B). This 
maintains the balanced system 
with a single capacitor. A coaxial 
line can also be fed by series 
tuning (C, Fig. 8). 

Other Circuits 
Most tuners are derived from 

the circuits given. The coil may 
have tappings for multi -band 
operation. Tests made with an 
efficient 80m coil, tapped for 15 

and 20m, showed no measurable 
(b) 
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Tuned doublet, zepp, etc 

Fig. 6: Coupling to twin feeders. 

loss in signal strength compared with a coil wound 
for 15 and 20m only. 

In any of the circuits a capacitor is sometimes 
included in series with the link so that the 
reactance of this may be tuned out. 

Various particular circuits are seen and aim to 
avoid band switching or secure some other 
advantage. One is shown in Fig. 9a. VC1 
and VC2 allow series tuning of L2, VC3 being set 
at minimum. If parallel tuning is required VC3 
is used. Another circuit is that at 13. VC3 and 
VC4 are in series across L3, L4 being high 
impedance at this frequency. When the frequency 
is that covered by L4, VC4 is effectively in parallel 
with VC3, the few turns of L3 having little effect. 
The aim is to cover two or more bands without 
switching. In general the circuits shown earlier 
give at least equivalent results. 

(b) 

Fig. 7 above): Series tuning for Marconi aerials. 
Fig. 8 (below): Circuits using series tuning. 

Open wire feeder to 
zepp or doublet 

(a) 

Open wire feeder to 
zepp or doublet 

Link 

(b) 

Coaxial or low 
Impedance twin 

lead -feeder 

Link 

(c) 

__J I 

January, 1966 

Practical Construction 

For receiving only, receiver -type coils and 
variable capacitors may be used. A 100pF or 
200pF air -spaced variable capacitor and coil 
having about 30 turns of 22 s.w.g. wire will allow 
coverage of 15 to 80m bands in most cases. It is 
necessary either to use bare wire with spaced turns 
or to provide tappings so that clips can be 
attached at several points. Using the circuit in 
Fig. 5a one clip may be used for aerial, one for 
receiver and one to short turns on LI to allow the 
required band to be reached by VCI. Other 
circuits may be used in the same way. 

For transmitting with other than low power the 
coil must be of generous size, wound with stout 
wire. Many surplus self-supporting and similar 
coils are satisfactory. An Eddystone ceramic 2+ x 
5in. former is obtainable which takes up to 26 
turns of 12 s.w.g. wire and is suitable for 10-80m 
with power up to 150W. For 160m more turns 
will be required, but power is low, so a solenoid 
of cotton or enamel covered wire is often used. 

With series tuning receiver -type variable 
capacitors may be used as voltages are low here. 
These capacitors spark over with other than low 
power in parallel tuned circuits, so components 
with spacing similar to that found in the 
transmitter pi -tank anode position are necessary. 
The capacity is often not too important as larger 
values to hand may be fitted. 

Some typical coils and capacitor values are 
given in the table. Any reasonable s.w.g. and coil 
size can be satisfactory, the number of turns being 
adjusted if necessary. Coils should be efficient- 

self-supporting or on low -loss 
formers and of large diameter 
and stout wire. 

The simplest method of 
construction is a flat base- 
board, carrying coil and vari- 
able capacitor. Clips on short 
leads will allow capacitors to be 
in series or parallel as wanted. 
An obvious development is to 
add a multi -way switch to give 
band selection. For Fig. 2b a 
single pole 12 -way switch is suit- 
able. Other circuits can use a 
two -pole, five -way switch for five 
bands, tappings being soldered to 
the coil. Components may be 
housed in any convenient 
cabinet. For coaxial input a 
coaxial socket allows the trans- 
mitter to be connected, using a 
short length of 7511 or similar 
cable equipped with plugs. 

Adjustments 

For receiving only, adjust- 
ments are directed towards 
securing the best signal strength. 
A tuning or signal strength meter 
should be fitted to the receiver if 
not present. Adjustments can be 
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Brand new individually 
checked and guaranteed 

VALVES 
AC/HL 4/8 DL96 el- EF85 4/8 
ACP4 8/- DL.810 8/- E186 6/6 
AC6PEN 5/- 13L819 15/- EF89 5/ - 
ALSO 5/- E801, 23/- EF91 2/9 
ARP3 3/- E88CC 121- EF92 2/ - 
ARM 2/6 E9OCC 10/- EF95 5/- 
ARP'24 3/8 E1148 2/6 EF183 8/- 
A RP34 4/- E1266 50/- EF184 8/- 
A R8 5/- E1415 30/- ERT1 300/- 
ARTP1 8/- E1524 12/8 E1.32 3/9 
ATP4 2/3 EA50 1/- EL34 10/- 
ATP7 518 E173 7/- EL36 6/- 
AU7 551- EABC80 519 EL38 1718 
116H 15/- EA91 3/8 EL41 7/- 
BD78 40/- EAF42 8/- EL42 8/- 
13L63 10/- EB34 1/6 ELIO 8/- 
B84 8/- EB91 3/- EL81 81- 
ß95 201- EBC23 8/- E93 8/8 
B984 37/8 EBC41 7/- EL84 51- 
B21394 
BT 25/- EBF80 5/. EL91 4/8 
BT35 251- EBF83 7/6 EL95 5/- 
BT45 150/- EBF89 8/9 EL360 201- 
BT83 35/- EC52 4/- EM80 e/- 
CC3L 2/- EC53 1218 EM81 718 
CL33 9/- EC70 4/- EM84 8/3 
CV71 3/- .EC90 2l- EN31 101- 
0V77 6/- EC91 3/- E8U74 80/- 
CV102 1/- ECC81 41- E817208 8/- 
CV103 4/- ECC82 6/- EY51 5/6 
CV4004 7/- ECC83 el- EY86 6/8 
CV4014. 7/- ECC84 5/8 EY91 3/- 
CV4015 5/- ECC85 8/8 EZ40 8/6 
CV4025 10/- ECC88 9/- E'/.41 6I8 
CV4046 40/- ECC91 4/- EZ80 5I8 
CV4049 6/- ECF82 71. E381 3/8 
^Y31 8/6 ECH42 8/- F/6057 5/- 
1)1 1/8 ECH81 5/- FI6061 51- 
D41 8/- E01183 7/6 F/6063 4/- 
D61 8/- ECL80 8/- FW4/5008/8 
D77 313 EC 2 7/ 4/80081 
DA30 12/6 ECL83 10/8 236G 9/8 
DAF98 8/- ECL86 10/- 01/370K 

1X25 91- DD41 4/- EF36 8/4 /- PY33 8/8 DET5 8/- EF37 7/- 050/20 5/- 
DET20 2/- EF40 8/- 0180/21815/- FY80 5/8 
DET25 15/- EF50 2/8 GM4 45/- FY81 618 

DF73 5/- EPOS 8/- GZ32 10/-. FY82 5/- 
DF91 3/- EF53 4/8 GZ34 10/- FY83 81- 

11F92 3/- EPOS 8I- H83 71- PY800 8/8 
DF96 8/- EF71 7/8 HK64 22/8 P21-35 9/- 
DK92 818 EF72 6/- 11L2K 2/8 PZ1-75 12/- 
DK96 8/8 EF73 5/- 111.238/- QP21 el- 
DL92 5/- EF74 4/- HL23DD 5/. 22E25 6/ 
DL93 6/- EF80 6/- 11L41 4/- QP230 
DL99 5/9 EF81 61- HVB2 el- Qß95/10 

DIANE OTHERS IN STOCK include Cathode R Ra 

MARCONI COMMUNICATION 
RECEIVERS CR. ISO. Frequency 
coverage 2-60 Mc/s in 5 bands.. Two Ifs 

1st 1,600 kc/s, 2nd 463 kc/s. Image signal 
protecting over 40 dB up co 30 Mc/s and 
20-40 dB from 30-60 Mc/s. Self -checking 
calibration (built-in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
indicator Bandpass from 100 c/s to IO kc/s 
bandspread. Metering and visual tuning 
in 5 stages. Acoustic filter associated with 
100 c/s. Bandpass 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 301- 
CR.IS0/2. 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, 
901-. 
H.R.O. SENIOR TABLE MODEL in 
excellent, fully checked and tested con- 
dition together with set of 8 general 
coverage coils and mains P.S.U. £28. 
Carriage and Packing 30f-. 
ORIGINAL MAINS POWER 
SUPPLY UNIT FOR H.R.O. RE- 
CEIVER, 260/115v. Brand New 65/-. 
P. & P. 5'-. 
VERY HIGH CLASS COMMUNI- 
CATION RECEIVER TYPE BRT 
402E. 150kc/s-385 kc/s., 510 kc/s -30 me/s. 
Fully tested £60. Carriage 301-. 

EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to I,000í1, 100(3 
to 200,000(1. With test leads, leather 
carrying case. Tested £4.19.6. P. & P. 3/6. 

K3A 801- 
KTBC 22/- 
KT.i2 8/- 
k( T330 8/- 
KT44 5/9 
KT63 41- 
KT®6 12/9 
KT67 15/- 
KY76 8/6 
KT68 20/- 
KTW61 4/6 
KTW63 2/- 
KTZ41 8/- 
KTZIi3 5/- 
M8100 91- 
M8142 121- 
M81+i1 71- 
M04 5/- 
MHLD610/- 
ML6 ß/- 
N78 15/- 
NE17 71- 
0B3 7/- 
0C3 5/- 
OD3 5/- 
OZ4A 6/- 
PCC84 5/- 
PCC85 7l- 
PCC89 10/- 
PCF80 818 
PCF82 8/6 
PCFÉ4 e/- 
PCL81 9/- 
PCLffi 71- 
PCL83 8/8 
PCL84 7/- 
PCL85 8/6 
PCL86 9/- 
PEN25 4/8 
PEN46 3/- 
PEN200A8/- 
PL36 7/8 
PL38 18/- 
PL81 71- 
PL82 5/. 
PL83 Of. 
PL84 816 
PM24A 5/. 
PT15 10/- 
PT25H 7/6 
PT2536 7/8 

Q8110/15 VX3256 41- 5B2543140/- 
10/- VX8122 5/- 5132551135/- 

Q51202 8/- VX8124 5/- S/14G Y 9/- 
QV0417 8/2 W21 5/- 514 7/- 
R3 81- W118 81- 5040 4/8 
1604/1250 W1I9 8/- 5V40 8/- 

60/- X66 7/6 5X40 8/8 
R1(7261- X113 8/- 0Y30 4/ - 
SLAP 15/- X145 8/- 5Y3GT á/- 
8L30 12/6 Y63 5/- 5Y3W0TB 

SF41 118 Y66 8/- 57.40 6/8 
8161 1/8 YF 1/. 5Z411T 8/- 
81'210 3/8 'L800Ú 20/- 6AB6 4/- 
8TV280/40 Z801Ú 10/- 6AC7 2/- 

12/8 1A3 8/. 6AG5 2/8 
SU2150A IA5GT 5/- 6A07 0/- 

10/- 11322 80/- 6AH6 10/- 
011012 10/- 1050T 8/- 6A.17 3/- 
T41 6/6 1D801 6/- 6ÁK5 5/- 
TDOX-20 1E70 7/8 6AK7 6/- 

70/- 1F2 8/. 6AL5 3/- 
TP22 5/- 10601 8/- 6AL5W 7/- 
TP25 15/- 1L4 218 GAMS 2/8 
TTll 5/- 1LA6 8/- BARB 4/- 
1115 851- 12,06 71- 6AQ5 7/- 
TTR31 45/- 11114 4l- 6AQ5W 9/- 
TZ0520 41- 1N21ß 4/- 6A56 4/- 
1Z20 16/- 1N43 4/- 6Á86W 9/- 
U61 -80/- 1N70 4/- 6A87G 20/- 
U12/4 8/- 1R4 5/. 0AT6 3/6 
1717 5/- 1R5 3/6 6AU6 7/- 
U18 6/- 194 5/- 6AX4 ß/- 
U25 11/- 185 4/6 6117 8/- 
U27 81- 1T4 2/- 6B80 2/8 
U52 4/6 2A3 5/- 6BA6 4/- 
UABC80 8/- 2A5 6/- 6BA7 5/- 
UBC41 e/- 22B26 8/- 68E6 4/3 
UBF80 5/6 2026 7/- 6BJ7 7/. 
UBF89 8/8 20264. 3/- 613127A 8/- 
UBL21 11/- 2C34 2/8 6BR7 9/- 
00085 6/8 2C43 12/6 6BW8 9/- 
17CH42 8/- 2045 22/8 604 el - 
U01181 81- 2C46 80/- 6C50 2/8 
UC92 8/- 2051 12/- 6C5GT 6/- 
UCL83 10/- 21)21 5/- 606 9/- 
UF41 7/. 3A4 4/- 6060 - 3/- 
UF89 6/- 3A/108A20/- 608G 8/- 
ÚL41 8/- 34./462 35/- 60116 418 
0184 5/6 34./167/11 6(21 80/- 
UÚ5 7/- 25/- 6C1.6 8/- 

-X4 14/- UU9 8/6 3B7 5/- 6D6 3/- 
ÚY21 7/6 3B24 5/- 6E5 6/- 
UY85 5/- 31)6 4/- 6150 5/3 
171120 4/- 3E29 50/- 61501 5/9 
V1507 5/- 3Q4 6/- 6160 4/- 
V1924 20/- 3Q50T 7/- 6F7 6/- 
VMP45 12/- 384 4/- 6F86 8/6 
VP23 8/- 3V4 5/9 6F12 4/6 
VP133 9/- 3X2 8/- 6113 5/. 
VR99 8/. 4027 85/- 6F14 5/- 
V R105/305/. 401 4/- 6F32 4/- 
116150/305/- 5A1730 5/- 6E33 3/- 

5/- VU33A 4/- 5A1740 5/- 606G 2/8 12AÚ7 5/- 78 6/- 
5/8 VÚ39 8/- 5B251M 25/- 611636 1/8 120X7 6/- 80 5/8 

Tubes and Special Valves. All U.K. orders below £1, P.* P. 1 -; over £1, 2/-; over £3, P. Jo P. tree. 
C.O.D. 2/6 extra Overseas Postage extra at cost. 

PANEL METERS (round) 
500mV 34" DC 
500mV 3#" DC 
500mA 2r DC 
500 microamp 3#" AC 
500 microamp' 2" DC 
0-500 microamp 24" DC 
25-0-25 mA 2}" DC 
150-0-1500 mA 3" DC 
0-500 mV 3#" DC 
0-15 V 2" AC 
0-50 V 2Q" DC 
0-150 V 2}" AC 
*Projection type. 

6J4WA 10/- 12AY7 10/- 81 9/- 
6,r3 81- 1213A6 51- 82 81- 
tlF50 2/- 128E6 7/- 84 8/- 
6J6 3/8 12B117 7/- 85A2 81- 
626W 8/- 12C8 3/-210VPT 
6J7G 5/- 1286 2/- 7 -pia 2/8 
6J7M 8/- 12J5GT 2/6 2201A 7/. 
6K601 5/6 123701 8/8 220TH 4/- 
6E70 2/- 12K7GT 2/- 225011 el - 
61(701 4/9 12K8M 10/- 307A 5/6 
61380 3/- 12Q7GT 3/3 3100 25/- 
61(801 8/3 128A7 7/- 350B 8/- 
688M 8/8 12007 4/- 357A 7/- 
6L50 81- 12807 8/- 368A 5/- 
6L6GA 7/8 12807 8/- 393A 15/- 
61,6M 11/- 128.17 5/- 446A 8/- 
61.70 4/- 129K7GT8/- 703A 80/- 
6L34 4/6 128NTGT 705A 10/- 
617020 5/9 6/9 7158 eel - 
6N7 81- 128117 5/- 717A 3/- 
6N7G 5/9 12Y4 2/- 724A 15/- 
6Q76 6/- 12L7 7/- 801 6/- 
687 5/6 151)2 8/- 803 2216 
69A7 7/- 19E2 15/- 807 81- 
68A7GT 8/8 1903 10/- 808 8/- 
681Z701 4/- 19136 9/- 811 17/8 
6807 7/- 1907 5/- 813 801- 
68C70T 5/- 19111 el- 815 35/- 
6ßFGT 518 19111 81- 829A 80/- 
6807 3/- 2014 18/- 829B 50/- 
6827 5/- 2186 91- 830B 4/- 
68270T 5/8 25L6GT 5/- 8324. 451- 
68J70 8/8 25Y5 8/- 832 15/- 
68E7 4/6 25Z40 8/8 833A £12 
681-701 5/8 25Z5 7/6 843 5/ - 
MN/ 8/8 252601 8/6 866A 14/- 
68Q7GT el- 25D7 8/- 884 10/- 
6887 2/- 30 5/- 954 4/8 
90401 9/6 30015 9/6 955 2/8 
6V60 5/- 3015 818 956 2/ - 
MGT 7/8 30FL1 10/6 967 5/- 
6V651 8/- 30119 15/- 958A 4/- 
BX4 8/8 30PL1 8/- 1612 51- 
6X50 51- 351601 1- 1616 3/- 
6Z5GT 5/3 35T 17/6 1319 5/- 
6Y6G 8/- 35W4 5/- 1625 61- 
6-30L3 10/- 35Z3 8/- 1626 8/- 
6Z4 5/- 357.40T 6/- 1629 9/8 
7B7 7I8 35Z6GT 6/- 2051 5/- 
7C5 10/- 37 4/- 40430 13/6 
706 7/- 38 4/- 4063 8/- 
707 6/- 41311, 4/- 73130 80/- 
7717 7/8 44A/160N 5704 9/- 
7Q7 7/- 80/- 5726 6/- 
7V7 5/- 21580 6/- 6060 5/- 
7Z4 4/8 501.601 8/- 6064 7/- 
802 2/8 53A 7/8 6065 8/- 
9D2 3/- 57 6/- 6080 22/- 
91)6 3/6 58 6/- 7193 1/9 
12A6 2/8 59 6/- 7475 2/- 
12A07 5/- 75 5/6 8013A 25/- 
12A118 11/- 76 5/- 8020 8/- 
12AT7 4/- 77 8/8 9001 3/- 

9002 4/6 
9003 8/- 

32/6 
35/- 
22/6 
22/6 
19/- 

22/6 
45/- 
29/- 
32/6 
17/6 
28/. 
24/- 

2 KW ULTRASONIC GENERATOR 
together with power supply unit for 
200-250v. AC. 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 manuals £65. 
Carriage paid U.K. 
VARIOMETER for No. 19 sec, 17/6, 
P. & P. 3f-. 
AR88D RECEIVERS. Fully recondition- 
ed, £55, rebuilt models £85. Carriage 
paid U.K. 

P.C. RADIO LTD 
170 GOLDHAWK ROAD, W.12. 

Shepherd's Bush 4946 

Open 9-5.30 p.m. Thursday 9-1 p.m. 

9004 2/6 
9006 2/8 
C.R. Tubes 
CV1594 

109.1) 551- 
E4504/B116 

28/- 
VCR97 281- 
VCR138 
VCR138A 

40/- 
VCR139A 

35/- 
VCR517 35/- 
VCR517B 

401- 
VCR517C 

40/- 
3BP1 801- 
3FP7 45/- 
3E01 40/- 
5101 30/- 
5FP7 12/6 
8813 44/ - 
Photo Tabes 
0516 12/6 
931A 55/- 
6097 850/ - 
Special 
Valves 
ACTS 28 
K301 £4 
KEN2A 

08.10.0 
1B24 25/- 
2322 22,10.0 
2254 23 
417A 80I - 
3.5/92/E 

237.10.0 
714AY £4 
725A 80/- 
726A 19/ - 

Transistors 
0016 20/- 
0022 28/- 
00.25 12/- 
0044 6/- 
0C45 5/- 
0071 4/6 
0072 6/- 
0081M 7/- 
0CÁ2 10/- 
00122 16/- 
00200 10/8 
%0141 10/- 
X0142 15/- 
%0155 20/- 
%0156 22/6 
2N502 47/- 
277247 9/8 
21)585 10/6 
21)1090 20/6 
21)1091 291. 

THERMAL PLUS MECHANICAL 
CIRCUIT BREAKER FOR A.C. & D.C. 
Current I amp. Protects against shorts 
(instantaneous cut-out at approximately 
8 amps) and against overloads: 1.8 amp 
30 seconds, 2.1 amp 15 seconds, 2-5 amp 
8 seconds. Delayed cut-off may be ad- 
justed to different currents and times. 
Separate pair of contacts to indicating 
device. Dimensions 3+ x I$ x lj; in. 
Price 12/6. P. & P. 2/6. 
SEMI -AUTOMATIC BATTERY 
CHARGER "Baby Esstron". Initial 
charging rate 3.5 amps DC automatically 
reducing to 1.5 or lower (depending on 
specific gravity of battery acid). As the bat- 
tery receives the charge indication lights 
indicate visually the high current or when 
incorrectly connected. Meter incorporat- 
ed. For 6 or 12v batteries. Mains voltage 
200/240v AC. Price £3 P. & P. 4/6. 
AR88D INSTRUCTION MANUALS, 
20/-. P. & P. 216. 
TELEPHONE HANDSET. Standard 
G.P.O. type, new 12/-. P. & P. 2f-. 
NEW DHR. HIGH -RESISTANCE 
HEADPHONES. 14f-. P. & P. 1/6. 

WIRELESS SET No. 52 (CANADIAN) 
Complete station consisting of Trans- 
mitter. Receiver, supply unit for 12 v. 
All contained in special carrier. I.75-16 
me/s in 3 bands. 813 as output valve. 
45-75 w. phone and MCW, 70-100 watt 
CW. M.O. or crystal. Receiver includes 
crystal calibrator. Tx can be exactly 
tuned to Rx frequency. Noise limiter. 
Sidetone. Loudspeaker on receiver with 
on/off switch. All brand new with acces- 
sories. Export. Price on application. 
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772 PRACTICAL WIRELESS 

BRAND NEW AM FM (V.H.F.) RADIO 
GRAM CHASSIS AT E13.13.0 (Carriage Paid) 

'hawsi, size 15 h ,i t n. high. New maurua,:tme. Dial 144 x 4in. in 2 
colours. predominantly ocean. 200-250v. A.. '. only. 
Pi,k-up. Ext. Speaker. Ae., li., and Dipole Sockets. Five pushbutton. - OFF, L.W. M.W., F.M., and cram. Aligned and tested. O.P. Tran.iormer. Tor control. 10110.1200 51.: 200-550 M.; 0S -9s Moor. Volves I :Z8O rect.; El'Ifsl, EFR9, EARtR0, Ls4, 0(3705, 3 -ohm .speaker required. 
9 z 61n. ELLIPTICAL SPEAKER 20/- to purchasers ui this chassis. 
TERMS: (Chassie) £8.10.0 down and 0 monthly payment. of £2.4,0. Cheap 
Room Dipole for V.H.F. 12/6. Feeder 6d. per yard. 
ALTERNATIVE DESIGN. Similar to above chaesie. With addition of 
Shortwave 6-17 Mc/e. Price 215.15.0 ,(csar. paid). TERMS: 68.10.0 down 
and 6 monthly payments of 22.4.0. Total A.P. price 616.14.0. Circuit diagram 2/8. Carriage to N. Ireland 20/- extra. 

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

Overall else 4' wide x 2' high x 2i'. Volume and tone control.. Mains lead. 
Screened lead input. With output transformer for S -ohm. For series 
connection te, Garrard and B.S.B. Antochaºgen and Players, having 90v. 
tapping. Valves 1JY85 and UCL82. 
Can also be supplied on fabric covered board with mains trandormer end 
6' x 4' speaker. Valves EZ80 and ECL82 at 55/-. (P. & P. 5/.). 
S -valve Gram. Amp. Board 14" x 79' (x 20' overall). ÚY85, G0085 and 
ÚL84 with Speaker 7' x 4'. Price 70/-. (P. & P. 6/-). 

BATTERY ELIMINATOR 
For 4 low consumption valves (96 range) 90v. 15mA and 1.4v. 125mA, 42/8. 
(4/- poet), 200.250v. A.C. Also for 250 mA, 1.4v. and 90v. 15 mA at same 
price. Two mite each 81' x 31' x 11'. 

TAPE RECORDER AMPLIFIER 
Fully built Front panel 129 x 31n. Chassis sise 109 z 5 x 41n. Velma 
EF86, ECC83 and 2EL84. Control (1) Mit. Vol. (2) Tuner/P.C. Vol. 
(8) Play back or monitor, (4) Tone, 2 jack sockets for Tuner/P.U. and 
Mloawitoh for aºperimpoea Separate power pack containing Irma and 
rectlper. For Collars atudlo deck only. Price 6814.0 (8/- P. k P.) 

SELF -POWERED V.H.F. TUNER CHASSIS 
Oevarmg 88.95 Mc/s. Dime. 8 x 6 x gin. 
high. Valves ECC85. BABOSO and 
2 -EPOS'. with metal cocufler. Malee 
trandormer. Fully wird and tented 
ONLY 0817.0 (cur. pa d). Room 
Mobs WO. Feeder Od. per yard. 

8 WATT PUSH-PULL O.P. AMPLIFIER 
E5.5.0 (6/- Carr.) 

200.240 A.C. mains. Base, treble 
and vol. controls. EZ80, E008.9 
and 2-EL84. Carts 12 x 81 x 
11913. With o.p. liana for 2-9 ohm 
speaker. Front panel (normally 
mewed to chassis) may be removed 
and need as flying panel. With 
Cream/Black control panal whole 
length of front chaele. 

4 -SPEED AUTOCHANGERS 
GARRARD AUTOSLEM 65.10.0 GARRARD AUTOSLIM STEREO £6.0.0 GARBARD A.T.6 £10.0.0 GARRARD A.T.O STEREO 210.10.0 
GARRARD 8000 £8.19.8 GARRARD 8000 STEREO 29.9.0 

Carr. Of- each 

SUPER 6 
LONG & MEDIUM WAVE 

TRANSISTOR RADIO 

January, 1966 

A qual'ly radio available as a kir or i,ialr baht. The sparkling perb,rn,anee 
and -uperl, tlnisb of lit. completed rue -ver give you value equivalent to a £12. 12. 0 commercial model. * All new part,. * 1; tran,istors and diode. * 350mW output. * superhet 
v venir. Ferrite rod aerial. * Weymouth Radio printed circuit board. * l 'omponent positions and re'erenre, (hinted on book of board. * Nicely styled wooden cabinet, I1. . 75 x :. in. * Vinyl covered in various colrus. * 0 X 4in. speaker giving good bass and treble response. * Full uotruilion booklet 2/-. free wit bit. * LP. frequency 470 ke/s. * Lining up service iì required.* All parts supplied .separately. Write for lier. S.A.E. 
please. * 9v-. battery required. VT9 or P.P.9 0/9 with kit). 

£4.0.0PLUS 
5/- POST COMPLETE KIT ONLY L L OR FULLY BUILT 66.17.6 Tar if, Core. Paid 

V.H.F. Pre -amplifier with high signal -noise ratio and gain of at least 3:i under average fringe area conditions. Metal container 39 x 3} x Ilia. high. with strap for eaves, loft or skirting lining. 9 volt battery operated, ruing transistor AF114. Covers all British and some Continental stations. 8s to 108 Mop. Order with confidence of improved reception. Price 32/0 131- P. t P.) 
TRANSISTORS 

Packet of 3 coded BF transistors (equivalent of 0044/0) 7/6 poet paid. Set of 6 transistors and diode with circuit diagram. Neatly packed in foam. lined box; useful for presentation. 15/- poet paid. 

4 TRANSISTOR 
MINIATURE PUSH- 
PULL AUDIO 
AMPLIFIER HIGH 
IMPEDANCE 

PRINTED CIRCUIT. 4in. z 2tin- z film over transformers. Output for 
8 -ohm speaker. Suitable for microphone, record player and intercom. 
9 volt battery required. Frequency range 100 cps. to 25 Kepa. Push-pull 
output clue B. Instruction sheet provided. Fully wired ready for use. 
Three types, 200mW 95/-; 500mW 41/-; 1.2W 57/6. (P. a P. 2/6 each). 

AMERICAN BRAND RECORDING TAPE 
FULLY GUARANTEED AT RECORD LOW PRICES 

MYLAR BASE 
7in. Stand. play, 1,200f. 
Tin. Long play, 1,800ft. 
gin. Double play, 1,2005. 
551n. Double play, 1,800f. 
71n. Double play, 2,400f. 
an. Triple play. 45010. (Plain white boxes) 
811n. Triple play, 800f4 (Plain white boxes) 
41n. Triple play, 9001. (Plain white boxa) 
Sin. Triple play, 1.8001t. (Plain white boxes) 
71n. Triple Play, 3.600f. (Unboxed) 
ACETATE BASE 
51n. Stand. play, 600ft. .. 8/- MESSAGE TAPES 
71n. Stand, play. 1.200fí U/- Sin. Bland. play, 150ft. .. 
Sin. Long play, 900ft 10/- Sin. Long play, 225ft. .... 
55 in. Long p ay, 1,200f. , 12/O Sin. Double play, Soot . .. 
71n. Long play, 1,800( 15/ - 

Pottage 1/- per reel (4 or mon poet tree) 

1216 
19/6 
151- 
28/6 
251- 
12/6 
14/- 
22/6 

78/- 

8/6 

4/11 7/4 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

C2 mine. from Station and Buses.) Aldershot 22240 
CLOSED WEDNESDAY AFTERNOON 

CATALOGUE 8d. 
Regret overseas order. cannot be executed 

TRANSISTOR 
SUBSTITUTION HANDBOOK 

New 8th Edition by SAMS. British, Ameri- 
can, slap, etc. 12/6. P. & P. 1/ -- 
Amateur Radio Call Book, new 1968 ed. by 
R,S.G.B. 6/-. P. & P. 8d. 
Servicing Electronic Organe by Pittman. 
30/-. P. & P. 1/3. 
Troubleshooting with Test Meters (VOM 
and VTVM) by Middleton, 21J-. P. & P. 1/-. 
Solid State Power Supplies and Conver- ters by Lytel. 20/-. P. & P. 1/-. 
101 Ways to use your Oscilloscope by 
Middleton. 21/-. P. & P. 1/-. 
Translator Electronic Organs for the 
Amateur by Douglas. 18/-. P. & P. 1/-. 
Where possible 24 hours Service guaranteed 

UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET, 

LONDON, W.C.2 
(adjoining Lisle Street) 

WHEATSTONE BRIDGE KIT Bet of 18 W.W. 9% 
Resistors and 18 switches. Measures 10 to 1.114O 
With circuit, haetruct(one, 07/6. 

PRECISION WIREWOUND RESISTORS 1 Watt. 
1 O to 5% 1% 81.; to 20K 4/8; 9% add 80. Your 
value wound to order. 

HIGH STABILITY RESISTORS 1% 4W, 2/- each. 
Full range 100 to 10M0, Phne many apecW mnld- 
meter values. 

NOUGHTS AND CROSSES MACHINE Mee switches 
end lamp, only, cannot be beaten Circuit, wiring 
diagram, Instructions, 8/8. 

BINARY ADDER/SUBTRALTER Another switch 
and lamp design to make a demonstration model, 
5/6. 
MULTIBETERS EPIOK, 10K0/V, 87/0 poet 2/.; 
EPSOK, 30K*/V, 105/- poet 2/6; EPSON, 30%G/V. 
145/- poet 2/6. Avo Multlminor 69.10.0 poet free. 

PLANET INSTRUMENT CO. 
25(W) Dominion Avenue, Leeds 7 

N.S. KITS 
No Soldering - No Drilling 

High performance Medium Wave Radio 
you an really build yourself. Unique 
kits that really work with add-on kits 
to increase power and range. 

Kit No. NS.IVM,47'C 
Postage & Packing, 313 

Full details sent on receipt of stamped 
addressed envelope. 
Circuit diagrams and details send 2/6. 
(deductible on order). 

G. A. TAYLOR LTD. 
21 HYDE ROAD, DENTON 

MANCHESTER 
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on a strong signal in the band, the tuner then being 
left alone. If tappings are marked or selected 
with a switch this allows easy resetting for a band 
in conjunction with a variable capacitor with 
numbered dial. 

The benefit secured from a tuner may he 

(a) 

WIRELESS 773 

he adjusted for maximum aerial current on the 
r.f. meter if fitted. If a field strength meter is 
available this naturally offers a means of 
tuning up. 

It will probably be found that the transmitter 
pi -tank can be operated into a wide range of 

impedances which may he avail- 
able by different adjustments 
of the tuner. All these may 
result in a similar radiated sig- 
nal, though some produce high 
standing waves on a coaxial line 
from transmitter to tuner. If this 
line is short losses are negligible 
and the transmitter pi -tank can 
return the reflected power as if 
operating directly into an aerial. 
On these grounds the presence of 
a low standing wave ratio in the 
position in Fig. 1 indicates 
power is flowing from the trans- 
mitter to the tuner and aerial; 
but a high standing wave ratio 
does not mean there is necessarily 
any measurable loss in radiated 
signal strength. 

The readings of the r.f. meter will depend on 
frequency, aerial and power and will thus change 
from one band to another or if modifications are 
made to the aerial -earth system. However, the 
meter is useful to check that usual output is 
obtained and because more current here corre- 
sponds to more power radiated provided frequency 
and aerial -earth system are unchanged. 

With average wire aerials the length in feet for 
a ,\/2 at any particular frequency is: 

Twin feeder 
to aerial 

Twin feeder to aerial 

(b) 

Fig. 9: Two multi -bond systems. 

considerable if bad mismatching otherwise exists. 
Numerous communications receivers have 7552 
coaxial input and, using a circuit like that in 
Fig. 4. can give a great increase in signal strength 
with a 4/2 end -fed aerial. When using the receiver 
with a Zepp or tuned doublet the tuner is 
practically essential for maximum results. 

With a transmitter several methods of adjust- 
ment are possible. One is to load the transmitter 
into a 7511 carbon resistor of sufficient power 
rating, then leave the transmitter tuning as nearly 
as possible untouched while setting the aerial 
tuner. Another method, useful with a receiver 
having 75f1 input, is to adjust the tuner for best 
receiver signal strength with some station heard in 
the band, then to load the transmitter into the 
tuner with its pi -output controls. The same tuner 
may be in use for both transmission and reception. 

Another method is to tune for minimum 
reflected power, using a standing wave indicator 
as in Fig. 1. Or the transmitter and tuner may 

STILL TIME TO SEND PRACTICAL 
WIRELESS FOR CHRISTMAS 

It's still not too late to send fellow radio enthusiasts a 

Year's Subscription to PRACTICAL WIRELESS for Christmas 
.. a gift that will renew your good wishes month after month 

throughout 1966, and brin them repeated help and pleasure. 
But hurry! You must send now to make sure that first copies 

arrive in time for Christmas. Simply send your friends' names 
and addresses, together with your own and remittance to 
cover each subscription to The Subscription Manager (G.2), 
PRACTICAL WIRELESS. Tower House, Southampton Street, 
London. W.C.2. An attractive Christmas Greeting Card will 
be sent in your name to announce each gift. 

RATES (INCLUDING POSTAGE) FOR ONE YEAR (12 

ISSUES): UK AND OVERSEAS LI 9s: USA $4.25. 

To make sure of your own copy why not place a regular 
order with your newsagent? 

468 
Mc/s. 

The length for a ,A/4 is: 
234 

Mc/s. 

It is thus easy to calculate the length needed 
for a 42 or A/4 aerial for any band. 

PRACTICAL WIRELESS BINDERS 

The Practical Wireless Easi-binder is designed to 

hold normally 12 issues, but it will accommodate 

two additional copies quite comfortably. 

A new version of the Easi-binder with a special 

pocket for storing blueprints and data sheets is now 

available. The price is I I/6d inclusive of postage. 

Order your binder from: Binding Department, 
George Newnes Ltd., Tower House, Southampton 

Street, London, W.C.2. 
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L 

Range 
(Si) 

Check 

e:0 
Balance 

A Transistorised L.C.R. Bridge - Part Two 
By Mike Fisher 

CONSTRUCTION of the basic bridge circuitry 
is quite straightforward but care should be 
taken to keep the connecting leads fairly short 

and a reasonably heavy gauge wire should be used. 
The inevitable resistance of the circuit wiring will 
necessitate the adjustment of the HI standard 
resistor on test. The 0.1µF standard capacitor will 
be difficult to obtain to a high standard of 
accuracy but this snag can be overcome by using 
a normal type of component and adjusting its 
value by wiring additional capacitors in parallel 
on test. The procedure for adjusting these two 

ve Sn a ---c 

components is as follows: 
ICI resistor. Build the complete bridge unit and 

calibrate the main balance control by its resistance 
against a suitable test instrument. If no test 
instrument is available the dial can be set up by 
placing 1% test resistors across the " X " terminals 
and adjusting the bridge to balance. The scale is 
then marked at the balance point with the 
appropriate value. This calibration is best carried 
out on the 0-1,00011 to 0-100kS1 ranges. When 
the dial calibration is complete connect a 1% or 
better resistor of value between 2 and 1011 across 

R11 1n 
R12 10(7 

R13 1006 
R14 1k[7 

R15 10417 

R16 1001,0 

R17 min 

Fig. 10: Circuit diagram of the complete unit 
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Fig. 16: Component layout of Veroboard circuit. 

the " X " terminals, set the range switch to the 
0-1012 range and set the dial to the point at which 
balance should be obtained. The value of the In 
standard resistor is then adjusted until a true 
balance is obtained at this point. 

O./µF standard capacitor. A close -tolerance 
test capacitor, preferably of either 0.05 or 0.005µF 
value, is connected across the " X " terminals and 
the instrument switched to the required range. The 
dial is set to the point at which balance should be 
obtained, as above, and the standard capacitor is 
then adjusted until a balance is obtained at this 
point. Calibration, etc., is now complete. 

The detector circuit. Component values and 
layout are not critical. 0071 transistors were 
used for the simple reason that they were at hand 
but it will probably be found that 0070, etc., 
types will work quite well in the circuit. 

The oscillator circuit. Considerable variation of 
component values and working voltages is 
permissible with this circuit: it will continue to 
function at voltages of less than 1.5V. 

The ratio of the transformer seems to be of 
little real importance. 3:1 ratio was used on the 
test circuit but it was found that a far too power- 
ful feedback signal resulted and the 470kí2 
resistor to the base of the transistor had to be 
introduced to stop squegging which resulted. The 

value of this resistor should be adjusted as follows 
to suit the particular transformer used (it will 
probably be found that the circuit will still work 
even if a transformer with a ratio of 40:1 is 
used). 

Wire up the circuit, leaving the 470kf2 resistor 
shorted out. and connect the 0.05µF capacitor 
across the transformer primary (connected as the 
collector load). A pair of headphones is now 
connected via a blocking capacitor to the transistor 
collector and the negative rail. A strong audio 
signal should be heard. This signal will probably 
seem to be fairly pure in tone but this may be a 
delusion caused by the high volume level. The 
tone frequency should be about lkc/s; if not the 
frequency may be adjusted by changing the value 
of the capacitor in parallel with the primary 
winding. When this adjustment has been com- 
pleted a fairly high value resistor should be 
connected in series with the phones, resulting in a 
very low volume level to them. It will probably 
be found that at this low level the frequency of the 
signal seems to be considerably different from that 
formerly heard; in fact it may even sound like a 
motor -boat running at low speed. This is sympto- 
matic of "squegging ", caused by too high a feed- 
back factor. The short across the 470kí2 resistor 
should now be removed. Should oscillation now 
cease completely reduce the value of the resistor 
until oscillation starts again. The resistor effec- 
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tively reduces the magnitude of 
feedback and it will be found that 
as the resistor value is increased 
so the squegging frequently rises 
until finally, when the correct 
degree of feedback has been 
obtained, only the pure tone of 
the oscillator will remain. It may 
be necessary to readjust the fre- 
quency of oscillation during the 
setting up. 

If it is found to be necessary 
to use a very high value of R4, 
such as the 470k11 shown in 
Fig. 7, it will be found that the 
base bias chain, R1 and R2, will 
have no effect on circuit opera- 
tion. R1 and R2 can therefore he 
removed from the circuit. Inspec- 
tion of the waveform on a scope 
will show, in the above case, that 
distortion is taking place; as long 
as squegging is not taking place, 
however, the oscillator may still 
be used to energise the bridge. 

It is felt that ideally the trans- 
former TI should have a ratio of 
about 20:1 if a pure sinewave is 
to be obtained from the circuit. 

It should be noted that if the 
above adjustments are not made 
poor detector response and faulty 
balance reading may be obtained. 

A suitable front panel layout 
for the instrument is shown in 
the heading and the final circuit 
of the complete instrument. 

Components List 

The 50µA meter is available 
from Radio and TV Components 
(Acton) Ltd., price 25s. 

If difficulty is experienced in 
obtaining SI, the two -pole, 
seven -way switch, an alternative 
would be a two -pole, ten -way 
type modified as follows: Drill 
and tap a 6BA hole in the switch 
front plate in such a position as 
to fall between the seventh and 
eighth position locator recesses. 
A short 6BA screw can then be 
inserted in the hole and will act 
as a stop, reducing the number of 
available switch positions to seven. 

S2 the seven -pole three-way 
switch. may be adapted in simi- 
lar fashion from an eight -pole, 
four-way switch, available from 
Radio Component Specialists, of 
337 Whitehorse Road, West Croy- 
don, price 6s. 6d. Alternatively 
a Wearite 12 -pole, three-way 
switch, price 7s. 6d. may be used 
with the five unwanted poles left 
blank. This switch can be 
obtained from L. Wilkinson 
(Croydon) Ltd., Longley House, 
Langley Road, Croydon, Surrey. 

4h 
Left-hand side 

Drill to line up 
with the mounting 

holes in meter 

1 j 
I , 

l 

Cross -bar , 

Use 
self -tapping scr 
through rear of case 

to secure chassis 
In place - 

Front panel 

Bolt to front panel 
1% using countersunk 

screws then cover 
¡- . front panel with 

vyanide 

I -- 

Right-hand side 
(as left-hand side) 

Fig. 12 (above): General layout of metalwork. 

Fig. 13 (below): Wiring diagram of front panel etc. 
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C3 

R1B 

To veroboard (C2) 

To veroboard 

(R19) 

T2 (P) 

S4a 

Sia 

T2 (s) 

S1A(n) 

RV1(c) 

'x' terminal 

q S2G 

S3B 

Fig. 14: Wiring of S2 (mode). 

Fig. IS: Wiring of SI (range). 

Position of Range 
SI (Fig. 10) L C R 

I 0-100µH 0-100µF 0-1052 
2 0-ImH 0-IOµF 0-IOO12 
3 0-IOmH 0-I1.2F 0-1k9 
4 0-100mH 0-01µF 0-lOkS2 
5 0-1H 0-001µF 0-I00k12 
6 0-10H 0-I000pF 0-IM12 
7 I-IOOH 0-100pF 0-10MS2 

Front Panel and Chassis Assembly 

The prototype instrument was designed, from 
the mechanical point of view, to fit into an 
instrument case that was available at the time and 
no effort was made to miniaturise. While it is 
unlikely that the same mechanical dimensions will 
be used in any instrument built by the reader the 
general constructional details used in the proto - 

COMPONENTS LIST 
Resistors 

RI 101(12 10% RII S2 

R2 1.5k121Ó% RI2 On 
R3 1.2k12 10% RI3 0012 
R4 
R5 

470k12 see text 
15k1210% 

R14 
R15 

kS1 
Ok13 

see text 
R6 15k12 10% RI6 00kS2 
R7 I-21(12 10% RI7 MS2 
R8 12kQ210% R18 0012 
R9 3901210% RI9 9k1110% 
RIO 4.7kû2 20% 
All resistors éW minimum 

Potentiometers: 
VRI Ik1-2 w/w linear I%l large diameter VR2 Iki2 w/w linear 10/0 j g 
VR3 I0k12 Carbon Linear 

Capacitors: 
CI 0.05µF (see text) 
C2 0.1µF 
C3 0.12F 1% (see text) 

Semiconductors: 
Tr! DI 
Tr2 

Red Spot, D2 An 
Tr3 D3 Germanium 
Tr4 OC71, etc. D4 Diode 
Try DS 

Miscellaneous: 
TI 20:1 to 3:1 (see text) 
T2 I:1 Veroboard 
SI 2P 7W 31 x lin. 
S2 7P 3W 
S3 IP 2W self return 
S4 2P 2W 
M I 0-50µA 
BI 9,,r1 Separate batteries must 
B2 9v f be used 

type may be of interest. 
The dimensions of the front panel are 11} x 

6Áin. This panel may be cut from sheet aluminium, 
plywood or hardboard. 

The two side members are cut from alu- 
minium, and bolted to the front panel as 
shown in Fig. 12. The securing screws should 
be countersunk flush into the front panel. The 
right-hand side member has the meter bolted to it 
as shown. Clinch nuts are secured to the rear 
flanges of the side members and holes cut in the 
rear of the case to line up with them; the chassis 
can then be held secure in the case by screws at 
the 'rear, leaving the front panel free from 
unsightly screws. 

Resistors Rit to R17 should be soldered directly 
to the contacts of switch Si. 
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HIGH 
WATTAGE 
LOADS 

by C. L. Jones, B.Sc. 

THE most common types of resistors used in 
electronics are designed to dissipate a 
comparatively small quantity of energy. 

Occasionally higher voltage components are 
required, for example as loads" when testing 
equipment. The problem resolves itself into two 
categories-that of comparatively small currents 
at high voltages and that of high current at low 
voltages. 

Low Current-High Voltage 

The original need for such a load occurred when 
the voltage -current curve for a power pack of 
maximum power output, about 30W (300V at 
100mA), was required. A rheóstat to cope with 
this would be expensive and so the circuit given 
in Fig. 1 was used. 

6L6 
or 6V6 

R2 

HT.+ 

Heater 
transformer 

HT- 

Fig. I: This circuit eliminates the use of a rheostat. The 
transformer is optional as heater supplies can be obtained 

from the transformer under test. 

Almost any output valve can be used but the 
original rig employed a 6L6 which had been 
discarded because of a broken spigot. The current 
taken by the valve is varied by means of R1, the 
fixed resistor R2 limiting the current when RI is 
at minimum. 

The values of R1 and R2 will depend on the 
use to which the circuit is put. R1 limits the 
current when R2 is at minimum. When assessing 
the value of R2 the following points should be 
borne in mind: 

(a) If R2 is too low then the minimum current 
taken by the valve is high. 

(b) If R2 is too high adjustment of the current 
is difficult, especially when the current is high. 

The maximum current for the valve has been 
exceeded by as much as 50% but only for short 
periods. Since valves which are past their best 
are used the risk is felt to be justified. Readings 
can be taken very quickly so that prolonged over- 
loading can be avoided. 

500 

400 

,300 

o a 
'5200 
o 

100 

O 20 40 60 80 
Output current (mA) 

100 

Fig. 2: The graph obtained by using the circuit of Fig. I. 

Fig. 2 shows a graph obtained using the circuit. 
It could be used to provide data to stabilise the 
power pack. The power pack in question is used 
with different pieces of test equipment which are 
used too infrequently to make it worth while 
providing each with its own power supply. The 
test instruments have widely different h.t. require- 
ments and the graph is used to find a suitable 
resistor to put in series with the supply. Thus 
each piece of equipment has a built-in h.t. dropper 
and a decoupling capacitor which enables it to be 
plugged directly into the power pack and provides 
additional smoothing. 

A second unit has been built employing a 6V6 
to test the regulation of a power pack designed to 
operate an amplifier and a tuner, the latter being 
switched off when the amplifier is used for records. 
The effect of switching one load off or on can be 
determined by setting R2 so that the valve takes 
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the same current as the equipment it is simulating. 
The circuit can be wired up when required or built 
into a small self-contained unit. The transformer 
shown in Fig. 1 is optional as heater supplies can 
be taken from the transformer under test. 

Multi -range meters can be used to measure the 
current and voltage. They provide a "fixed " 
load; R2 can be adjusted until the milliameter 
registers the required current, then the meter can 
be replaced by a " short " across X and Y. 

Details of R1 and R2 are given below but 
should only be used as a rough guide as the exact 
current depends on the h.t. voltage and individual 
requirements may enable more suitable values to 
be used. The last two columns were determined 
using the power pack from which Fig. 2 was 
drawn. 

Min. Max. 
R1 R2 Current Current 

6V6 loon 10kS2 6mA 130m.A 
6V6 50052 10kí2 6mA 60mA 
The maximum power dissipated by R2 in the 

case of 6V6 is just over 1W. An old standard size 
(1 in. diameter) wire -wound potentiometer should 
be used rather than the more modern miniature 
type. 

75 

70 
d 
O. 

C " 65 
C 
N 

60 
cc 

55 

50 
o 2 3 4 

Current (Amps) 
Fig. 3: Graph showing how resistance of metallic conduc- 

tors increases with rise in temperature. 

High Current-Low Voltage 
Testing power amplifiers can be a noisy business 

if the outputs are fed into a loudspeaker, so that 
dummy loads are required if the family or neigh- 
bours are not to be disturbed. Further, if feed- 
back loops are connected the wrong way round 
sensitive speakers can be damaged, so that some 
less delicate load is required. Resistors as 
described below have also been used in series with 
a power supply when charging small accumulators 
at a constant current. 

There are several different types of " resistance " 
wire available, each with properties suited to 

IIIIIIININ terminals - 1IIIIIIDtj 

7f/8 

rtt 
Resistance 

wire 

Panel 

Fig. 4: Method of connecting resistance wire. 

particular applications. Convenient sources of 
resistance wire are electric fire elements, especially 
the type obtained as tight coils, which are then 
stretched backwards and forwards over a 
rectangular ceramic former. A 1kW element of 
this type is made from about lOyd of 25 s.w.g. 
" nichrome " wire. This is a nickel -chromium alloy 
which can stand up to high temperatures. The 
resistance of this particular gauge of wire is almost 
exactly 59 per yard at room temperature. Thus 
the length for any particular resistance is easily 
calculated. 

The resistance of metallic conductors increases 
with increase M. temperature and a .sample has 
been tested to determine, the heating effect of 
current passing through it. The results are shown 
in Fig. 3. The length of wire can be adjusted to 
give correct resistance at any particular current. 
For these tests the wire was kept stretched out 
horizontally and it shotild be remembered that if 
it is coiled tightly heating will increase. 

5 Fig. S: Method of eliminating "kinks" in wire. 

The temperature of the uncoiled wire rises 
above the melting point of solder with currents 
as low as 2A, so that connections are best made as 
shown in Fig. 4. In any case it is difficult to solder 
this type of wire. The énds of the wire can be 
clamped between washers under 4BA brass 
terminals; these help to dissipate the heat 
generated in the wire. Large diameter coils should 
be made and if housed in a container this must 
have well -ventilated sides. 

Resistors made in this way are not "non - 
inductive ", but at low frequencies this should -not 
be much of a problem. The wire may be freed 
from kinks by looping one turn around the shaft 
of a large screwdriver and pulling the wire as 
shown in Fig. 5. 
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THE meter was primarily designed for use in 
transistor experiments connected with the 
design of apparatus. It is often required to 

monitor base and collector currents, and also 
collector voltage. These three jobs can be done 
with only one meter provided three switched inputs 
are available. The total cost of the instrument is 
around £3. 

INPUTS 
This meter has three pairs of input sockets on 

the front panel (marked 1, 2 and 3) and each input 
can be selected in turn simply by pressing the 
appropriate input push button. 

The basic meter movement is an ex -government 
meter of 50µA f.s.d., available from one of the 
advertisers in this magazine, price 25s. The switch - 

30V 

II1'I+ 9D 
off 

- I+ 
B2 

o 

R1 
524kC1 

PUSH-BUTTON 

MULTIMETER 

D. FANSHAWE 

ing is by push -buttons, three banks of three-way 
units are used. When the meter is being used as a 
general purpose multimeter, the test leads can be 
used in any input; but if it is desired to monitor 
two currents and a voltage in turn, the current in- 
puts should be plugged into inputs 1 and 2. The 
voltage input should be plugged into input 3. The 
reason for this is that inputs I and 2 are both short 
circuited when they are not selected so that the 
circuit under observation will not be broken. Fig. 2 
shows the meter being used in this way. 

RANGES 
The meter ranges are: 50µA; 1mA; 25mA; 

500mA; (all d.c.). 1V; 10V; 50V; 500V (all d.c.). 
lkfl; 100k12; 1OMS2. 

S7C o 

poff R2 C/' 4.944k0. 
S8D 

0 R3 
on 4945kD 

S7D 

R8 
8O0kfl 

R9 
180kD 

1000 
Linear 

R10 
19ko 

o on 

o 
S1A 

4 - 

Input 1 

off 
SIB 

S7A 

S5A 
off. off 

on 
R4 

3.168 

1.00ff 
R5 ----58C 384R 

off R6 
ce4r° 
S9C 

1581(11 

C 

Input 3 

S36 
on 

S4A dS4B 
off 

558 

off o 

o 

o S6B 
+ Meter 

50pA 

S7B O R11 

on 53D 

SBBooff R12 ' 2OC1 

S9so R13 
01D 

Fig. I : Complete circuit of the multimeter. 

I. 
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49m band: During daylight, stations up to about 1,000 miles distant should be well received. During 
darkness, reception will be excellent for DX stations-in fact during the winter it may be one of the 
best bands for after -dark reception. 

4Im band: Similar to 49m but noisier-although both bands will suffer interference due to the 
extensive use of these bands, particularly after dark. 

31m bond: This will provide good short distance (up to 1,000 miles) reception during daylight. 
During darkness, good long distance reception will often be possible, notably during the summer 
months. 

25m band: Excellent for daylight reception of stations up to around 2,000 miles. Late afternoons and 
early evening will produce long distance reception but it may fade out during hours of darkness, 
particularly in the winter. 

19m band: During hours of daylight this band will produce excellent DX reception from all over 
the world. Conditions should normally hold up to early evenings, but will then fade out. 

Ibm band: Capable of producing strong DX signals, this band ,s best between autumn and spring 
during daylight hours but the summer may be relatively bleak. 

13m band: Of little use at present, though the winter may bring a few stations in. 
11m band: Until the sunspot cycle swings back there will be very little activity on this band. 

Station Information 
Various lists of short wave broadcasting stations are available, but the most comprehensive is the 

World Radio TV Handbook, published in Denmark but obtainable in the U.K. through booksellers at 
23s. Od. Apart from a complete listing of stations, it contains notes on programmes, identification and 
other essential information. 

WHEN AND WHERE TO LISTEN 
It is impossible to more than generalise in the space available. Conditions may change from day to 

day, month to month. Generally speaking, the high frequency bands are best during daylight and the 
low frequency bands during darkness. In any given year, conditions will vary from season to season, 

5 
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LISTENING TO SHORT WAVE STATIONS 
The newcomer to the short wave bands may understandably become rather confused; strange ¡argon, 
unpredictable reception, and other frustrations. It is not the intention of this pocket guide to present 
a treatise on the mysteries of the short wave bands but rather to collect in a handy form much of the 
basic essential data and reference material useful in day-to-day short wave listening. 

The Amateur Bands 
Here is a brief summary of what to expect from"the amateur bands most likely to be tuned by the 

newcomer: 

ISMc's (160 metres). "Top Band" is used mainly for local communications between stations up to 
about 100 miles apart during daylight hours but for British Isles coverage after dark. During winter 
months, European contacts are possible and under very favourable conditions British stations have 
worked Transatlantic stations and even the Antipodes. 

3.5Mcjs (80 metres). This band is favourable for hearing all the British Isles and Europe. During the 
hours of darkness, particularly in the winter, stations further afield are not uncommon. 

7Mc,s (40 metres). Much patience is needed in listening on this band due to interference from broad- 
casting stations and other intruders. Though basically a "local" band, much longer distant reception is 
possible, notably on morse, and particularly during the winter after darkness. 

14Mcis (20 metres). The most popular "DX" band of all. It is open for world-wide reception most of 
the year, though it sometimes "closes" early in the evening during the winter. Sometimes, according to 
conditions, European stations are heard at outstanding strength. 

21Mcis (15 metres). Potentially a good band for long distance signals, much patience is required. It is 
best during summer months and when sunspot activity is high. Openings may be of comparatively short 
duration, but they are often very productive. 

28Mc?s (10 metres). Much the same as 21 Mc's. When the band is really "open", stations from all over 
the world are often heard at remarkable strength; at other times the band may appear to be com- 
pletely "dead". 

General: Space does not permit a comprehensive survey of the various bands but a very good idea of 
current reception conditions can be obtained from reading the monthly notes On the Short Waves 
published in each issue of Practical Wireless. 
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but an influencing factor is the sunspot cycle. Years of high sunspot activity favour the high frequency 
bands, years of low sunspot activity (we are in a "trough" at the moment) favour the low frequency 
bands. Thus, whereas the 28Mc!s amateur band is relatively poor this year, in several years' time it 
may be excellent. With these reservations in mind, the following notes should be accepted as a guide 
to reception. Times in GMT. 

North America/Caribbean 
Best times are 1500-2300, peaking in winter around 1800 and in summer around 2030. Western N. 

America is more difficult but try around 1500-1800 and breakfast time. Broadcasting stations: 19m 
afternoon, 25m after dark (winter), in summer 19m band is best. Amateurs: 20m most reliable through- 
out the year-East Coast possible all through the day. After dark, 40 and 75m bands and in winter 
I.8Mcjs. 

Central America 
On broadcast bands, try 49m around dawn, or late night in winter (when the 60, 75m bands may also 

be productive). Amateur bands: 20m is best bet after dark and around dawn. 

South America 
Best times are 0900-1100 and 1700-0100. On broadcast bands (except summer) 19m is best for 

morning period, 25 and 31m evenings. Also try the 60-75m section. In summer, this area is more 
difficult to hear -25 and 31m is usually best, evenings. Amateur bands: again 20m and 40m after dark. 
Also 15m early evenings. 

Central'South Africa 
Best general times are between 1300--2200. On broadcast bands, 19m during daylight hours and 25' 

3Im after dark especially during winter. On amateur bands try 20m around 1700-2000. Usually good 
when 28Mc s is "open". 
Asia 

For S and SE Asia, best times are 1100-1700. starting off with 16 and 19m bands, then 25m. During 
winter, the best period may hold till around 2100 on 31 and 41 m bands. For amateurs, 20m is again 
about the best bet. Best times for Northern Asia 0600-0900 and again around 2000. The 19m and 25m 
broadcast bands are best. 

The Antipodes 
Peak times are 0600-1000, with 1400-1700 and around 2200 during winter. New Zealand is best 
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Modes of Operation 
The main system used by amateurs is amplitude modulation. The beginner will listen mainly to 

stations using a.m. telephony ("phone") which is receivable in the normal way on any receiver. How- 
ever, thousands of stations operate on telegraphy (Morse code, "cw"), because (a) the language 
barrier is reduced owing to the use of internationally understood codes and abbreviations, and (b) 
under comparable reception conditions a faint c.w. signal can be copied easily whereas a phone signal 
would be unintelligible. To receive c.w. signals it is necessary to have a receiver with a beat frequency 
oscillator (b.f.o.) which heterodynes with the incoming signal, thus making it audible. Much of the more 
exotic DX is heard on c.w., particularly on the lower frequency bands and the newcomer is urged not 
to overlook the facilities to receive c.w. stations. 

To overcome the severe crowding on the amateur bands, various forms of a.m. single sideband 
telephony are gaining popularity. To receive such transmissions properly, the receiver should have a 

product detector. Frequency modulation is also permitted, but is not used extensively. 

THE HAM LANGUAGE 
Callsigns 

For identification purposes, every amateur station has a callsign, issued by the licensing authority. 
This consists of a prefix (establishing the country of origin) followed by a suffix (establishing personal 
identity). Sometimes a numeral indicates regional significance; for example-VE2AAA is in Quebec, 
because VE is the Canadian prefix and 2 is the identification for the Province of Quebec. 

The competitive element is strong in both listening and transmitting. Most societies issue certificates 
for DX achievements-mainly on the basis on the number of countries, counties, "zones", etc. The 
prefix list on pages 10-13 is that currently recognised by our national society, the RSGB, for country 
"scoring" purposes. 

Abbreviations 
In order to avoid ambiguity and to save time, the pioneer operators gradually devised a system of 

codes and abbreviations still used today. These comprise (a) signal reporting systems, (b) the Q Code, 
(c) general abbreviations. The greatest benefit is felt by c.w. operators who are able to convey intelligent 
messages to any other station regardless of nationality. In the pages that follow, the basic ingredients 
of this international "ham language' are outlined. 
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around 0900-1100. Summer is poor compared with other seasons. Best broadcast bands are 25 and 
31 m in morning, 31 and 41 m in afternoon, and 19m for evening. For amateurs 20m is best, though 40m 
can be good during winter mornings. 

Pacific Area 
A difficult area to hear. Best time is between 0600-1100 on the 19 and 25m broadcast bands and 

20m amateur band. 

Europe/North Africa/Near East 
Little need to elaborate as it is possible to hear all these areas almost around the clock. 

THE "Q" CODE 

One of the ingredients of the "ham language" is the Q Code, adapted from the professional com- 
munications code. Each set of symbols can be used as a question or as an answer, or in general context. 
For example, QTH? means "what is your location?" and QTH London means "my location is in London". 
An operator may also say, e.g., in conversation: "My QTH is poor for reception". Here are some of the 
more commonly used Q signals. 

QRA Full address QRQ Send faster QSO Contact 
QRB Distance (miles) QRS Send slower QSP Pass on a message 
QRG Frequency (kcis) QRT Closed down QSV Send series of V's 
QRJ 
QRH 
QRK 
QRL 
QRM 
QRN 

Weak signals 
Your frequency varies 
Signal strength 
Busy 
Man-made interference 
Atmospheric 
interference; static 

QRU 
QR.V 
QRX 
QSA 
QSB 
QSL 

Nothing further to say 
Ready to operate 
Wait 
Readability of signal 
Fading 
Acknowledgement of 

QSX 
QSY 
QSZ 
QTC 
QTH 

Listen for 
Change frequency 
Double sending 
Telegram, message 
Location 

ORO High power receipt; confirmation QTR Time check (exact 
QRP Low power of contact time) 
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QSL Cards 
Two stations which have maintained a two-way contact may exchange "QSL" cards. These promi- 

nently display the call sign and contain data on the equipment used and confirmation details of the 
contact. The QSL card is the proof, normally required in claiming certificates. 

Short wave listeners may also attempt to obtain QSL cards from transmitting stations by sending 
reception reports. But whereas in the early days most amateurs welcomed such unsolicited reception 
reports the fact must be faced that with such high activity on the bands today most amateurs already 
know how they are getting out and many SWL reports are virtually useless. In fact many stations will 
not even send cards to stations they have "worked" unless they are specifically requested. 

We would therefore advise prospective QSL collectors to concentrate on sending reports mainly 
to genuinely unusual stations, such as long distant signals on the harder bands (1.6,3.5 and 7Mc!s). Also, 
in any case, it is only courtesy to enclose return postage in the form of reply coupons obtainable from 
any Post Office. 

THE BROADCASTING BANDS 
Many broadcasting stations have regular programmes and/or announcements in English; indeed 

more and more countries are establishing "international" services, with propaganda programmes 
beamed to all parts of the world. There are, however, a large number of stations which never, or 
rarely, give English announcements. Some use call signs for identification, though these are being 
dropped by many broadcasters. Luckily, most of the "local" stations, particularly Latin Americans, 
still retain the callsign in the prominent station announcements, together with the various station 
slogans. 

Regular readers of Practical Wireless can obtain monthly news of broadcast band happenings in the 
feature On the Short Waves. The newcomer may, however, find the following summary of the various 
bands of great use in learning what to expect. 

60 and 75 metres: These bands are used almost exclusively for local regional broadcasting. The 60m 
band (in fact it ranges from approx. 50-63m) is a happy hunting ground for Latin Americans. Between 
50-140m are several "tropical" bands, used for local broadcasting, and there is something of interest 
all through this range. Reception should be good on these frequencies for several years (being as we 
are in a period of low sunspot activity) and the Latin Americans should be plentiful during hours of 
darkness, notably during the winter months. Static interference may be troublesome during the 
summer. 
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SIGNAL REPORTING SYSTEMS 

Of the various signal codes evolved through the years, the RST system is the only one to have 
gained universal acceptance. 

Readability: 52 Very weak signals 
RI Unreadable S3 Weak signals 
R2 Only just readable, and S4 Fair signals 

only occasional words S5 Fairly good signals 
heard S6 Good signals 

R3 Readable, but with S7 Moderately strong signals 
considerable difficulty SB Strong signals 

R4 Readable with almost no 
difficulty 

S9 Extremely strong signals 

R5 Perfectly readable 

Signal Strength: 
SI Signals only just 

perceptible 

Tone: 
TI Extremely rough note 
T2 Very rough note 

T3 Rough, low pitched note 
T4 Rather rough note 
T5 Musically modulated note 
T6 Modulated note, slight 

whistle 
T7 Fairly good note, smooth 

ripple 
T8 Good note, slight ripple 
T9 Pure DC note 

(If the note seems to be crystal 
controlled, an "x" is added, 
if the note is chirpy, a "c" is 
added.) 

Thus an extremely strong, perfectly readable c.w. signal with a pure d.c. note would be reported 
as RST 599. On telephony the accepted form is R5 S9, but the same signal could be reported as QSA5 
R9 (or Q5 R9) owing to the persistence of an earlier system with a QSAI-5 readability scale and an 
RI -9 strength scale. Quality of modulation scales have been evolved but are never used. 

The readability strength code can be used for reporting to broadcasting stations, but abetter system 
for this purpose is the SINPO code. This has five scales, each of I to 5, as indicated by the letters S 

(Signal Strength), I (Interference), N (Noise, i.e. static), P (Propagation Disturbance, i.e. fading) and 
O (Overall quality of reception). 

The scale for signal strength is: I-barely audible; 2-poor; 3-fair; 4-good; 5-excellent. The 
scales for Interference, Noise and Propagation Disturbance are: I-extreme; 2-severe; 3-moderate; 
4-slight; 5- nil. The scale for overall quality is: I-unusable; 2-poor; 3-fair; 4-good; 5-excellent. 
Thus, in the SINPO code, a perfectly received signal would be given 55555. 
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VU India ZF1 Cayman Is. 5T5 Mauretania 
VU Laccadive Is. ZK1 Cook Is. 5U7 Niger Republic 
VU Andaman and ZK1 Manihiki Is. 5V Togo Republic 

Nicobar Is. ZK2 Niue 5W1 W. Samoa 
W U.S.A. ZL New Zealand 5X5 Uganda 
XE, XF Mexico ZL Auckland and 5Z4 Kenya 
XE4 Revilla Gigedo Campbell Is. 6N see HL 
XT2 Voltaic Republic ZL Chatham Is. 6W8 Senegal Republic 
XW8 Laos ZL Kermadec Is. 6Y5 Jamaica 
XZ2 Burma ZL5 see CE9 7G1 Guinea Republic 
XU Cambodia ZM6 Samoa 7Q Malawi 
XV5 see 3W8 ZM7 Tokelau (Union) Is. 7X2 Algeria 
YA Afghanistan ZP Paraguay 811 See CE9 
YI 
YJ 

Iraq 
see FU8 

ZS1, 2, 4, 
5, 6 South Africa 

8Z 
8Z4 

see HZ 
Saudi Arabia Iraq 

YK Syria ZS2 Prince Edward and Neutral Zone 
YN Nicaragua Marion Is. 8Z5 Saudi Arabia/ 
YO Roumania ZS3 S.W. Africa Kuwait Neutral 
YS Salvador ZS8 Basutoland Zone 
YU Yugoslavia ZS9 Bechuanaland 9A1 San Marino 
YV Venezuela 3A Monaco 9G1 Ghana 
YVß Aves Is. 3V8 Tunisia 9H1 Malta 
ZA Albania 3W8 Vietnam 9K2 Kuwait 
Z B2 Gibraltar 4M Venezuela 9K3 Saudi Arabia/ 
ZC3 Christmas Is 4S7 Ceylon Kuwait Neutral 
ZC6 Palestine 4U1ITU I.T.U. Geneva Zone 
ZD3 Gambia 4W1 Yemen 9L1 Sierra Leone 
ZD5 Swaziland 4X4 Israel 9M2, 9M4 W. Malaysia 
ZD7 St. Helena 5A Libya 9M6, 9MB E. Malaysia 
ZD8 Ascension Is. 5B4 Cyprus 9N1 Nepal 
ZD9 Tristan da Cunha SH 3 Tanganyika 9Q5 Congo 

and Gough Is. 5N2 Nigeria 9U5 Burundi 
ZE Rhodesia 5R8 Madagascar 9X5 Rwanda 
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AMATEUR ABBREVIATIONS 

In order to save time, the pioneer operators gradually evolved a series of abbreviations ',thief' have 
now become an accepted part of amateur radio operating. Most of these were devised to reduce the 
number of morse code characters but some are still used verbally and in written characters. Their 
derivation is fairly obvious; contraction by omitting vowels (i.e., HRD=HEARD, RPT--- REPORT). by 
phonetics (i.e., SED= SAID, GUD=GOOD), by using initials (i.e., SWL=SHORT WAVE LISTENER), 
by general contraction using first and last letters or by using an X as termination (i.e., VY=VERY, 
TX=TRANSMITTER). Here are some of the more common abbreviations in use. 

ABT About =B Fine business OT Old timer 
AGN Again (excellent) PA Power amplifier 
ANI Any rD Frequency doubler PSE Please 

ANT Antenna FER For R All received correctly 
BC Broadcast GA Go ahead, good RCVD Received 
BCI Broadcast interfer- afternoon RPT Report 

ence (by an amateur GB Goodbye RX Receiver 
transmitter) GE Good evening SA Say 

BCNU Be seeing you GLD Glad SED Said 

BK Break GUD Good SIGS Signals 
CK Check HI Laughter, high SWL Short wave listener 
CKT Circuit HPE Hope TKS Thanks 
CLG Calling HR Hear Here TNX Thanks 
CO Crystal oscillator HRD Heard TVI Television 
CQ General call HV Have interference 
CONDX Conditions LID Bad Operator TX Transmitter 
CUL See you later MNI Many U You 
DE From MO Master oscillator UR Your, you are 
DF Direction -finding ND Nothing doing VFO Variable frequency 
DX Distance (long NW Now oscillator 

distance reception) OB Old boy VY Very 
ERE Here OM Old man WX Weather 
ES And OP Operator WID With 
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FREQUENCY AND TIME CHECKS 

A number of stations operate in order to provide accurate time and frequency checks, mainly on 
2500, 5000, 10,000, 15,000, 20,000 and 25,000 kc/s. Many of these stations operate continuously with 
audio tones and interruptions in morse and voice. WWV also gives radio propagation forecasts. 

ATA, New Delhi, India, 10,000kc/s. 
BPV, Peking, China, 5000, 10,000 and I 5,000kc s. 

CHU, Ontario, Canada, 3330, 7335 and I4,670kcrs. 
DCF77, Mainflingen, Germany, 77.5kc/s. 
FFH, Paris, France, 2500kc/s. 
HBN, Neuchatel, Switzerland, 5000kc/s. 
IAM, Rome, Italy, 5000kc/s. 
!BF, Turin, Italy, 5000kc/s. 
1JY, Tokyo, Japan, 2500, 5000, 10,000 and 

15,000kc/s. 
LOL, Buenos Aires, Argentina, 5000, 10,000 and 

I5,000kc/s. 

MSF. Rugby, England, 2500, 5000 and 10,000kc's. 
OMA, Prague, Czechoslovakia, 50 and 2500kc/s. 
OLBS, Prague, 3170kc/s. 
OLD2, Prague, 18,985kc's. 
RWM, Moscow, U.S.S.R., 5000, 10,000 and 

15,000kc/s. 
WWV, Washington, U.S.A., 2500, 5000, 10.000, 

15,000, 20,000 and 25,000kc/s. 
WWVH. Hawaii, 5000, 10,000 and 15,000kc/s. 
ZLFS, Lower Hutt, New Zealand, 2500kc/s. 
ZUO, Johannesburg, South Africa, 5000 and 

I0,000kc¡s. 

Apart from the above -mentioned stations, the following transmitters can be used as accurate 
frequency check: since the frequencies are maintained within a tolerance of better than -1-1 part in I06: 
GBR, Rugby, 16kc/e; Droitwich, 200kc/s; GRO, Skelton, 6180kc's; GSB, Daventry, 9510kc/s; GSV, 
Daventry, 17,810kc/s. (GSV, GSB and Droitwich are broadcasting stations). 

HOW TO BECOME A RADIO AMATEUR 

Having acquired experience in listening on the amateur bands, many SWL's aspire to owning and 
operating their own amateur station. In the interests of all users of the air space, and to prevent 
absolute chaos, it is necessary to control the conditions under which amateur transmitting stations 
must operate. 

In the U.K., applicants for an amateur licence must (a) be over 14 years of age, (b) be a British 
subject, (c) pass the Radio Amateur Examination, (d) pass the Post Office Morse Test. The R.A.E. 
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WKD Worked XTAL Crystal YL Young lady 
WL Will XYL Wife (ex-YL) 73 Best regards 
WUD Would YF Wife 88 Love and kisses 

AMATEUR CALL SIGN PREFIXES 
The following list of call sign prefixes is arranged to indicate where a common prefix is shared by areas 
which can be counted as separate "countries" for scoring purposes. This list has been prepared by the 

Radio Society of Great Britain, our national radio society. 

AC3 Sikkim CT1 Portugal FH8 Comoro Is. 
AC4 Tibet CT2 Azores FK8 New Caledonia 
AC5 Bhutan CT3 Madeira Is. FL8 French Somaliland 
AP W. Pakistan CX Uruguay FM7 Martinique 
AP E. Pakistan D1, DL, DM Germany F08 Clipperton Is. 
BV Formosa DU Phillipine Is. F08 French Oceania 
BY China EA Spain FP8 St. Pierre and 
C9 Manchuria EA6 Balearic Is. Miquelon 
CE Chile EA8 Canary Is. FR7 Reunion Is. 
CE9, VP8 Antarctica EA9 Ifni FR7 Gloriseuses Is. 
CEO Easter Is. EA9 Rio do Oro FR7 Juan de Nova 
CEO Juan Fernandez EA0 Spanish Guinea FS7 French St. Martin 
CM, CO Cuba EI Eire FU8 New Hebrides 
CN8 Morocco EL Liberia FW8 Wallis and 
CP Bolivia EP Iran Futuna Is. 
CR4 Cape Verde Is. ET2 Eritrea FY7 French Guiana 
CR5 Portuguese ET3 Ethiopia and Inini 

Guinea F France G England 
CR5 Principe, Sao FB8 Amsterdam and GC Jersey 

Thome St. Paul Is. GC Guernsey and 
CR6 Angola FB8 Kerguelen Is. Dependencies 
CR7 Mozambique FB8 Tromelin Is. GD Isle of Man 
CR8 Portuguese Timor FC Corsica GI N. Ireland 
CR9 Macao FG7 Guadeloupe GM Scotland 
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requires a knowledge of fundamental receiving and transmitting theory and a knowledge of amateur 
licence regulations. The Morse Test is at 12 words per minute. 

Sources of Information 
How to Become a Radio Amateur: This is an invaluable pamphlet giving details of the R.A.E., licence 

conditions, etc. It can be obtained on request from: Radio Services Department (Radio Branch), General 
Post Office, Headquarters Buildings, St. Martins -le -Grand, London, E.C.I. 

Pamphlet No. 55 (Radio Amateurs' Examination): This contains the syllabus upon which the examination 
is set and can be obtained, price Ii-, from The City and Guilds of London Institute (Publications), 76 
Portland Place, London, W. I . Also obtainable from the same address, price 2/-, are copies of the question 
papers set during the last three years. 

The Radio Amateurs' Examination Manual: This is designed for those studying for the R.A.E. and 
covers the whole syllabus. Price is 5/6 from Radio Society of Great Britain, 28 Little Russell Street, 
London, W.C.I. Other useful publications by the RSGB include A Guide to Amateur Radio (price 4/-) 
and Morse Code for Radio Amateurs (price 1/9). 

PHONETIC ALPHABET 
In order to convey a call sign or other information through interference, amateurs may resort to 

phonetic words. This may lead to confusion with newcomers since a popular phonetic alphabet uses 
geographical locations (such as A=America, H=Honolulu)! Although there is no compulsion, U.K. 
operators are encouraged to use the alphabet contained in the Radio Regulation, Geneva 1959, and 
adopted by NATO Services and other bodies, viz.: 

A Alfa H Hotel O Oscar V Victor 
B Bravo India P Papa W Whisky 
C Charlie Juliet Q Quebec X X-ray 
D Delta K Kilo R Romeo Y Yankee 
E Echo L Lima S Sierra Z Zulu 
F Foxtrot M Mike T Tango 
G Golf N November U Uniform 
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GW Wales KC6 E. Caroline Is. M1 San Marino 
HA Hungary KC6 W. Caroline Is. M P4B Bahrain Is. 
HB Switzerland KG1 see OX M P4Q Qatar 
HC Ecuador KG4 Guantanamo Bay M P4T Trucial Oman 
HC8 Galapagos Is. KG6 Mariana Is. M P4M Muscat and Oman 
HE Liechtenstein KG6 Guam OA Peru 
HH Haiti KG6 Marcus Is. OD5 Lebanon 
HI Dominican Rep. KG6I see KA0 OE Austria 
HK Colombia KH6 Hawaii OH Finland 
HKO San Andres and KH6 Kure Is. OHO Aaland Is. 

Providencia KJ6 Johnston Is. OK Czechoslovakia 
HK0 Malpelo Is. KL7 Alaska ON4,5,8 Belgium 
HK0 Balo Neuvo KM6 Midway Is. OX, KG1 Greenland 
HM Korea KP4 Puerto Rico OY Faeroe Is. 
HP Panama KP6 Palmyra Group; OZ Denmark 
HR Honduras Jarvis Is. PAO, PM Netherlands 
HS Thailand KR6 Ryukyu Is. P1 Netherlands 
HV Vatican City KS4 Swan Is. W. Indies 
HZ Saudi Arabia KS4B Serrana Bank and PJ2M Netherlands 
11, IT1 Italy Roncador Cay St. Martin Is. 
IS1 Sardinia KS6 U.S. Samoa PK Indonesia 
JA, KA Japan KV4 Virgin Is. (U.S.) PX Andorra 
JT1 Mongolia KW6 Wake Is. PY Brazil 
JY Jordan KX6 Marshall Is. PY0 Trinidade and 
K see W KZ5 Canal Zone Vaz. Is. 
KA see JA LA Jan Mayen PY0 Fernando de 
KAO, KG61 Bonin and 

Volcano Is. 
LA, LB 
LA 

Norway 
Svalbard PZ 

Noronia 
Netherlands 

KB6 Baker, Howland LH Bouvet Is. Guiana 
and American LU Argentina SL, SM Sweden 
Phoenix Is. LU -Z see CE9 SP Poland 

KC4 see CE9 LX Luxembourg ST2 Sudan 
KC4 Navassa Is. LZ Bulgaria SU Egypt 
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AMATEUR BANDS (U.K.) 

Frequency Band (Mc/s) Classes of Emission Maximum d.c. Input Power 

1.8-2.0 

AI, A2, A3, 
A3A, 
F 1, F2, F3 

IO watts 

3.5-3.8 
7.0-7.10 

14.0-14.35 
21.0-21.45 
28.0-29.7 

150 watts 

70.2-70.4 50 watts 

144-145 
145-146 
420-450 

1,215-1,325 
2,300-2,450 
3,400-3,475 
5,650-5.850 

10,000-10,500 
21,000-22,000 

150 watts 

2,350-2,400 
5,700-5,800 

10,050-10,450 
21,150-21,850 

PI D, P2D, 
P2E, P3D, 
P3E 

25W (mean), 
2.5kW (peak) 

Note: A-classes of emission are forms of amplitude modulation, F-frequency modulation 
and P-pulse modulation. 

16 

CUT HERE 

SV Greece UM8 Kirghiz VP5 Turks and 
SV Crete UO5 Moldavia Caicos Is. 
SV Dodecanese UP2 Lithuania VP6 Barbados 
TA Turkey UQ2 Latvia VP7 Bahamas 
TF Iceland UR2 Estonia VP8 see CE9 
TG Guatamala VE, VO Canada VP8 Falkland Is. 
TI Costa Rica VK Australia VP8 S. Georgia 
TI9 Cocos Is. VK Lord Howe Is. VP8 S. Orkney Is. 
Ti Cameroun VK Willis Is. VP8 S. Sandwich Is. 
TL8 C. African Rep. VK9 Christmas Is. VP8 S. Shetland Is. 
TN8 Congo Republic VK9 Cocos Is. VP9 Bermuda Is. 
TR8 Gabon Republic VK9 Nauru Is. VQ1 Zanzibar 
TT8 Tchad Republic VK9 Norfolk Is. VQ7 Aldabra Is. 
TU2 Ivory Coast Rep. VK9 Papua Territory VQ8 Cargados Carajos 
TY Dahomey Rep. VK9 New Guinea VQ8 Chagos Is. 
TZ Mali Republic VK0 see CE9 VQ8 Mauritius 
UA1, 3, 4, 6, 

UNI European S.F.S.R. 
VK0 
VK0 

Heard Is. 
Macquarie Is. 

VQ8 
VQ9 

Rodriguez Is. 
Seychelles 

UA1 Franz Josef Land VP1 British Honduras VR1 British Phoenix Is. 
UA2 Kaliningradsk VP2 Anguilla VR1 Gilbert and Ellice 
UA9, 0, 

UW9 Asiatic S.F.S.R. 
VP2A 
VP2V 

Antigua, Barbuda 
British Virgin Is. VR2 

and Ocean Is. 
Fiji Is. 

UB5, UTS, 
UY5 Ukraine 

VP2D 
VP2G 

Dominica 
Grenada and 

VR3 Fanning and 
Christmas Is. 

UC2 White Russian Dependencies V R4 Solomon Is. 
S.S.R. VP2M Montserrat VR5 Tonga Is. 

UD6 Azerbaijan VP2K St. Kitts, Nevis VR6 Pitcairn Is. 
UF6 Georgia VP2L St. Lucia VS5 Brunei 
UG6 Armenia VP2S St. Vincent and VS6 Hong Kong 
UH8 Turkoman Dependencies VS9 Aden and Socotra 
U18 Uzbek VP3 British Guiana VS9 Maldive Is. 
U18 Tadzhik VP4 Trinidad and VS9 Sultanate of Oman 
UL7 Kazakh Tobago VS9K Kamaran Is. 
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January, 1966 PRACTICAL WIRELESS 731 

These ranges are selected by pressing a function 
button (mA, V or S2) and also a range button. Each 
of the three range buttons will select a current 
range, a voltage range or a resistance range. Thus 
the left-hand range button will give ranges of 
0-1mA; 0-1V or 0-1kÇ), depending on which 
function button is depressed. Thus three range 
buttons allow us to select 3 current ranges, 3 voltage 
ranges and 3 resistance ranges. The fourth current 
range (0-50µA) is obtained by pressing the mA 
function button and releasing all the range buttons. 
(This can be done by slowly pressing a button 
half -way in until it unlocks the other buttons, and 
then releasing it.) 

V FUNCTION BUTTON 
The fourth voltage range (0-500V) is obtained 

by pressing the V function button and releasing all 
the range buttons. It is suggested that the buttons 
be colour coded, using red for current, green for 
voltage and yellow for resistance. Thus buttons 
" input 1 ", " input 2 " and " mA " will be coloured 

IInput 1 

1 

(a 

Input 2 Input 3 

Fig. 2: Checking transistor performance. 

red; buttons " input 3 " and " V " will be coloured 
green; and button " f2 " will be coloured yellow. 
The three range buttons are each divided into three 
equal areas which are coloured red, green and 

mA V II 

Fig. 3: Wiring and layout diagram. 

111IR 25 10 50 10 
kR 

I(a) 

J 

(d) 
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yellow respectively. Thus for 
each button the appropriate 
current, voltage and resis- 
tance range can be written 
on the red, greet and yellow 
panels. When all the func- 
tion buttons are released the 
meter movement is short 
circuited, and the meter 
should be left like this when 
not in use. 

Each button operates a 4 - 
pole 2 -way switch. The cir- 
cuit diagram is given in 
Fig. 1 and the layout in 
Fig. 3. The case is made 
from plywood bonded With 
epoxy resin (Araldite etc). 
The resistances are nearly 
all non-standard valves. If 
you are on good terms with 
your dealer he may let you 
go through his stock of 10% 
resistances with his meter 
until you find ones near 
enough. This way means 
that your meter will be 
slightly innacurate on some 
ranges, but it should not be 
enough to worry about. 

3 e 

1'dia. hole 
for zero R 
potentiometer 

Material .- 

V plywood 

SPECIAL RESISTORS 

The very low value resistances are best made 
from lengths of electric -fire element. Pull out a few 
feet of element to remove the kinks, measure this 
length accurately (in inches) and borrow an ohm- 
meter to measure its resistance. Divide the length 
by the resistance and you will get a number which 
represents the length which has a resistance of M. 
Multiply this by the resistance you want. This will 
give you the length of wire you will need (iò 
inches). Remember to cut off a piece slightly 

COMPONENTS LIST 
Resistors: 

All selected from 10%, ,'- watt 
Nearest 

Resistance Value standard value 
RI 524kú 560kû 
R2 4.944k2 4.7kû 
R3 49.452 472 
RS 3842 3902 
R6 15.8k2 'ski/ 
R7 9Mû 13.2M2 or 10Mû 
R8 800k2 820kû 
R9 I BOk 2 180k û 
RIO 19k2 18kû 
RII 532 562 
The following resistors are made from resistance 

wire: 

Resistance 
R4 
R12 
RI3 

Value 
3.162 
22 
0.12 

Length of 230/250v 
500 watt fire element 
(Welico Ltd) 
202mm 
130mm 
6.5mm 

4g4 

6-532 dia 
holes for 

input sockets 

Fig. 4x Cabinet drilling and constructional details. 

longer than this to allow for the soldered ends. 
The 0.111 resistance may be best made out of 
copper wire. If you use fire element for this one, it 
will be about +in. long and may be a bit too small 
to handle easily. If you use Wellco spiral element, 
230/250V 500W, a 6.5mm length has a resistance of 
112, and you will find the suggested lengths for 
each resistance in the components list. The wire 
should be insulated with a varnish. 

CONSTRUCTION 
Construction should be started around the banks 

of switches, leaving leads about 6in. long for con- 
necting to the meter, the batteries, the potentio- 
meter and the input sockets. The four screws at the 
back of the meter are removed and the cover can 
then be lifted off. The existing scale should be 

Other Components 
VRI 10002 linear w.w. pre-set potentiometer 
BI Two I5V batteries in series (Ever Ready 

B 154) 
B2 One I.5V baby cell battery (Ever Ready 

LPU It) 
Three 3 -way pushbutton units, each operating a 

4 -pole, 2 -way switch (Broadway Electronics Ltd., 
Tooting). 
50µA meter, ex -government (Radio & TV 
Components (Acton) Ltd.). 
Six sub -miniature sockets and plugs. 
One piece of tin. plywood, 12 -kin. x I 1 in. 
Two pieces of leathercloth for covering I8in. x 

Sin.; 15in. x 4in. 
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Fig. 5: Scale calibration for the new 
dial (see text). 

removed, and the scale shown in 
Fig. 5, copied on to thin card, 
mounted in its place. The pointer 
can be lengthened, if desired, by 
gluing a short length of very fine 
wire to the end of it. If this is 
done, it must be counterbalanced 
very carefully so that the posi- 
tion of the pointer does not 
change when the meter is hori- 
zontal and vertical. 

The wooden case can 
covered with leathercloth. 

he 
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UNDERSTANDING F.M. 
-continued from page 762 

polarity only. The pulses " pile up" additively in 
C2, but not indefinitely because there is a drain 
into the following a.f. circuit through C4. Allow- 
ing for the smoothing effect of C2 C3 and the time 
constants of the network it will be realised that the 
pulses lose their separate identities but set up 
voltages that change with their rate of arrival. The 
smoothing network includes the adjustment 
required for de -emphasis. D2 eliminates pulses of 
opposite polarity. 

To produce distinct pulses the carrier must he 
converted to a very low intermediate frequency 
between 100 and 500kc/s and the gain of the 
receiver is consequently low. Nevertheless, it 
provides a simple system of the highest quality and 
a successful valve version appeared in the April 
1965 issue of this journal. It is well suited to tran- 
sistor circuitry and a design is in development at 
the moment. 

As the object of this article has been to explain 
the nature and behaviour of the f.m. carrier in 
order that the discriminators likely to be encoun- 
tered can be understood, such matters as the 
relationship between frequency modulation and 
phase modulation, pre -emphasis and de -emphasis, 
limiter circuitry, and interference, have not been 
included because these can be pursued after the 
information in these pages has been understood. R 

ECONOMY FM TUNER 
(October 1965 P.W.) 

Fig. shows the screen grid (pin 8) of V2 connected 
to the junction of R2 C2. This should have been 
shown connected to the junction of RI¡CI only. 

MINIATURE OSCILLOSCOPE 
(November 1965 P.W.) 

Henry's Radio Limited, 303 Edgware Road, 
London, W.2. have informed us that they are able 
to supply new, from stock, the ACRID (VCRI39A) 
c.r.t. We understand that this will replace the 
VCRI39 without any changes to the circuitry. 
The price is 25s. Od. plus 2s. 6d. post and packing. 

BUILT-IN TUNER FOR TAPE RECORDERS 
(September 1965 P.W.) 

The H402 coil kits are now being supplied with two 
different codings. The colour coding of the cores 
given in the article is correct where the trans- 
formers have part numbers viz: E360-5301-5203 
etc., and where the ferrite rod aerial has only 
three leads. 
Where the ferrite rod aerial has four leads, the 
GREEN and BLACK leads should be joined together 
and taken to chassis (+ve). Also where the trans- 
formers do not have part numbers, the colour 
coding of the cores are as follows: Oscillator- 
Black. 1st i.f.t.-Yellow. 2nd i.f.t.-Red. 3rd i.f.t.- 
G rey. 
A circuit diagram supplied by the coil kit manu- 
facturers, is included with each set of coils, and 
reference to this before construction will clarify 
the connections. 

PRACTICAL WIRELESS AND 
PRACTICAL TELEVISION 

FILM SHOW 
The Film Show, which is held annually, is to be held 
as before, at Caxton Hall, Caxton Street, West- 
minster, London, S.W.I. The crate of the Show, 
which is arranged in collaboration with Mullard 
Limited, is Friday, 4th February, 1966, at 7.30 p.m. 
sharp. The films to be shown are "Electromagnetic 
Waves, Part II" and "Thin Film Microcircuits" and 
the illustrated talk will be on "Transistor Topics", 
Refreshments will be provided. The talk will be 

given by Mr. I. Nicholson of Mullard Limited, and 

in the chair will be Mr. W. N. Stevens, Editor of 
"Practical Wireless" and "Practical Television". 
Applications for free tickets should be made to 
FILM SHOW, "Practical Wireless", Tower House, 
Southampton Street, W.C.2 and not to Caxton Hall. 
A stamped addressed envelope must be enclosed. 
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Dealings with the G.P.O. 

I ENCLOSE part of recent 
correspondence between myself 
and the G.P.O. Radio Services 
Branch. 

From the University of 
Sheffield Amateur Radio Society: 

QI ... Can Sound 'B' licensees 
operate on any amateur 
frequency provided that they use 
a Sound 'A' callsign, the holder 
of which is present? 

Al ... The holder of an 
amateur (Sound) licence 'B' is 
permitted to operate an 'A' 
station under the direct super- 
vision of the licensee on all 
amateur frequencies. Operation, 
however, is restricted to tele- 
phony only. 

Q2 ... Can Sound 'B' licensees 
operate a club (Sound 'A') 
station as authorised operators, 
unsupervised, on frequencies 
higher than 420Mc/s? 

I appreciate that the use of 
Morse is not allowed when a 
Sound 'B' licensee is transmitting. 

A2 ... The holder of an 
Amateur (Sound) licence 'B' 
cannot be authorised to act as an 
additional operator of an 'A' 
club station. 

I feel that these answers could 
be of sufficient significance for 
comment in PRACTICAL WIRELESS. 
J. P. Billingham. 

Ardsley, 
Barnsley. 

Tape Terminology 
THE remark in Mr. Read's 

letter (November 1965 issue) has 
been somewhat anticipated. On 
the 20th of October, George 
Newnes published a short work, 
" Questions and Answers on 
Radio and Television ", putting 
technical matters into language 
that, I hope, will be both instruc- 
tive to the layman and helpful to 
the accomplished. Also published 
on that date was my more 
ambitious work on the subject 
that appeals to Mr. Read, " Tape 
Recording Service Manual ". 
Although this is a volume cost- 
ing three guineas and containing 
technical data on a great many 
tape recorder mechanisms and 
circuits, it also contains a section 
dealing with the principles of 
tape recording and general 
servicing procedures in which 
Mr. Read may be interested. 
H. W. Hellyer. 

Bargoed, 
Glamorgan. 

NEWS AND.. 
THE WORLD'S MOST PRECISE "RADIO EYE" 

fswx-eleeg*AiÄU.k.z,z,emeiveeeyemegiMieell4V. 

A new 140 ft. diameter radio telescope is now operational in Green Bank, 
(West Virginia) USA. It is being used by astronomers to detect sources of 
noise in outer space. Unique feature of the telescope is a Westinghouse 
metal bearing which pivots 2,600 tons on a film of oil only the thickness of a 
hair. 

Built at a cost of $13 million the station, known as National Radio 
Observatory, is designed to be the world's most precise instrument for 
pinpointing waves from outer space. 

THE COLDEST PLACE ON EARTH 
In a recent issue of the Mullard Outlook, details were given of the 
Mullard Cryomagnetic Laboratory located at Oxford, England. This 
forms part of the internationally known Clarendon Laboratory which 
has become famous for its contributions to research in the field of 
magnetic fields at very low temperatures. 

Mullard scientists in their new laboratory with its source of very 
high power magnetic fields have recently been testing many new types 
of semi -conductor material. This may, in time, lead to revolutionary 
methods of generating, transforming and distributing electric power. 
In the course of studying aspects of solid state physics, the scientists 
have been able to achieve temperatures as low as a millionth of a degree 
above absolute zero-almost as cold as the conditions found in outer 
space. 

The Mullard Cryomagnetic Laboratory is believed to be the only 
one in the world to have reached so far down the temperature scale 
and thus earned for itself the title of "The Coldest Place on Earth". 

LASER TELEPHONE LINE IN MOSCOW 

The first laser telephone communication system linking two 
districts in Moscow is being put into operation. Special trans- 
mitting equipment converts telephone signals into impulses 
which are superimposed on a laser ray. The receiving equipment 
directs the ray to a large parabolic mirror which reflects it into 
a system of filter and photo transformers where it becomes a 
telephone signal again. 
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.. COMMENT 
INTERNATIONAL RADIO COMMUNICATIONS 

EXHIBITION 
Now fairly established as a regular event in the radio calendar, 
this year's exhibition at the Seymour Hall fully lived up to the 
reputation of its predecessors. 

The home -constructed units bore witness to the very high 
standard attained these days by Amateurs, and with some ex- 
hibits it was difficult to define the borderline between these units 
and some of the commercial items. Of particular note was the 
solid state mobile equipment built by G3LOK and the superb 
s.s.b. transceiver constructed by G3SBA. 

The British Amateur TV Club displayed an impressive array 
of gear with a triple -turret TV camera with built-in monitor 
screen televising the exhibition from the balcony. 

In the professional field, K.W. Electronics displayed their 
KW2000A s.s.b. transceiver while across the hall Brian J. Ayres 
& Co. were showing a range of National equipment. Highlight 
here was the much talked of solid state receiver, the HRO-500 
costing about 005. Needless to say, this is not a t.r.f.! 

The manufacturers award this year was presented to Tom 
Withers of T.W. Electronics for their solid state v.f.o. for 
144 Mc s. Messrs Imhofs offered an impressive display of cabinets 
of all shapes and sizes, and Electroniques offered their very 
excellent coils and receiver front -ends for the serious amateur. 
J. Beam aerials showed a number of their time proven v.h.f. 
and u.h.f. arrays, plus the able assistance of Vic. Hartopp to 
answer the numerous queries. 

The accent this year was clearly two things-the increase in 
solid state circuitry, and s.s.b. Next year might even see greater 
marriages between these two. 

MARCONI SOLID SWITCHES 

The photograph shows 
the final stage in the pro- 
duction of one of the new 
range of Marconi high- 
speedsolid-state switches. 

Hard black Araldite, 
an extremely tough epoxy - 
resin, is being poured into 
the body of the switch to 
provide complete encap- 
sulation. This technique 
provides the maximum 
possible protection for 
solid-state electronic cir- 
cuits. After curing at 
60'C, the switch becomes 
an entirely solid unit 
which is capable of oper- 
ating under extreme en- 
vironmental conditions. 

These new switches 
are fully transistorised 
and can be used as direct 
replacements for electro- 
mechanical relays. They 
are virtually indestruct- 
ible and will operate 
almost indefinitely. 

Thumbnail History of Radio 
I WOULD like to thank the 

many old-timers who have helped 
me in my researches for the 
above -mentioned article. Most of 
this information has been passed 
on to me by the old operators on 
80m whose ranks are sadly 
diminishing all the time. I feel 
that it is especially important to 
collect all this information before 
it is lost. 
R. F. Farley, G3SSJ. 

Mytchett, 
Nr.' Aklershot, 

Hampshire. 

The Meaning of Amateur 
Do your correspondents think 

that amateur footballers should 
knit their own jerseys and socks, 
or that amateur cyclists should 
construct their own cycles? 

So why should amateur radio 
enthusiasts be any different? Why 
should they not have the benefit 
of commercially -made equipment 
as much as amateurs in any 
other field? 
R. G. Hasler. 

Birmingham, 28. 

I DO not think we should take 
too seriously the letter on this 
subject from Mr. Heathfield 
in the December issue-he 
generalises too much on only a 
few observations. Will he now 
do us the favour of visiting` those 
of his friends whose hobby is 
photography and then tell us how 
much of their apparatus (cameras, 
lenses, light meters, rangefinders, 
print -driers, etc.) they have made 
for themselves, and if he con- 
siders it a bad thing that they 
should buy commercial gear. 

Has it escaped his notice that 
a commercial -looking piece of 
equipment may in fact have been 
built from a kit of parts such as 
those offered by K. W. Elec- 
tronics, or Heathkit? 

Our hobby is perhaps unique 
in that so much of the apparatus 
used in it can be built at home 
to save heavy outlays if one is 
so inclined; that so much is 
published to enable this to be 
done, and that so many people 
(despite what Mr. Heathfield 
would like us to believe) still do 
" roll their own " and enjoy 
doing it. 
W. E. Thompson, G3MQT. 

St. Loonards-on-Sea, 
Sussex. 
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TAPE 
TAPE 
TAPE TERMINOLOGY 
TAPE 

PART SIX 

THREE -HEAD SYSTEM 

Using separate Erase, Record and Play Heads. 

TONE CONTROL 

Used during playback to " tailor " the response 
of the tape recorder to suit listening conditions. 
Can consist of a simple top -cut network or a more 
complicated bass and treble constant -control, 
using feedback networks and balanced controls. 

TRACK 

The magnetised path of the recording after it 
has passed the recording head. Trackwidth 
depends on the gap length. Fig. 19 shows actual and 
proposed track dimensions on standard quarter - 
inch (average) tape. Figures given are in inches, 
and some tolerance is allowed for most measure- 
ments, depending on head manufacture. The dia- 
gram is not to scale. 

(a) Half-track operation, BS. 1568. 
(b) International half-track standard. 
(c) Original Continental quarter -track stan- 

dard, now discontinued. 
(d) Proposed " compatible " standard. 
(e) American MRIA quarter -track standard. 
Note that various standards have been proposed, 

and the latest attempt is to ensure compatability, 
i.e. the replaying of two -track recordings through 
a four track machine for stereo reproduction, 
without losses and also to be able to replay 
quarter -track recordings on a half-track machine, 
which is at present not satisfactory. Spaces 
between tracks and at edges are called " safety 
lanes ". 

001 o.00a* 
t 

by H. W. Hellyer 

TWIN TRACK 

Correctly referring to a stacked head with two 
gaps, one above the other, for simultaneous record- 
ing and playback of two tracks. (As opposed to 
two -track, where a single gapped head is used for 
recording and replay of two tracks by tape inver- 
sion at the end of the reel.) Similarly, quarter - 
track recording is made on a four -track machine 
having two gaps, and employing the tape inversion 
principle. Track numbering is normally 1 and 4 for 
the outer tracks and 2 and 3 for the inner tracks, 
giving a numbering 1 to 4 from top to bottom. But 
some manufacturers favour different numbering 
systems. 

TRANSDUCER 

A device which is actuated by waves from one 
transmission system and supplies related waves to 
other media. Practically, a microphone or loud- 
speaker which converts sound waves to electrical 
impulses, or vice versa. 

TWEETER 

Small loudspeaker specially designed to handle 
the higher audio frequencies. Normally connected 
via a filter which cuts off tones below about 
2,000c /s. 

ULTRASONIC FREQUENCY 

A frequency lying above the audio frequency 
range; usually employed to indicate the frequency 
range of the bias oscillator. This is not strictly 
accurate, bias frequency is usually in the radio fre- 
quency part of the spectrum. 

0.004 

U 09 \ . 1' 

1 

. 

0.246 
ilU 

±0002- -- 

1 

0.039 

0.03' 

U039 

0.019' 

.. 0ó3" \ 0.039' 

-77 ? 
ooa3"> 

0.043 

0'035' 

0-031 

0.031" 

-2 
0.035 

\\0 

am' al9 
(a) (b) (0) 

080}09- 
(d) 

08004 
(e)' 

Fig. 19: Track dimensions on standard #" tape. 

VARIABLE BIAS 

Method of altering bias 
gradually to obtain good tone 
balance, usually during super- 
imposition when the action of 
cutting out erase power can 
affect bias conditions, and when 
reduced bias is needed for the 
later signal to prevent over- 
riding the original. 

VARIABLE SPEED WIND 

In some machines (profes- 
sional types mainly) the speed of 
winding can be potentiometer 
controlled for special applica- 
tions. 
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EXCLUSIVE TO PRACTICAL WIRELESS READERS 
MOREROM 

TERRIFIC 
OF 

CONC DFERS F 

TRANSISTOR 

POCKET RADIOS 
BULK PURCHASE 
ENABLES US TO 
MAKE THIS FAN- 
TASTIC OFFER 
-AND WITH 
MONEY BACK 
GUARANTEE I 1 . 

The "BAN REMO" 
. so tuned that it 

brings the voices of 
star entertainers 
and vocalists dra- 
matically to life- 
In your home, iMce, 

ONLY etc. 2j 

NO MORE TO PAY 
x 14m. Fits easily 
into your pocket 

Sr haShould Worm for month 
eon1/anyone assemble it Man 

hour or two with our easy plan. Miniature 
speaker, carrying case-everything only 28/6. 
2/6 P. d P. (Parts can be bought separately.) 
Limited period-so rush your order before it's 
too late. DEMONSTRATIONS DAILY. 

DON'T WALK - 
JUST TALK!! 

INTERCOM 

OUTFIT & 
BABY ALARM 

ONLY current models. You get 2 
separate, fully transistorised 
intercommunicating sets - 
each can speak or listen to 

the other - complete with 60 ft. connec- 
ting wire. Fixed In a flash. Ends baby - 
crying worries. Ideal for Workshop to 
House, Sickroom, hundreds of uses! 
Hangs on wall or stands up. Our absurd 
price 49111. battery 2/6. extra Post, etc. 
3/7. Money refunded if not 6 ens. value! 

LIMITED QUANTITY SAVE £3.13.1 

Robustly made, brand new 

4911 I 

MAKE 5 DIFFERENT 
TRANSISTOR RADIOS 

FOR 

35/ - 
NO EXPER- 
IENCE NEC- 
ESSARY. 

p On 
-`i s No 

ly 8 
Soldericon- ng. Qp b® nections for 

first radio to work. oEde M., Just look, you get 
A.B.C. Plans, Cabinet, 

Loudspeaker (alone 17/6). Earphone, 
4 Semi -conductors, Coils, Condensers, 
Resistors, Tuner, Switch, Screws, etc. 
YES - EVERYTHING! Loud clear 
English and Foreign reception. As sup- 
plied to Educational Authorities. H.M. 
Forces, etc. TESTIMONIALS GALORE. 
Mr R O'D of Londonderry, writes:- .. I received your components and 1 must 
say that Iam very satisfied with them, I have 
it already set up! .. " COMPLETE HOME/ 
RADIO COURSE. Originally £6 SEND 
ONLY 35/- plus 3/8 post, etc. 

PRACTICAL WIRELESS 

IT HAD TO COME EVENTUALLY! THE 
"SKYSCRAPER" PERSONAL COMMU- 
NICATIONS RECEIVER. Highly sensitive. 
World-wide abort -waves reception including 
news in English and countless other broad. 
casts from RUSSIA, AMERICA, etc.. etc. 

Take it anywhere- 
it's featherweight' Bi, 
a 34in. x 11in. Band - 
spread Tuning, Ver- 
nier Dial, Miniature 
Valve Circuits, Plug -In 
Coils Own Rod Aerial, 
etc. 50% of production 
to be exported. Any- 
one can assemble it 
within 2 hours-only 

a few connections to make-experience unnecessary. 
Parta Incl. Case. Personal phone. Easy -to -tallow 
plan -49/6 plus 2/8 Post, eta. 

TRANSISTOR RADIO KITS 
SOLD IN DEPARTMENT STORES AT 55.8.0. 

OUR 

PRICE 

37/6 
P. & P. 

8/8 
Extra ¡ß¡.;;s2' 

Well-known brand Transistor Radio Kits-YOU 
SAVE 93.10.6. Covering all medium/long wave with 
part. including ?dullard Semi Conductors. 48 page 
instruction manual. Entertaining and educational. 
No soldering, Just plug in. making many different 
Radios in a few mina 

ONLY 

1816 

CAR CIGARETTE 

LIGHTER 
DISPENSER 
High Class Stores sell at 
3 gm. - save 22.4.6 
Top quadty chromium. 
Car cigarette Lighter 

-Dispenser. Fixed in s jiffy - 
Pressing Button delivers ready -lit 
Cigarette into your handl Takes 
10 cigarettes-King sine or any Muni 
As Sited to luxury ears. Safe, fool- 
proof. 40 x 4 i fin. Lifetime 

tested. ready to use. Refund it not worth 8 gm. 
750 only. 18/8 plus 1(8 P. & P. (state 6 or 12v.). 

FABULOUS 
ST. TROPEZ MK. 6 

The Sensational Pocket Radio 
.This fantastic offer will amass you 
-the beautifully compact ST. 
TROPEZ, measuring 4} a 3 x IIia. 
receives perfectly in bedroom. 

'"'e office or gardens-over all medium 
waves including Luxembourg. Un- 
der ld. per hour running cost. 
ANYONE can assemble it inone 
or two hours using our simple 
A.B.C. plan, 25/- (P, & P. 2!8 

extra). Case extra. Parts can be bought separately, 

Read what just a few of our satisfied eostomen 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 1 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 S writes ... I would just 
like to say how pleased my son is with this 
radio. 

10 TRANSISTOR PERFORMANCE 

HI-FI RADIO 

ONLY 

55/- 
POST 316 

LIQUIDATION PURCHASE 500 ONLY 
Made to Sell at 54 gus. - Save £3.0.8. 
Latest camera style radio. Big -Set tone 
from tone -chamber moving coil speaker. 
new device plucks in Station after Station 
including Luxembourg, Caroline, etc. 
Fantastlo coverage - 1S7óT1 metres! 
Expensive looking finish, simulated 
leather. black and chromium. Size 
W a 24'a li'. 7 semi -conductors. 55/-+2/6 
bate+3/8 P. do P. Refund if not delighted. 

NEW RADIO 
VOLKSRADIO 

ANYONE 
CAN BUILD 

IN 2-3 HOURS, 

19/6 
EVEN 711F. 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 a 21 a Iiin. 
Many Testimonials: M.H. of Bradford, 
writes: "... I have just completed one of 
your sets successfully. 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- 
tions and plan have obviously been very care- 
fully thought out so that even the most dim 
can follow them " Direct from 
Manufacturers to Yon. Send 19/8 
plus 2/6 post, etc. 

PARTS AVAILABLE SEPARATELY 

AMAZING CIGARETTE 

RADIO 

ONLY 

18/6 
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 16 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 218 post etc. 

PARTS AVAILABLE SEPARATELY 

CONCORD ELECTRONICS LTD. (DEPT. P.W.28) 9 WESTERN ROAD, HOVE, SUSSEX 
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TRANSISTOR ELECTROLYTICS 
COMPARE THESE PRICES! 

32µF 1.5 volt 25µF 6 volt 4µF 5 volt 
25µF 3 volt 30µF 6 volt Sp.F 5 volt 
2µF 3 volt 50µF 6 volt 6µF 5 volt 
3µF 3 volt 100µF 6 volt 8uF 5 volt 
8µF 3 volt 2µF 9 volt 16uF 5 volt 
10µF 3 volt 10µF 9 volt 32uF 5 volt 
12µF 3 volt 2011F 9 volt 50;eF S volt 
20µF 3 volt 212,F 2 volt 64;.íF 5 volt 
30µF 3 volt 3µF 2 volt 2.5µF 25 volt 
40µF 3 volt 4u.F 2 volt 16µF 25 volt 
25µF 6 volt 10µF 2 volt 32p.F 25 volt 
2µF 6 volt 20uF 2 volt 2µF 30 volt 
3ßµF 6 volt 25;.oF 2 volt 16µF 30 volt 
4µF 6 volt 30µF 2 volt 25u.F 30 volt 
8µF 6 volt I;oF 5 volt I;/F 50 volt 
10µF 6 volt 21.1.F 5 volt 5µF 70 volt 

All tile above at Il2 each. 

320uF 2.5 volt 250µF 15 volt 1501.ef 25 volt 
200µF 3 volt 500µF 15 volt 100µF 30 volt 
250µF 6 colt 100µF 18 volt 200µF 30 volt 
400µF 6 volt 64µF 25 volt 50µF 150 volt 

All the above at 116 each. 

1.000µF 6 volt 750µF 15 volt I,000µF 25 volt 
1,000µF 12 volt I,000µF 15 volt 500µF 50 volt 
4,000¡íF 12 volt 500µF 25 volt 1,000µF 50 volt 

All the above at 21- each. 

200/100µF, 257V or 200/2000.f, 275V ... ... ... 616 each 

CONDENSERS 
Silver Mica, 3.3pF to 6,800pF. Including High Voltage Disc 
Ceramics (normally 3!- each) 101, per 100 
Paper Condensers: 0001µF,001µF,002µF,005µF, 021.LF and 
041.eF, all at 716 per 100. E3 per 1,000; IµF, 25p.F, 5µF, 
let- per 100. 

RESISTORS 
I/10th, I/6th, I/4th. watt ... ... ... ... 101- per 100 
Mixed wattages + watt to 3 watt. Close Tolerance. Assorted 
Values. Polythene wrapped on cards of 10. Give-away 
price, 50!- per 1,000, plus 5/. post and packing. 

TRANSISTORS (At a price you can afford) 
OC71 equivalent. 1l- each, 25 for El, 100 for E3. 
NKTI24 or NKT125. Switching transistors. 2f- each, 6 for I01. 
Large Car Radio type Output Transistors, 0C25, 0C35, 
NKT405, 101- each. 
Packet containing: three 2G417, two 2G37I, one 2G38I, one 
2G339, one diode (for making superhet with complementary 
symmetry transformerless output stage) El complete 
Diodes, 1!- each. Zener Diodes, ZEI2, ZB4.3, 51- each. 
BY100 Mains Rectifiers for TV Sets. 716 each. 

SIGNAL INJECTOR. R.F./l.F./A.F. Transistors, com- 
ponents and circuit co make. Only 101- complete. 

LOUDSPEAKERS. Brand New, 4 inch. Excellent 
reproduction. 101- each. 

Midget Earpieces, complete with plug and lead ... St- each 
Magnetic Lapel Microphone with plug and lead ... 101. each 
Transistor Holders ... ... ... ... ... 11. each 
Miniature Soldering Irons, complete with Bit ... 301- each 
Set of 5 assorted Bits to suit any ¡ob ... ... 20f. sec 
Crystal Set kits 
POCKET-SIZE MULTIMETERS. AC/DC/Ohms ... .. E3 

Transistor Intercomm. Units... ... ... ... 551- pair 
FLUORESCENT FITTINGS: 5ft. with choke and starter, 3916; 

4ft, with choke and starter, 3216. Carriage 101- per fitting. 

ACOS PICK-UP HEADS. COMPLETE WITH NEEDLES 
This is the price you would expect to pay for the needles 

only! 

Stereo ... ... ... ... ... ... ... 11.. 
Diamond Stereo ... ... ... ... ... 2819 

Will fit most record changers. Can be very profitable! 

RELAYS 
700 ohm or 2,500 ohm coil. Transparent dust cover. 2 pairs 
of change -over contacts. PLUG-IN TYPE. Base included 
in price. 251- each. 
For orders less than 10!- please add 6d. towards postage. 

Ga F. MILWARD 
17 PEEL CLOSE, DRAYTON BASSETT 
Near TAMWORTH, STAFFORDSHIRE 

Tamworth 2321 Post only 

January, 1966 

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 

Telephone CEN 1635 

GUITAR AMPLIFIERS 
with TREMOLO 
12 months' taarantes [valves 3 months, 

.nrnte ...rh 
I_U) zCp:,tatr 

ni m 
1 -Ugh 

i 1Ot 

V ok,i 
r 

[I 

uitab'e for nil 
ts pea of guitare 
and nu ior - 

povo. Do hn pa 
rate Bust :md 

't Ma' 
ootrol. 'Ilp 

010 speed an.t 
depth eootr,.l.,. 
Remote teen, 
o10 'switch -o.1 
,t. 7.5 and 16 
ohms ,output... 
30 and :i0 
watt valve, 

ECC13. ECC83, I:L34. EL34, GZS1. 15 watt valve, ECe203, ECC83, 
EL14. EL34. E/,81. Two extra valves Et7CS3 used ln the tremolocireuit. 
Tremolo operates on one input only. Black and gold front panel Bitted 
tremolo type only at present) Chassis finished ,ives grey hammer. Cover 
with chrome bandies 85/- extra. 
PRICES 
50 watt with tremolo 121.17.6 
30 watt leas tremolo £11.10.0 
30 watt with tremolo 116.17.8 
30 watt lev tremolo 114.10.0 
15 watt with tremolo 513.17.6 
15 watt less tremolo 111.10.0 
Add carriage 10!- any amplifier. Descriptive leaflet tree, stamp app- 
reciated. Suitable speaker,. Bakers 12' Guitar L.S. S gea. Bakers 15' 
Group 50 L.S. 18 ens. Cuvelage tree. 
Caah with order only regret no C.O.D. "No trade or Export" 

STROUD AUDIO 
CASHES GREEN ROAD, STROUD. GLOS. STROUD 788. 
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Fig. 20 depicts (a) original circuit of wind -on and 
re -wind motors of typical three -motor machine, 
with loading resistor used to balance torque during 
Record or Playback. (b) Modified circuit 
using variable resistor to form bridge. (c) Motor 
torque varies as resistance (and hence applied 
voltage) is varied. Suitable for single-phase induc- 
tion motors with no electrical connection between 
stator and rotor. Speed of motor is less than syn- 
chronous speed, the difference being the " slip " 
which- increases as rotor speed decreases. The cir- 
cuit allows relative torque variation. At point of 
intersection of curves, which depend on motor 
characteristics, motors are balanced and at stand- 
still. 

VARIABLE RELUCTANCE MICROPHONE 

Older types of moving iron microphone come 
into this category, and are rarely used for present 
purposes. (See Microphones.) 

VELOCITY MICROPHONE 

A microphone in which the electric output sub- 
stantially corresponds to the instantaneous particle 
velocity in the impressed sound wave. An example 
is the ribbon microphone, in which pressure 
gradient principle is employed, the difference in 
pressure between the two faces of the ribbon 
causing movement and electrical output. (See 
Microphones.) 

VIDEO TAPE RECORDING 

Method of recording television pictures on mag- 
netic tape for subsequent replay. Problems 
involved are caused by the need for large band- width-at least 2 Mc/s-which calls for high speed 
of tape past heads. This can be achieved either by 
fast tape speed or by rotating a sequence of 
switched heads as the tape is moved. Fig. 21 shows 
basic rotating head system used for video tape 
recording. Two-inch Mylar tape is used at 15 in/ 
sec. Headwheel spins at 15,000 r.p.m., giving rela- 
tive head -to-tape speed of 1570 in/sec. Vision 
track is modulated on to an f.m. carrier from 42.2 
to 6.8Mc/s before recording and demodulated after 
replay. There are four heads, and four channels, 
with each head having a 120 degree arc of tape 
contact -30 degrees of overlap. Each head is 
switched electrically during contact, and " killed " 
during out of contact period to reduce stray res- 
ponses. Synchronising is supplied from servo 
control of motor and sync pulses are recorded on 
tape. Switching gate is controlled by photocell 
from motor into switching module. 

The multiple head system scans the tape verti- 
cally with the tape at relatively slow speed. A tape 
speed of 7z in/sec. will produce a track speed of 
200 in/sec. or greater with rotating heads. As the 
tracks are nearly vertical, and in rotation, the tape 
must be wider than standard, and mechanical prob- 
lems of speed regulation, head wear and syn- 
chronisation are encountered. Two such machines 
recently marketed have tape speeds of 12.6 and 
19 cm/sec. and tape width of 50.8mm and 25.4mm 
respectively. 

The alternative technique, of a stationary head 

WIRELESS 

l «-ve 

L.li Motor RH Moto 

Voltage 
(resistance variation) 

789 

Fig. 20: Circuits of wind -on and rewind motors and motor 
torque graph. 

and fast-moving tape, uses speeds of up to 150 in / 
sec., and a standard }in. tape, on which one track 
of video and another of f.m. sound are recorded. 
Typical head gap sizes are less than micron. (One 
example is the American Fairchild V-5000, using 
a tape speed of 120 in/sec., a standard }in. tape, 
and movable heads to scan four tracks. A single 
track is used with multiplexed video and audio 
signals. The record head has a relatively wide gap 
but the playback head gap is only 0.000039in. wide. 
Instrumentation tape is used, of 9,000ft. length on 
a 101in. standard NAB spool.) 

Later developments include thermoplastic video 
recording, first developed for radar equipment. A 
tape is prepared with a positively charged thermo- 
plastic layer, which has a low melting point. The 
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basic negatively charged tape has a higher melting 
point. Thermoplastics soften when heated and 
return to normal condition on cooling. 

The principle involves heating the whole tape to 
the melting point of the charged thermoplastic 
layer by passing it through a vacuum and applying 
a dielectric heater. Ripples are formed on the tape 
in proportion to the moving electron beam of the 
cathode ray tube through which it passes, the 
beam being modulated by the video information. 
The dielectric process causes the thermoplastic 
layer to "freeze" temporarily in its ripple forma- 
tion as it passes through and this modulated tape 
is replayed by passing light through a condenser 
lens, the transparent tape and an aperture(' plate, 
using the Schlieren optical system. A very wide 
bandwidth (up to 50Mc/s) is possible. The draw- 
back is the elaborate vacuum pumping equipment, 
but development of a special tube with a mosaic of 
fine wires in place of the normal phosphor screen 
is still taking place. The wires are embedded in the 
glass and pass right through, forming a virtual 
extension of the electron beam, and eliminating 
the complication of vacuum sealing of the tape at 
the point of modulation. 

Recently announced was a video -disc method of 
recording with parallel principles, but using a 
method of repeated " stills instead of a moving 
picture, stored on disc. The great advantage of 
such a system, if it can be developed beyond the 
slow -scan 25 frames per second limitation, is the 
simplicity of the playback conversion equipment. 

VOLUME 

Correctly, an acoustic, rather than electrical 
term. Measurement refers to the pressure of the 
sound wave in terms of dynes/square centimetre. 
The louder the sound, the greater the pressure, but 

Vision 
input 

Record 

loudness, as a term, depends also on the frequency 
and waveform. Convenient form of volume expres- 
sion is in decibels, this scale being nearer to the 
aural range than any linear form. 

VOLUME COMPRESSION 

System of sound recording where the level of 
the signal passing through an amplifier is arranged 
to control the gain in such a way that high sound 
levels are amplified less than low sound levels. 

VOLUME UNIT (VU) METER 

Type of modulation level indicator which 
measures electrical signal voltages and records 
relative levels of sound. This type of meter res- 
ponds to average values but does not indicate 
peaks. Professional recording authorities favour 
peak programme meters for correct setting of 
modulation levels. American machines favour VU 
meters, the British and many Continental machines 
have various forms of peak reading meters or 
indicators (such as the magic eye) or modified 
forms of these, with rise times flattened slightly by 
charge circuits to give a compromise system. 

A typical VU meter would be a rectifier -fed, 
moving -coil meter with a low total series resis- 
tance so that the non-linear forward characteristic 
of the rectifier makes it almost a square -law instru- 
ment, measuring energy or power rather than 
voltage or current. The scale is marked in volume 
units, each being approximate to one decibel with 
the instrument measuring a pure steady tone. But 
peaky waveforms will produce only the 
" averaged" response, sometimes referred to as 
the r.m.s. reading (not quite accurately, . except 
with pure sine waveforms). 

photocell in _ Switching 
trigger 

for 
tape syncin 

yed 9-a 

Headwheel 

Motor 

Photocell 
output 

Replay 

Graphite brushes 

Slip rings 

Switch 
gates 

Equalisers 

Tape 

Limiter 

1 
Vision 
output 

Fig. 211 Ba is rotating head system for video recording. 
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AR QUALITY 
ANOTHER CODAR TRIUMPH! 

THE NEW 1966 CR.70A 
COMMUNICATION RECEIVER 

This oonWDietely new receiver sets a new high standard for performance and finish unequalled at the price, and is a worthy addition tothe outstanding range of CODAR quality communi- cation 
e) LI four rags: Frequency c/6 Mc/s 1.5 Mohs -42( 

(540-10 metres) 
4.2 Mc/s-11.5 Mc/s 11.5 Mc/s-30 Mc/s. Slide rule scales for each band calibrated In frequencies plus an additional logging scale in degrees. Two speed vernier tuning control with reverse slow tune action. Unique aerial input stage exclusive to the CR.70A employing High 'Q' Air -spaced CODAR-QOIL Inductor giving extremely high gain with low noise level. Panel aerial trimmer :or peaking weak signals. Double tuned I.F. Iron cored transformers. 970 KM with EF183 frame grid valve for maximum gain and selectivity. 5 valves (including two twin triodes) giving 7 valve lineup. Separate B.F.O. stage for CW and SSB reception. Calibrated sinnal strength 'S' meter, illumin- ated. Auzomatic Volume control. Panel phone lack for private" listening. 2-3 ohm output for external speaker. Superb styling, metal cabinet in the new Organasol Satin lustre finish. Size 13' x sr x 7r. For A.C. 200/250 v. Ready built. Not a Kit at the fantastic low price of 919.10.0. Carr. 7/6. 
CODAR R.F. PRE -SELECTOR MODEL P.R.88. Consider- ably improves the performance of any suDerhet receiver over 1.5-30Mc/s. Uses EF183 Frame Grid Valve, 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 1yy21mA 
Hwith 

cables, plugsp 
L.T. Size 

annd nstruuctioons. 65.10.0. Carr.b6. MODEL P.R.80X. Self powered model for 230-250v. A.C. Also provides 25mA at Z)Ov. H.T. and 6.3v. 1 amp L.T. for other acoarorise £7.4.0. Carr. 3/6. 
t ODAR '"Q" MULTIPLIER MODEL R,Q.10. For use with any superset receiver with an LP. between 450 and 470 Ka/s. Provides clnsiderable increase in selectivity for either peaking or rejecting a signal on AM, CW, or SSB. BFO. Size 84 x 5 x sin. Power requirements 180-250v. H.T. at 5mA 8.3v..3 amp L.T. Ready built complete with cables. plugs and instructions. 
96.15.0. Carr. 3/6. MODEL R.Q.IeX. Self powered version for 200-250v A.C. and also provides 25mA at 200v. H.T. and 6.3v. 1 amp. L.T. for other accessories 98.8.0. Carriage 3/6. 
CODAR A.T.S. 12 WATT 2 BAND TRANSMITTER. The newest mcst compact transmitter for fixed or mobile use on 160-60 meee. "The tinonly 
8;1 x 5 X 4i . (Base area is lesTX s than two-thirds of ¡hish 

the BIG voice"Sizeppaagggej 
High atabijty new type calibrated VFO. 1.8-2.0 Mc/s and 3.5-3.8 Mo/s (up to 4 Mots export). Air -spaced CODAR COIL Pi -net output. P.A. Plate current meter plus neon indicator Plate - 
Screen modulator. AM/CW switch and Panel key lack. Plug changeove_ fore or 12 volts heater supply. Ready built 916.10.01. Carr. 41-. A.T.5 POWER SUPPLY mule. For 200/250v. A.C. and 12v. Solid state for Mobile use, complete with all Transmit/ Receive ctangeover switching available. 
CODAR-KIT CR.45K MAINS T.R.F. SHORT-WAVE RE- CEIVER. 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 speaker. *Valve line-up: ECC81, EL84, EZ80. Size 12 x51 x 71n. CODAR-KIT CR.45K complete with valves, 3 calls (10-28, 25-75, 60-176 metres) and 11 page instruction manual. 99.10.0. Carr. 5/6. Extra coils 4/9 each. Instruction manual only 4/- (credited on order). (Can also be supplied ready built-price on request). 
CODAR-KIT MINI-CLIPPER-OUR FAMOUS SHORT- WAVE RECEIVER *Can be built In one evening ready to switch on and bring the World to your fngertops at very low cost. *Supplied complete, with valve. one cou25-75 metres and 
4 -page instruction manual. PRICE 39/6. Carr. 3/-. Extra Coils 4/9 each. Instruction Manual only 2/- (credited on order). Electrical Bandepread available. Provision to add 2 transistor amplifier. 

SEND 6d. IN STAMPS FOR ILLUS. LEAFLETS OF THE CODAR RANGE H.P. TERMS AVAILABLE WORLD-WIDE MAIL ORDER SERVICE 

CHAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE 

SOUTHWICK, SUSSEX. Tel. 3149 
G3IRE G3HGQ 

Canada: Codar Radio of Canada, Tweed, Ontario. 
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An 

integrated 

hi -ti 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 (asfitted 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 121" x 10'. 
See the Goldring G.66 at your dealers-or write for 
descriptive leaflet. 

THE GOLDRING G.66 

G.66/M X.2 £9.18. 8 -i- £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 E71 
Telephone: Leytonstone 8343 

X "TELSTAR" OUR EVER -POPULAR I -VALVE 
SHORT WAVE RADIO 0( 

Receives speech and music 1y 
from all Over the world. Price 
includes valve and one coil 
covering 40-100 metres. Can 
be extended to cover 10-100 
metres. Can be converted to 2 
or 3 valve and all -mains 
speaker use. 'fetal Building 

All parts Costs 35j_ P. & P. 2/- g available se para te!, 

Mains POWER PACKS e 
The ideal economical and safe way of running any Transistor tee 

Radio. Record Player, Tape Recorder, Amplifier, etc. from X 
N9 A.C. Mains with complete safety. 

The MAJOR "Power 
ße Plus" for 9v.; 6v.: 41v.; 39/6 

Single Output. P.&.P.21e 
For 9v.+9v.: 6v.+6v.; 42'6 41v.+41v. Two separate a outputs. P. & P. 2/6 
Please state outputs required. 

V All "Power Plus" units are com- 
pletely isolated from mains by 
double wound transformer en- 
suring 100% safety. 

The BIJOU "Power ef 
Plus". For the smaller 
set using PP3 type 
battery. Supplied com- 
plete with special adap- 
tor 

l 
enabling you to 

reactivate 
type 

your existing 

Lary. 
bat- 171n zr 

P. & P. 2/6. 

ff 6 Transistor Portable 62 6 The ss POP -6 complete with battery, 1 

case and earpiece. P.&P. 2/ti 

Really pulls in those pirate stations. as 

READY TO USE POCKET RADIO 
Covers Medium 
waveband. No bat- 
teries needed. Corn- 

, plete with earpiece. 

SE 

Se 

SE 

SE 

St 

SE 

e R.C.S. PRODUCTS (RADIO) LTD. 

e II Oliver Rd., London, E.17. (Mail Order only) 
XICICIMEIC Export Trade Enquiries Invited gyjnyglegai 

ONLY 9/11 
Y.&.P. 2/- 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and big money await the qualified 
man in every field of Electronics today-both in the 
U.K. and throughout the world. We offer the finest 
home study training for all subjects in radio, television, 
etc., especially for the CITY & GUILDS EXAMS, 
(Technicians' Certificates); the Grad. Brit. I.R.E. Exam,; 
the RADIO AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in 
Television; Transistors; Radar; Computers; Servo- 
mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam. successes. We are the only privately 
nun British home study College specialising in electronic 
subjects only. Fullest details will be gladly sent without 
any obligation. 

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to: 

NAME Block 

ADDRESS Caps. 

Please 
1.66 

BRITISH NATIONAL RADIO SCHOOL 
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WATT 

The unit of electrical power. Defined as the energy expended per second by an unvarying 
electric current of one ampere across a potential difference of one volt. For audio purposes, both the peak power and the average power must be considered. Electro -acoustic efficiency is less than purely electrical measurement may indicate. ,Electro -acoustic efficiency ratio may be as much 
as 30:1 with commercial equipment. A speaker 
efficiency is only some 3 to 5% under normal domestic conditions, so that an amplifier with an average audio output of 10 watts is adequate for domestic purposes, even if transient peak powers 
are as much as 40 watts. Most domestic tape recorders with inbuilt speakers are only intended 
to give about 2-5 watts audio output, which is quite sufficient for normal purposes. 

WAVELENGTH 

In tape recording, directly related to the speed and frequency of the medium; i.e.. the frequency 
of signal and the speed at which the tape passes the head gap, which determines the physical wave- length of the recorded " magnet " on the tape. Wavelengths become shorter as the frequency of the applied signal increases, but longer as the speed of tape transport increases. This is important during playback, where the higher speed permits 
use of a wider gap for a given frequency due to the extended wavelength, or, conversely, allows a higher frequency response for the same gap when the tape is recorded and replayed at a higher speed. 
WOW 

Distortion caused by periodic variation of tape speed. Although there is no standard, variations of up to twenty times a second in pitch of the sound are generally considered as " wow " while varia- tions in the band 20-200c/s are called " flutter ". Wow is more evident with sustained notes and music with " dying tones " such as piano and organ music. It is usually caused by eccentricity in moving parts. Regularity of the wow may be a clue to its origin. Flutter has the effect of making 
the tone harsh, and is often more difficult to deter- 
mine. Its results sometimes sound like an over- loaded amplifier due to frequency modulation of the recorded signal. Wow and flutter figures are stated as an R.M.S. measurement, typical specifica- 
tion being " less than 0.2% total r.m.s. ". More than 0.5% is poor. 

In Table I reel sizes in inches, tape length in feet, playing times in minutes and seconds for principal types of tape in general use. There are variations of tape length, and playing time between 
manufacturers. Figures given are common to the 
largest number of companies. Playing time is for a single track at 3,- in./sec For alternative speeds 
divide and multiply by factors of 2. For complete 
tape playing time on more than one track multiply by number of recorded tracks (except for 
stereo). 

End of Series 
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DOUBLE -SIDED 

BLUEPRINT 
to build a PROGRESSIVE 

SHORT WAVE RECEIVER 
Includes full constructional details, with 
instructions for the following additional 
facilities:- Tuned r.f. Amplifier Stage, 
I.F. Regeneration, Bandspread Tuning, Send/ 
Receive Switching and Tuning Indicator. 

Other Constructional Features include:- 
QUIZ MACHINE FOR EXPERIMENTORS, 

CLUBS AND SCHOOLS 

MINI MODULATOR 
ADD-ON TRANSISTOR STAGE 

rºscTIcaL 
WIRELESS 
FEBRUARY 1985 

Double Sided 

BLUEPRINT 
TO BUILD A 

PROGRESSIVE 
SHORT WAVE 

RECEIVER 
* BASIC SV SUPERHET 

PLUS 
* R.F. STAGE 

* 1. F. REGENERATION 

*NANDSPREAD 
* TUNING INDICATOR 

ORDER YOUR COPY NON! 
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ELECTRONIC 

PITCH -PIPES 

by 

R. Bebbington 
Grad. 1.E.R.E. 

ANYONE who has had anything to do with 
training or conducting choirs will appreciate 
the value of a set of pitch -pipes. Pianos are 

not always situated conveniently adjacent to the 
choir and to pitch the notes of the initial chord 
for unaccompanied singing can be something of a 
problem. The author knows from bitter experience 
that the notes you play on the piano and the notes 
you sing to the choir on your return-after 
knocking over a few music stands and negotiating 
several rows of seats-are not always the same. 
Usually the tenors will be quick to point this out 
to you, that is if the effort of reaching a top A 

that should only have been a top F has not 
permanently strained their vocal chords. The 
electronic pitch -pipes to be described have been 
used successfully for male voice singing and have 
been particularly useful for open-air activities. 

Circuit Theory 
The transistorised version of the well-known 

Hartley oscillator is employed as a high degree of 

stability can be obtained. Even with battery 
ageing there is no discernible variation in pitch, 
which means that the device may also be used as 

atNF 

TT -a- 
7 33CX1 

O 

_- 
O 

n-ott 

1 

a pitch or frequency standard for other purposes. 
The output of the oscillator is fed straight into 

a high -impedance miniature loudspeaker which 
serves as the collector load. Sufficient volume is 

obtained to allow the unit to be operated 
inconspicuously in a coat pocket and still be 

heard. Should extra volume be required an 
output stage can easily be added and a resistor 
substituted for the oscillator collector load. I its 

simplest form the unit can be really compact, the 
prototype measuring 4in. x 3in. x lain. The 
frequency determining components are the tapped 
coil, the capacitors across it and, in the simplified 
version, the series variable resistor. 

For accurate pitch control a capacitor for each 
note is preferable and this requires a single -pole, 
12 -way switch to cover every semitone in a 

complete octave or musical scale. It is extremely 

C 

0071 
or any audio 

e 
transistor 

Push-button 
On-ott 

Fig. 2: Tones selected by potentiometer (see Fig. 4). 

Fig. I: Tones selected by switched capacitors. 

unlikely that exact values of capacitors will be 

found to tune each note in the scale and padding 
by smaller values will have to be done. If you are 

incapable of doing this, even with the aid of a 

piano, borrow the ear of a musical friend. If 

extreme accuracy is not so important the variable 
resistor is an easier and cheaper method of 

frequency control and can be quickly calibrated. 
With the components listed in Fig. 2 the 2kfl 

variable control has a frequency 
range of one octave from E flat 
to E flat. 

Choice of coil will obviously 
7k influence the precise location of 

the frequency range, but this is 

immaterial as long as a complete 
octave is covered, since this is 
bound to embrace all the notes 
in any musical scale. However, as 
the coil is the only item that is 

not standard some details are 
perhaps called for at this stage. 

Push-buttoni. i Many tapped coils have been 
tried and the circuit oscillated 
freely with most of them. These 
included inter -valve transformers, 
television blocking oscillator 
transformers, the tapped primary 
of a standard output transformer, 

.9V 

0071+ 
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January, 1966 PRACTICAL WIRELESS 

DESPATCH-TODAY?-PHONE-R.CaS.! 
DE -LUXE RECORD PLAYER KITS 

Antocbange 2 -tone 
Cabinets 17 z 16 z 
Olin. Kith Stu 
loudspeaker, 3 watt 
2 valve 2 stage 
amplifier ready built. 
Quality output. Volume 
and Bass control.. All 
items St 
together 
perfectly. 
Special in- 
struotions 
enable as- 
sembly in 
30 minute. 
only S wires 
to join. 12 
months guaran. 
AUTOCHANGEtee KITS 
B.B.R. Monarch 
Garrard "1000" 
Garrard AT5 212.10.0; 
OR SEPARATELY 
Cabinet with board 14 z 18in. 63.9.6 P,P, 6/6 Amplifier with speaker 68.12.8 P.P. 3/6 AUTOCHANOERS (Stereo/Mono 10/- extra) B.B.$ UA25 or DMA Monti., 25.19.6 P.P. 3/8 Garrard "1000" Mono 28.10.0 P.P. 3/6 Garrard ATO 28.10.0; ATE 210.10.0 P.P. 6/6 SINGLE PLAYERS 
B.S.H. GU? auto stop 14.17.6 P.P. 2/8 2.8.B. Junior with sep. P.Q. 23.7.6 P.P. 2/6 

Complete -as above 
610.10.0 P.P. 7/6 
611.19.6 P.P. 7/6 

ATE 514.6.0 P.P. 7/6 

Q MAX CHASSIS CUTTER 
Complete die punch Allen screw and key 

14/6 t-1gin. 181- I¡in. 22/6 
ein. 14/9 Ilin. Ill/. 2in. 3413 lin. 15/6 l in, 18/6 2 in. 3719 
-i n. 15/9 I :in. 20/. 2*iin. 44/3 lin. 181- Ihin. 2016' I in. sq. 3116 

CRYSTAL MIKE INSERTS loin. dia. x lin., 8/6; BM3 1 a lin.. 7/86TOC 

leANNY ARBON MIKE 5/ 
Coils Wearlte "P". 4/-; Osmor "Q" from 4/ -- Rep. DRR2 L. & M. with reaction, 4/8. Ferrite Aerials Valve. M. 8/9'' M.L., 12/6. Ferrite Aerials L.M. translstor/olrcults, OSMOR, 10/, WEYRAD, 12/6. Ferrite Rod 8 it lin.. 6 a lin., 6 x'/,,111.. 3/. ea. H.F. Choke, 4/8 pr. Osmor QCI, 8/9. Test Prode, 2/9. Set Trim Tools, 3/-. Neon Mains Tester Screwdriver, 5/-. Multicore Solder, 6d. yd. Dispenser, 2/8, 

PW TAPE RECORDER TUNER All components specified Eagle H402 tran.letor 
colle, 3 445 ka I.Fa and oecillator coil, tuning condenser with trimmen, ferrite aerial, Tuning 
dial, Mollard translators and power pack compo- 
nent,, 63.15.0. Eagle H402 coil cet only. 24/0. Eagle 8 tranoietore, diode, thermletor, 29/6. 

MOVING COIL MULTIMETER TK 208 
0-1000v, A.C./D.C. ohms 0 to 100k, etc.. 47/8. VALVE HOLDERS. Int. Oct. 6d. Maude Oct. 8d. 
B7G, B8A, B80, BOA, 9d.; 27G, BOA Cans, 1/.. Ceramic I.O. EPOS, BG7, BOA, 1/. Valve plugs 2/8 

1.F. TRANSFORMERS 7/6 pair 
486 K/, Slug Tuning Miniature Can, 8 z 1}t0. dia. 
High Q and good bandwidth. Data Shat,, 

New R.C.S. VALVES 0O day Guarantee 
1115 6/- 6076 61- EBC41 8/- PCL82 10/. 
185 6/- o8N7 6/- EBC81 e/- P1.81 10/. 
1T4 3/-6VeG 6/- EBF80 6/-P3.88 7/- 
364 -/- 6X4 5/- ECH42 9/. PY80 7/- 
3V4 7/-6X3 8/-EC1381 9/-PY81 8/- 5U4 8/-12AT7 6/- ECL80 9/. PY82 7/- 5Y3 6/- 12AU7 8/- ECL82 10/- 8P81 3/- 
5Z4 9/- 1211117 71- ECL88 10/. U22 71- 6AM6 7/8 12K7 5/. EF183 7/- BC41 8/. 6AT8 6/- 12K8 14/- EF86 101- UBO81 6/- 6BA6 7/. 12Q7 5/- EF89 8/- BF89 5/. 61001 5/- 3516 9/- EL84 7/. UC1181 9/- 6H6 3/- 33Z4 5/- EY61 9/- CL82 10/- 
iJe 5/. DAF96 81- EZ40 6/- UL41 918 6370 fit- DF96 8/-EZ80 7/. 131.84 8/- 6E6 5/-01196 8/- 7/- UY41 51- 61170 5/- 0190 8/-MU14 7/- UY85 71- 6E8G 5/. EABC80 7/8 PC97 7/- UU9 71- 
0t77M 5/- EB91 4/- PCCe4 8/- W81 8/. 
B.T.H. PAPE MOTORS 115 v. A.C. 
28 w. 12/6 pair for 200.250 v. (in series) 

RETURN OF POST DESPATCH 

795 

BAKER LOUDSPEAKERS - 
HIGH FIDELITY 

MODELS 
12in., 15w., STALWART 
8 or 15 ohm. 45-13,000 
0.p..., 12,000 lines. Bass 
reo. 46 c.p.a. 26.6.0. 
Ma., 115w., DELUXE 
Foam Coas Surround, 
25-16,000 6.9.e., 14,000 
lines. Bep ses. 36 c.p.a. 

29 
1210 20w., SUPERB 
Aluminium Drive, Foam 
Cone Surround 20-17,000 
cups., Bap res. 22 c.p', 

616, 
GROUP MODELS FOR VOCALS 
BASE, LEAD and RHYTHM GUITARS 
Bass res. 80 c.p.s., response 20-10,000 e.p.a. 
Voles boils 15 ohms. (or 8 ohms to order). 
"GROUP 26" 12.ín. dia., 25w., 12.000 hues 5 gnu. 
"GROUP 86" 12ín. dia., 35w., 14,000 lines 81 gus. 
"GROUP 50" 151n. dia.. 50w., 17,000 lines 18 ans. 

LOUDSPEAKER CABINET& Rosine covered 
17 z 16 z sin., 59/8; 1e z 12 z Mn., 39/6. 
LOUDSPEAKERS P.M. 8 OHM FAMOUS MAKES, 
Silo., Sin., 41n., 5in., 7 z 4in., '16/8 each; 81n., 17/8; Blin., 18/6; 10in.. 30/-; 121n., 30/-; (15 ohms, 
10 x 61n., 22/8; 8 z 31n., 21/-; 9 z 61n., 21/-. 
EMI 13 z 8in. ceramic, double cone, 3 or 150, 46/.. 
WAVE -CHANGE SWITCHES, 2 p. 2 -way or 2 p. 
6 -way; 3 P. 4 -way or 1 p. 12 -way; 4 p. 2 -way or 4 p. 
3-wny, 8/8 each; 8 p. Away, 2 wafer, 6/6. 
WAVE -CHANGE "MAKITI" available, 1 p. 12 -way, 
2 p. 6 -way, 3 p. 4 -way, 4 p. 3 -way, 6 p. 2 -way. KB 
Price, 1 wafer 8/6; 3- wafer 12/8; 3 wafer 16/-. Extra widen 3/8 each, extra long chatte 2/- extra. 
TOGGLE SWITCHES a.p. 2/-; d.p. 8/6; d.p.d.t., 6/ - 

*RADIO BOOKS* (P.P. 9d.) 
Valves, Diodes Transistor ecl W vs. 10/6 Transistor Audio Amplifier Manual 6/ - Shortwave Transistor Receivers .. 5/. Beginners' Modern Transistor Sets 7/8 Sub -miniature Transistor Receivers 5/ - Boys' Book of Crystal Sets W.W." Radio Valve Data . . .. 7/6 High Fidelity Speaker Enclosure .. 51 - 

Mull d Amplifer Manual .. .. 8/6 Valve Guide, Books 1, 2. 3, 4 or 5 5/ -ea. Practical Radio Inside Out . .. 4/6 Transistor Communication Sep W. Transistor Controlled Modele 7/8 International Radio Stations 
JAM Standard open-ctredt 2/6, closed circuit 4/8 Or'nndig type 3 -pin 1/8; Standard Lead .Type 8h Phone Plugs 1/-. socket 1/-, Banana Plugs 1/. 
JACK PLUGS. Screened 3/-. Grundig 3 -pin 3/& BULGIN NON -REV. PLUGS and SOCKETS, P74, 
2 -pin 4/8; P73 3 -plu 4/8; P194 8 -pin 8/8; P466 12/8. 
RESISTORS. Preferred value., 10 ohms to 10 meg. Lw., 0 w., 1 w., 20% 4d.; 10 w.,8d.; 2 w., 1/-. 

GH STABHITY 0 w., 1%, 2/., Preferred value. 
10 ohms to 10 meg. Ditto 5% 10 ohm' toll meg., 9d. 
6 watt 0.5 to 6.2 ohs, 3 W - ((( 1!8 

10 watt WIRE -WOUND RESISTORS { 1/9 
15 watt 10 ohm, -0,800 ohma l 8/- 10K.,15K.,20K., 10 w 3/ - 
MAINS DROPPERS Midget. With .sliders. 0.3a., 
1 K., 0.2a., 1.2 K., 0.15a., 1.5E.. 0.1 a.. 2 E., 6/ - 
each. Line Cord 100 ohm ft., 3 -way, 1/. ft. 
Wirewoand Ext. Speaker Controls 30 0 3/-; 25 0 e/8. 
WIRB.WOUND POTS 3 WATT. Pre-set MM., TV BEST BRITISH P.V.C. pea All vaIna 10 ohm to 25 K., 3/- each, 30 K. 

RECORDING TAPES V- (ambon 30K to 2 meg., B/-). 
LP Sin. 900ít 11/8 DP 1200ít,WINE-WOUND POTS 4 WATTS. Long Spindle 
LP S1in, 1200f t. 14/6: DP 1800ft. 

18/6 Value 50 ohms to 
Tygan 

100 K.,o c7/6. olours, SPEAKER/.FRET Tyide various les Atli LP lin. ISOOft. 19/6= DP 2400ft. 29/6 from 10/- ft.; 201n. wide from 6/- ft. Samples B.A.R. 
Volume Controls ohm COAX / EXPANDED METAL Gold or Silver 12 z 12, 8/-. 80 CABLR COAX ARDENTE TRANIISTOR TRANSFORMERS Linear or Log Track. 
Long spindle., Midget 
5 K ohm. to 2 Me` 
LB. B/- D.P. 4/8 

Stereo L/910/6; DP. 14/6 
lm log + 1mA/log. 7/8 

NEW ELECTROLYTICS FAMOUS MAKES TUBUR TUBULAR C 1/30v 2/j- 100/20, 2/- 9/600íN 
TYPES 

9 8/350v 2/3 20/25, 2/6 16/600v 12/- 4/350, 8/8 600/15, 2/6 16+16/600, 7/0 8,/450, 2/8 1,000/16v. 2/8 82+82+82/350,6/6 
32/40v 8/9 8+1- 8/400, 3/9 60+6 10/350v 7Ì- 
0/50v 2/- 88+82/350, 4/6 100 

16+18/450v 4/8 
++200/27 , 12/- 

30,. 0.19d.; 0 
PAPER/91 

81d;mFd, 150v. 8/- 
500v. 0.001 to 0.05 9d.; 0.1 1/-; 0.25 1/8; 0.5 2/6 1,000v, 0.001, 0.002, 0.000, 0.02, 0.02 1/8; 0.05. 0.1 
2,000/v.0.003, 0.0 

5.0 
1, 0.02, 2/8; 0.05, 3/6, 

Sub -Min, 0.001, 0.005, 0.01, 0.02. 0.04, 0.05,0.1.1/ - Sub -Min. Ebetrolytia 1, 2i, 4, 6, 8, 16, 25, 30, 60. 100, 500. 1,000 mFd. 15v., a/6. 1,000 reed 50v. 7/8 
VER MICA 

ditto 11% 80 to 800 pF.11/ ;p1,Ó00n.¿to 2,000 
P.2 

to 
F. 1/9. CERAMICS 500v, 1pF to 0.01 mPd., 8A each. 

TW365 

pF Omin, 810/-i 00 pF standard with 
l%mmen 

9/8; midget with trimmers, 9/-; 500 pF slow motion, standard, 9/-; small 3 -gang 500 pF, 19/9. Single "0" 365 pF, 7/8 SHORT WAVE. Single 10 PF, 25 pF, 50 pF, 75 pF, 100 pF, 150 pP, 5/6 each. Can be ganged together. Couplers Bd. each. 
TUNING AND REACTION. 100 pF, 300 pF, 500 pF, 3/6 each, solid dielectric. TRIMMERS Compreealon 
ceramic, 30, 50, 70 pF, 9d.; 100 pF, 160 pF, 1/8; 203 pF, 1/6; 600 pP, 750 pP. 1/9. 

ELHEADPHONES. D34Tranefo mer De Luxe, Pos 
2,000 ohms, 

h -Pull, 30w., 90/-. EL84 Ultra Linear Pub -Pull, 10w 49/6. 
10w. Multi -ratio Pogh-Pull, 18/6. 
Standard Pentode. 6/6. Min, bat o-0 trans 6/0 

TRANSISTOR MAINS 
i ELIMINATOR PP1-6v. PP9-9v. 2/96 

DOUBLES 42/8. PP1 +PP1, PP9+PPS, P211 
(4 44+40). One as batteries. Also min. 9v. 10/6. 

WEYRAD PSO COILS 
Ferrite aerial 12/8; Ono. P50/1AC, 5/8; lot and lad LF. P50/2CC, 5/7 each; 3rd I.F, P50Printed.Cirrçui9/ Driver5 

ohm Speakers, 5M; 17/6; 6x4ln, 21/- Book 2/-. 3 ohm OPT 10/8 
NEW MULLARD TRANSISTORS 

Holders 1/8. 0071, 8/.; 0072, 7/6; 0A210, 9/8; 0081, 7/6; AP115, 10/8; ÁP114, 11/-; 0C44, 8/-; 0048, 8/-; 00171, 9/: - 00170, 8/6; Á7117, 9/8; OA81, 3/-; 0028, 12/6; ORP32. 12/6. SILICON RECTIFIES. 06230 500uA, 200,. 0/6; BY100 550mA, 400v. 10/, 
MAINS TRAN6FORMERB Peerage 2/- .welt, 
STANDARD 250-0.250 80mA, 6.3v, 8,6 a., 
2n.tapped or d4v. 2a, 22/6; ditto 360-0-3506tß 919/6 MINIATURE 300v., 20mA., 6.3v., L. 

1100/6 
MIDGET 220v., 45mA., 6.8v., 2a. 
SMALL 300.0.300 70mA., 6.3v., 4e. 19/6 E.M.L 280.0-280, 100mA, 6.3v. 3.5 a, 6.3v. IM 17/ - HEATER TRANS. 6.3v., lia., 7/8; 6.3v. 4a, 10/8 Ditto, tapped 1.4, 2, 3, 4, 5, 8.3v., lia 8/6 GENERAL PURPOSE LOW VOLTAGE 2 amp. 
3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24, 30v. 28/. I amp. version. taps and C tape up to 60v. 
AUTO TRANSFORMERS. E30 -110v. 80w. 18/-18/ 0-110, 200, 230, 240v., 150w, 22/6; 50w, 82/6 NULLARD "610" Mains Transformer 83/8 TRANSISTOR, 9v., 80mA., 11, z 11 z 1M. 7/8 

100ft. 500 Mc/e 1 /6yd. s 

TELESCOPIC CHROME AERIALS, 12 to 33in., 6/8, THIPLEXERS Banda I, II, III,12/0, COAX PLUGI 1/ - LEAD SOCKETS, 2/-; PANEL SOCKETS, 1/-, OUTLET BOXES (Surface or tlush), 4/. each. BALANCED TWIN FEEDERS, 8d. yd. 80 or 300 ohm TWIN SCREENED, 1/- per yard, 80 ohms only.. 
Blank Aluminium Chesil., 18 e.w.g., 4 sides, riveted 
corners, lattice fixing holes, 24m. side., 7 z 4`,. 5/6; 
0 7in., We; l l z 71n.. 7/8; 13 z Sin., 9/6; 14 z 11ín. 
12/8; 15 z 14in., 15/-; 11 z 31n., 8/6. 
Panel. 18 c.w.g. 12 z 12tH., 5/8.14 x31pp., 4/8; 12 z stn 
8/6; 10 z 7ín., 2/9 8 z 6íe,., 2/.; 6 k 41n., 1/8. 

Semiwir spaced }In 
40 

26//º, sU. yd. 
Ideal 025 linee U.H.F. 
Low loa 5dB 

THE "INSTANT" BULK TAPE 
ERASER AND RECORD HEAD DEMAGNETIZER 200/230v. A.C. 35/- 
P.P. Charge 116 Full list I1-. C.O.D. 216 extra 

D8005 7.3 CT,1 Push -Pull to 3 ohm output 11/- 
03034 1.6:1 C.T. Posh -Pull Driver 11/- 
D3058 11.5:1 Output 3 ohm, 11/-; D1001, 12/-; 
D239 4,5:1 Driver, 11/6; D240 8.6:1 Driver, 11/8 
TRANSISTOR POTS 5 K Switched VC1546 5/3 

UB MIN EARPIECE Xtal or Magnetic 7/6 
UB -MIN JACK AND PLUG 2.5 or 3.5mm., 818 pr, 
TV REMOTE CONTROL for Philips 19TG111A, 
121A, 125A. 142A, 23TG111A. 113A, 121A, 1SIA. 
Plug-in, with 11fí. 7 -way able. 8 DP switches, dual 
pot, volume and brightness, OA91 diode etc., etc. Litt 8 ens. New, boxed. OUR PRICE 12/8 post bee. 

RADIO COMPONENT SPECIALIST 
Written guarantee with every purchase (Export: Send remittance and postage, no C.O.D.) 

'- MERRY XMAS 
337 WHITEHORSE ROAD 
WEST CROYDON rÑóhoxe 

Suss 133, 68 pass dour, S.R. Stn. Selhurst 

S 
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PR OZI D 
Improved internal T 
assemblies. 

Re -styled scale plate for 
easy rapid reading. 
2 basic scales, each 
2.5 inches in length. 

New standards of accur- 
acy, using an individual 
calibrated cale plate: 
d.c. ranges 2.25% f.s.d. 
a.c. ranges 175% f.s.d. 

Available accessories in- 
clude a 2500V d.c. 
multiplier and 5, 10 

and 25A shunts for 
d.c. current measure- 
ment. 

As from 1st Nov- 
ember 1965, Avo 
are operating a 
new nett Price 
List. Full details 
on request. 

I,TD 

PRACTICAL WIRELESS 

STANDARDS 

Mk4 

MULTIMINOR 

OF 

January, 1966 

ACCURACY 

RELIABILITY. 

D.C. Current: 100µA f.s.d.--IA f.s.d. in 5 ranges 

A.C. Voltage: 10V f.s.d. -1,000 f.s.d. in 5 ranges 

D.C. Voltage: 2.5V f.s.d. -1,000 f.s.d. in 6 ranges 

D.C. Millivolt range: 0 -100mV f.s.d. 

For full details of this pocket-size instrument, write for descriptiv 

AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD - LONDON, S.W.I 

The Mk. 4 MULTIMINOR is an 

entirely new version of this famous 
Avo instrument and supersedes all 
previous models. It is styled on mod- 
ern lines, with new high standards of 
accuracy, improved internal assem- 

blies, and incorporating panclimatic 
properties. 

The instrument is supplied in an attractive 
black carrying case, which also houses a pair 
of leads with interchangeable prods and clips, 
and an instruction booklet. It is packed in an 

attractive display carton. Robust real leather 
cases are available, if required, in two sizes, 

one to take the instrument with leads, clips 
and prods, and the other to house these and 

also a high voltage multiplier and a d.c. shunt. 

Resistance: 0-2 MII in 2 ranges using 1.5V cell. 

Sensitivity: 10,000í21V on d.c. Voltage ranges. 

I.000f3/V on a.c. Voltage ranges. 

e leaflet. 

Phone: VICtoria 3404 cI,oyr 

MMI7 

FREE TO AMBITIOUSENCINEERS 
- THE LATEST EDITION OF ENGINEERING OPPORTU'NÍTLE;S 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative I56 -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- 

tronic Courses, administered by our 

Specialist Electronics Training Division- 
tbe B.I.E.T. Scrod of Elecrrotica, expdams 

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 esperieses, Yoe useeet Cord 
to mica reading tea lemons hook. It you are earning 

less than Ere a week, send ter your cosy et 

"ENGINEERING OPPORTUNITIES" today-FUSE` 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng.. 

Civil Engineering, 
Radio Engineering, 
Automobile Eng., 
Aeronautial Rag., 
Production Eng., 
Building, Plastics. 
Draughtsmaneie. 

Televising. etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 

dLLYeeh.l 
A.Y.I.C.E. 

A.1LLY.1. 
A.LO.E. 

BSu. 
A,M.LE.E.E. 
City 2 Guilds 

Gee. Cart et )aioqtb 
..... e 

Eta., eM. 
ADDRESS 

ÉQÚÌ PMENï 
Basie Practical and Theore- 
tic Courses for beginners in 
Radio. T.V., Electronic. 
Ete., A,M.LE.R.E, City C 

Guildº 
Radio Amateur's Ems 

R.T.E.B. Certificate 
P.Y.O. Certificate 
Pretese Radio 

Radio ds Television Servicing 
Practical Eleatronie 

EYdroniea Engineering 
Asdomtloa 

INCLUDING 
TOOLS! 

The specialist Eter- 
gronics Division of 
B.1.E. T. 
250W suer, you a 
real laboratory train- 
ing at house with 
predirei eyuipnend 
Ask for details 

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

POST COUPON NOW 

BRITISH INSTITUTE OF ENGINEERING 

TECHNOLOGY 

(Dept. SE/21), 29 Wright's Lane, London, W.8 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 

Please wend see your FREE IS6_page 

"BIGUIEERING OPPORTWHTIES" 

(Weieeif pas prefer set teat page) 

u 

SUBJECT 08 EXAM 
THAT INTERESTS HiE (SE,21). 
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etc. The latter was used success- 
fully w;thout laminations and a 
tapping was soldered on after 
exposing the primary layers by 
bending back one of the end 
cheeks. The exact position of the 
tap was not found to be critical. 

Practical Layout 

No hard and fast rules are 
given as regards size of unit as 
this will be dictated bj the com- 
ponents available to the construc- 
tor. If a 2+in. loudspeaker is used 
an extremely portable unit may 
be built around it, particularly if 
resistance tuning is employed. 
Readers who are used to working 
from a theoretical diagram will 
no doubt have their own ideas 
about the practical layout and 
this should not present any prob- 
lems. However, for the less 
experienced constructor and 
those who prefer to work from a 
wiring diagram a suitable layout 
is given. 

A small tin box was used to house th experimental model, the loudspeaker and tunin control being attached to the lid. Constructio 
was simplified as the tagstrip and the " earthy 
side of components could be soldered directly t the case. One slight drawback was that initia tuning and calibrating had to be carried out wit 
the lid closed as the proximity of the meta lowered the pitch about a semitone by increasin 
the inductance of the coil. With a plastic case th problem of hand capacity might arise. 

A 9V battery such as the Vidor VT3 was chose because these are physically small but. there is n reason why external batteries should not be used Where space is no criterion a larger speaker may be utilised and this may have the more usual low - impedance speech coil if it is connected through a transistor output matching transformer. 
Advantage was taken of the case being metallic to solder one of the push -switch contacts to it, the other contact being soldered to one of the adjacent points on the tagstrip. A halt -inch length or thick copper wire soldered to the " earthy " contact and fitted with a small length of sleeving serves admirably as a push button. A hole should be suitably drilled, as indicated in the diagram, for this to protrude slightly through the side of the case. 

PRACTICAL WIRELESS 

Push-button 

P J fe3300 J t! Ä6tF 
Jb 

(NMc P 1 or 
Nej: 2N320 
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diird J 

47k(1 
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L1 Tapped col! 
1500-0-1500 turns 
39 s.wg. enamelled wire 
on lidia former, see text 

(Chromatics) 
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Fig. 3: Wiring diagram and layout of Fig. 2. 

A A* B C Cie D DN E F FN ß G* 

D 

C* 

C 

B 

AdF 

A 

Foi 

Fig. 4: Dial for the 2kS2 potentiometer in Fig. 2. 

Calibration 
Once the capacitors have been selected in the 

switched version a permanent scale can be 
accurately scribed as the 12 semitones will be equidistant on the positions of the switch. If the 
simpler resistor method of tuning is used, then 
there will be cramping towards the lower notes 
which could result in some slight pitch 

inaccuracies due to difficulties 
in reading the scale. Generally 
these would be too small to be 

A serious. 
Should the frequencies covered 

0.05 be too high in the musical range 
these may be lowered by increas- 
ing the fixed capacitor across the 
coil or, alternatively, inserting an 
iron core in the coil. 

D 

0.14 0.12 

G 

E F# I G# 

0.1 10.08 10.06 

Approximate values of the switched capacitors for the scale of A Major (3 sharps). The values for the chromatic semi -tones lie approximately half -way between adjacent notes. 
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THAT hilarious pantomime 
" The March of Progress " 

has earned a few deft sideswipes 
from Henry's bladder. Any jester 
worth his cap and bells could 
hardly miss a target so wide. 

In the field of telecommunica- 
tions it would seem that Progress 
-with a capital-is marching 
onward with the relentless deter- 
mination of a hungry rhinoceros. 
Every trade magazine we pick up 
heralds new approaches, develop- 
ments, devices and even ideas. 
Editors delight in crystal gazing 
or, unforgivably, reminding us 
how accurate their predictions of 
a half -century ago have turned 
out to be. 

Boffins-not to be outdone- 
brush up their syntax and publish 
the intimate details of their 
experiments. Scribes like me 
absorb the gist and breathe out 
hot air about " The Sets of 
Tomorrow " or less precisely, 
" New Concepts ". The innocent 
bystander may be forgiven for 
thinking us all a dynamic class of 
citizens, leading the backward 
plodders of Industry and 
Commerce into some brave new 
world beyond the horizon. 

One has only to read the dis- 
mal history of Colour TV to see 
what is meant. In the November 
issue of Practical Television the 
Editor recounted his remarkable 
dream-which ended with a dele- 
gate to one of those interminable 
Colour Television Standards Con- 
ferences crying: "But do we 
really need colour TV? " 

Mr. Sidney Bernstein and Lord 

a < '214/701 ' i r 
fi 

.. the relentless determination of a 
hungry rhinoceros. 

Thomson, chairmen of Granada 
and Scottish Television respec- 
tively, have come out against 
premature launching. This does 
not mean that either of these 
extremely astute gentlemen is a 
reactionary diehard. Their kick is 
not against progress, so much as 
against the effect mistiming of 
decisions may have upon their 
profits. 

And to be sure, decisions are 
not likely to be timed at all if the 
last breakdown of talks, follow- 
ing hard on a hasty " final " 
SECAM demonstration, is indica- 
tive. 

The ironic fact that Henry is 
trying to wrinkle out and lay 
before you, dear Reader, is that 
technical magazines were running 
series of articles on Colour TV 
Principles, or Servicing Colour 
Receivers as much as ten years 
ago. 

These were based on American 
experience, to be sure. Yet it is 
worth remembering that it is only 
as lately as 1964 that the larger 
companies in the States were able 
to make Colour TV pay. Last 
year, for the first time, colour TV 
sales overtook black -and -white 
receivers. What price Progress? 

Getting away from radio's 
foundling, let's ask each other: 
" What sort of wireless signal are 
you getting? " Short of stringing 
the surrounding rooftops with 
piano -wire pigeon traps and 
digging below plastic water -main 
level for the earth return, can 
you pick up interference -free 
programmes? 

I thought not. Then, am I 

being naive in suggesting that a 
logical conclusion is some form 
of communal aerial system? To 
indulge in another Progress Pre- 
diction, the future should bring 
all communication services, 
radio, TV, what -have -you to the 
house via a single pipeline. 
Water, Gas, Electricity. Tele- 
coms, each with its inaccessible 
stop -cock and horrible quarterly 
bill. 

Rather like the Editor's 
dream, you may say. And after 

No.17 

Illogical 
Conclusions 

,70 

Digging for the earth return. 

reading of the furore at Cwm- 
bran New Town last autumn, I'd 
be inclined to agree. There, the 
Corporation decided to be in the 
van of progress by wiring their 
beautifully planned houses for all 
services and putting a one -and - 
sixpenny charge on the rates. But 
the concession was given to a 
relay company and the local 
traders came out strongly in 

protest to the local press. One 
can hardly blame them when the 
pipeline people are also their 
greatest rivals in the set retail 
business. There's not much living 
left in selling radiograms and 
tape recorders. Even if (see last 
month) Dame Progress hands us 
videotape on a plate. 

The joke is that BBC2 had just 
then opened in the area and both 
radio dealers and pipeline tech- 
nicians were chasing madly up 
and down the Welsh Mountains 
in search of the u.h.f. signals. 
Considering the ban on rooftop 
aerials that is imposed in the 
New Town, developments should 
be of some interest to followers 
of the pantomime called 
Progress. 

When colour TV does come 
along, we wonder what the resi- 
dents who voted against the levy 
on the rates will say. Possibly : 

" I don't care about the bloke 
down the road, Jack, My 
Coronation Street' comes 

through OK ". 
That should please Mr. Bern- 

stein, at least. 
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Jonuary, 1966 PRACTICA! wIRELESS 799 

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 NOTETHATWE DO NOTSELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS' SECONDS& REJECTS, WHICH ARE OFTEN DESCRIBED AS NEW AND TESTED' BUT HAVE A SHORT AND UNRELIABLE LIFE. 

012 5/9 
G132 8/- 

GT 2%a8a 

1A4 12/4 
1.16 b/- 

10162 4//8 
102 9/. 
1C3 6/8 

106105 10/6 
1D5 6/8 
1D6 8'8 

62X6 4/3 
6C4 2/3 

8 3/- 
808 3/- 
80g 10/9 

8012 6/9 
6CD6G 18/- 
8087 9/6 

6CW4 24Se 
6D1 1/8 
8D8 9/8 

727 9/6 
70.5 3/- 

7C7 5Sª 
7D3 151- 
705 14/8 

7117 5%9 
- 

7R7 12/6 
7V7 5/- 

8D2 
7Y4 

2Ì8 
9BW6 9/8 
9D2 

2525 7/3 
26Z6GT 8/- 

30C1 6%8 
9 

30C15 10/- 
^0C37 11/9 
90018 9/3 
30Hb 7/3 
30FL1 9/3 
30L1 6/8 
30113 10/3 
30L17 11/8 3,,,,, 1i, 1 

Al l'1 C\ 
(51 17/6 

A17),KN17/- 

AC/SG 32/8 
AC/9G/VM 

AC/TH15/- 
AC/TP 18/- 
AC/VPI 12/- 

T;-;P21Q i 
AZl 8/8 

2234 1/- 
E541 4/8 

EBC3 201 %8 
EBC33 e/. 
2B041 8/e 

EB 90 3/8 
28091 6/8 
22980 6/9 
EBFb3 7/3 
EB989 6/9 
22121 10/3 

21,85 7/6 
EL86 7/3 

EL95 
63 2191 

//8 
2L360 27/- 
EL820 16/4 

EI.L80 
22 

13%8 
2114 17/9 
5234 11/8 

2M7 1 5% 
E280 8/8 

LZ329 6/6 
1E1104 7/8 

ML/MIILD612/8 
119413 20/5 
11854 12/- 

2X406 114 
4/6 
8/9 

N37 10/8 
N78 261- 

N339 25%E 
P41 3/6 

201/240A 
65/. 

9130 22/8 
SP4B 19/8 
SP13C 12/6 
SP91 2/- 
8P42 12/8 
eP61 2/- 
81725 27/2 

TOM 12/6 
1) TD4 7/8 

0301 11/- 
U329 9/- 
U339 9/6 
U403 9/9 
U404 6/. 
U801 15/- 
U4020 6/6 
VMP4G11/9 
VM84B 12/- 
VP2 3/6 

11'4 14/6 
9/8 

14/6 
VP4A 14/8 

01/14 10/- 
GET103 

GETL8 Df17/8 
01.111112/- 
GET113 8/9 
GET114 
GET11617/8 
11ET873 9/3 
GET874 9/6 

GEX33 8/8 
GEX36 10/- 

1PD1 Il,- 
1909 3/8 
106 8- 
11t51L462 783 

606 sl- 
625 9/8 
893 9/6 
6986 8/9 

3/- 
907 7/8 
1001 9/9 
1002 12/- 
1001 

é 
30516 6/8 
30110 121- 
30911 9/6 

AZ31 9/8 
AZ41 6/8 
B36 4/9 
2349 10/8 

2052 4/3 
2053 12/6 
2054 6/. 
2070 4/9 

EM81 7/- 
EM84 8/- 
E1188 8/9 
26187 7/6 

P61 2/8 
PABC80 8/9 
PC86 9/9 
P088 9/. 

TH4B 10/- 
THI1C 10/8 
TH300 14/8 
TH4I 15/8 

VP4B 12/. 
VP130 7/- 
VP23 2/6 
VP41 6/- 

GEX45 6/8 
GEX64 11/8 
GEX66 15/- 
MAT1O0 7/9 

1114 17/8 
11.16 
11.15 

19/10 
/ 

11,26 416 
1N50T 8/8 
191 8/- 
1010 4/9 
IPl1 O/- 
126 4/- 
184 6/- 
125 3/8 
1T2 89/- 
1T4 

6F6GT 7/6 
6970 2/- 
6F82 36/_ 

/ 
61413 8/9 
6914 28/3 
6015 8/9 
6916 8/6 
8917 19/6 
0918 13/5 
0028 9/3 
6P24 10/6 
6932 3/- 

8 
08683 

10D2 116 %8 
10F1 10//- 
1009 9!9 
10918 9/9 
10LD3 8/8 
1OLD11 9/6 
10913 12/. 
10P14 11/6 
11D3 17/6 
111)5 17/8 
1123 171- 
1216 9/3 
12A80T16/8 
13ACR 

30PL1310/8 
30P1 14 

35/511512%6 
8bA5 20/0 
851.6ßT e/- 
35W4 4/6 
3823 16/2 
86Z4GT 4/8 
38260T 5/9 
408UA 6/6 
41MTL 8/- 
418T11 30/- 
43 

g6ff 10%8 
Cl 12/8 
CK508 6/6 
CL4 19/8 
01,33 11/6 
CVO 2/8 
CV63 10/6 
CV271 12/6 
CV429 19/- 
CY1 16/4 
01410 6/8 
OySl 6/9 
Dl 1/8 

F. 99 1 4/ª 
2092 6/6 
EC031 7/3 
20032 4/6 
E0C33 89/1 
20034 21/7 
20035 4/9 
E0040 7/- 
20081 8/6 
20082 4/8 
20088 4/6 
20084 6/8 
26086 5/9 

EN91 16% 
EY51 6/8 
EY81 7/3 
EY83 9/3 
EY84 9/6 
EY86 6/6 
EY88 8/9 
2Y91 3/- 
E235 6/8 
E240 5/8 
E241 6/3 
2280 3/9 
2Z81 4/8 

PC97 6/9 
P0084 5/6 
P0085 6/9 
PCC88 10/6 
PCC89 11/8 
P00189 10/- 
PCF80 6/6 
FCF82 8/. 
PCF84 8/6 
PC986 8/3 
P09801 9/9 
PCF80210/- 
P09805 9/3 

TP213 6/8 

TP26 6/- 
TP2620 7/6 
TY86F 11/8 
UA2080 5/8 
U1F42 6/9 
17541 10/8 
UBC41 6/3 
UBC81 6/3 
013980 6/8 
UBF89 8/3 
UBL21 10/9 092 6/8 

VR753 21/- 
VR106 5/8 
VR150 4/9 
VT61A 7/- 
VT501 3/- 
VU111 5/- 
V0120 10/- 
V0120A10/- 
VU133 7/. 
W21 6/- 
W42 12/- 
W61M 24/8 
W63 10/6 

MATPO 7/9 
MAT121 8/6 
OAS 8/- 
0A10 8/8 
0170 3/- 
0173 3/. 
0179 3/- 
0181 8/. 
0185 8/. 
0186 4/. 
0190 8/. 
0A91 8/. 
0A95 8/8 

1114 68 
lU6 6/3 
7A7 12/6 
2020 2/8 
20130 7/- 
2D21 6/- 
2E2 8/. 
314 3/9 

2%8 
8118 1/6 
6856 3/- 
d160T 4/8 
BJ6 3/- 
6.476 4/8 
8J76T 7/. 

8 

12AD6 p¡8 
12A26 8/- 
12127 6/- 
121./18 10/9 
12AT8 4/6 
I2AT7 3/6 
121126 6/9 
12107 9/6 

48 108 %- 
46 17/6 
45280T 16/- 
60A6 21/10 
5026 8/8 
5006 6/6 
50006640/9 

214/8 

D42- 10%6 
D68 6/- 
D77 2/3 
DA032 7/8 
01991 8/8 
DAF96 6/- 
DCC90 6/9 

6 

20C18911%8 
200804 8/9 
200807 13/. 
E0080 78 
E0982 6/3 
20986 10/- 
209404 29/. 
2023 23/8 

2E90 
FC2 14/6 
904 8/9 
F013 14/8 
FC13C 17/- 
FW4/5006/8 
FW4/8008/8 
GT1C 9/9 
GUISO 

fi18%6 PCL829 
P01.88 9/8 
P0L84 7/8 
60185 8/8 
PCL86 8/9 
P01.88 12/8 
PEN46DD 

37%- 

150086 89 

00084 
%8 

061180 8/3 
001121 8/- 
UCH42 8/- 
001181 8/8 
UCLBI 7/8 
1101r88 9/8 
U941 

W77 2%8 
W81M 6/9 
W101 26/2 
W107 10/8 
W729 17/8 
X14 7/9 
X18 8/- 
X24 

01211 18/6 
0/220012/6 
0.6Z203 9/8 
017.204 9/6 
012210 7/4 
0016W 35/- OC19 25/. 

SA6 6/9 
3B7 6/- 
3D6 8/9 
3Q4 511 
SQ66T 6/9 
384 4/9 

6K702 1%8 
0270T 4/9 
61380 8/3 
62802'186/6 
6226 84/- 
61.1 10/- 

17%3 

l ÁV8 5/9 
12A17 418 
121Y7 9/9 
12216 5/8 
12228 4/9 
1'22117 8/- 
1221 

11%8 

62KU 
031411 14/6 
72 8/6 
77 6/- 
78 4/9 
80 6/3 
83V 

DD41 10%6 
DDT4 7/6 
DET28 7/6 
D933 8/6 
17986 16/- 
DF72 80/- 

E0H21 Ó $ 
201133 22/8 
E0H36 8/- 
20H42 8/- 
20281 6/9 
ECH83 6/6 

ßZ30 7/8 
GZ82 8/- 
0233 14/8 
0Z34 10/. 
6237 14/8 
230 5/- 

PEN46 
P2N40DD 

12/- 
P2246 4/- 
P2289810/2 
P22453011 

10/63 

ÚF42 4. %9 9 
11980 8/3 
0985 6/9 
U986 9/- 
15989 6/8 
U141 7/- 
0148 

10/8 
141 10/- 
161 8/- 
163 5/9 
X64 5/8 
165 6/6 
166 7/3 

0022 27/- Ö 3 WI - 
0020 12/- 
0026 8/- 
0028 28/. 
0029 1e/e 
0035 9/6 

4111 8/9 
5240' 3/6 
674 7/- 
81746 4/9 
6V40 8/- 
61/30T 4/9 
028 6/6 
524 7/6 
8/80124 8/9 
61,80 8/9 
0A80 6/9 
6137 4/- 
BAC7 8/- 
0./103 9/6 
6AG7 5/9 
6AJ5 6/6 
6A105 4/9 
6126 8/- 
6128 5/9 
6115 8/3 
66.615 

BLBCT 
61.70TM6/6 
6L18 10/- 
6219 19/. 
8I.D3 6/8 
61.018 6/8 
61,090 6/6 
66770T 7/- 
BPl 9/8 
6225 6/e 
61)28 9/. 
6P28 11/8 
6Q7G 4/8 
6Q7GT 7/9 
61170 5/8 
81170T 11/- 
8817 7/- 
8807 4/9 
6807 7/9 
68076T 4/9 

12HBGT8 
19J60T 2/8 
12J76T 7/8 
1226 10/- 
12270T 8/8 
12K8GT 8/6 
121470T 8/6 
128A70T8/9 
128C7 4/- 
12807 3/- 
126117 3/- 
12887 6/- 
12827 3/- 
12807 81- 
12027 5/- 
12000 1- 
12Y4 2/- 
13D1 61- 
1303 9/- 
14117 9/8 

8612 89 % 
9010 87/6 
9OAV 67/6 
90OGF 49/- 
900V 42/. 
9001 18/- 
16082 18/8 
18002 5/9 
101 16/- 181/n. 34/11 
2158G 6/6 
Y80B 10/8 381 2O/- 
303 16/- 
303 18/- 
806 18/6 
300 18/- 
807 11/9 
.56 
1203A 

2/ 

1822 

DF96 8Ìª 
DF97 10/- 
D1130 15/6 
DH83 4/8 
DH76 3/8 
DH77 3/6 
0281 28/8 
DH101 35/- 
D210718/11 
02719 5/9 
DK32 7/8 
DK40 16/8 
UK91 4/- 
DK92 8/- 
1)296 6/6 
DL33 6/9 
D135 6/. 
01.88 6/8 
DL72 15/- 
0L75 30/- 
DL92 

ECL80 5%9 
20L82 8/8 
201.83 8/9 
201.86 8/- 
290 20/8 
299 20/6 
E922 6/8 
E936 3/6 
2997A 7/- 
21/39 6/- 
2940 8/9 
25'41 8/8 
E042 8/9 
2F50 2/8 
2954 3/- 
2173 5/- 
EF80 4/8 
E983 9/9 
EF85 4/8 
E988 6/8 

H6 LB60 7%8 2 113 4/- 
111.23 12/6 
21,2301) 5/- 
HL41 8/9 
HL41DD12/8 
111,42DD12/6 
HL133DD9/8 
H61309 25/- 
HV1t2 8/9 
HVR111 8/9 
1W3 5/6 
1W4/380 5/8 
1W4/600 8/- 
22032 20/6 
KF35 12/6 
KL35 1.1/8 
KLL32 21/7 
KT2 5/- 
KTe 16/- 

P2NA4 7 
PEN/DD 

4020 17/6 
PFL20090/6 
P1.33 9/. 
PL36 9/. 
PL38 18/- 
P1.81 6/9 
01,82 5/3 
P1.88 8/. 
PL84 8/3 
P1500 16/9 
PM84 9/8 
PT15 10/- 
PX4 9/- 
0X25 8/8 
PY81 8/9 
PY32 8/9 
PY83 8/9 
PY80 4/9 
PY8I 5/- 

8/6 
UL84 6/6 
U24 17/6 
111434 17/6 
UM80 8/3 
URIC 6/6 
UU6 7/- 
UU6 11/- 
U117 11/- 
UU8 14/- 
1509 6/8 
1JU12 4/3 
1/Y12 10/8 
UY21 0/- 
UY4I 6/- 
UY85 9/9 
1110 9/- 
U12/14 7/8 
U16 15/- 
017 5/- 
018/20 8/8 
U19 

48/9 

X782 28%2 
X79 27/- 
181M 29/1 
X101 28/6 
X109 28/- 
1118 9/9 
X119 6/6 
1142 8/- 
Y63 6/- 
Y85 6/- 
263 4/8 
Z68 7/3 
277 3/- 
Z7:19 8/8 
2749 9/3 
2759 80/- 
Tranalsfon 
and ddodea 
AA120 4/8 
11129 4/8 

0036 
28Ñ 

0042 6/. 
0043 16/6 
0044 4/9 
004402 8/3 
0045 8/6 
004811 8//. 
0065 83/6 066 25/- 
0070 6/6 
0071 8/6 
0072 8/- 
0073 16/- 
0074 8/. 
0075 8/. 
0076 8/8 
0077 18/- 
pC78 81- 
0081 4/. 
00810 4/- 6128 8/8 

6AQ5 69 
66116 20- 
6AT6 8/8 
6606 5/9 
61V8 5/6 
81160 12/6 
(IMO 3/8 
6BA6 4/6 
62E6 4/3 
61326 5/3 
6526 5/8 
6BQ6 4/8 
62Q71 7/8 8X6 

6870627 4% 
6827 4/6 
68L70T 4/9 
89270T 4/8 
68Q7 6/- 
68T7 126 
6887 2/. 
6114GT 8/6 
81.16ß 6/- 
61170 7/- 
0V60 816 
61/66T 618 2004 
6X4 6/9 20P6 

6/8 

18D2 12/6 
19 10/8 
191Q5 7/3 
19208680/6 
1921 6/- 
2001 10/- 
2012/ 81/. 
2092 11/6 
2011 12/- 
20P1 12/6 
28P3 12/. 

13/- 
11/6 

25160 7/6 

lß/8 
8101 19/8 
4033 15/- 
4687 71/- 
3763 7/8 
6067 30/- 
7193 1/8 
7475 2/9 
9002 4/6 
9008 2/8 
11884 80/- 
AC044 9/- 
AC2HL 10/8 
A9PEN11/8 

01.94 5/-" 
DL90 8/- 
131e110 10/8 
D9170 5/- 
D1271 9/9 
DW4/3508/8 
DW4/5008/8 
1./Y88 6/6 
DY87 7/8 
E809 34/- 
E83F 34/. 
28800 13/8 
21809 19/8 
21148 1/9 

EF91 3lª 
E992 2/6 
2997 10/. 
E998 9/9 
21183 7/3 
EF184 8/8 
21190 9/8 
E1,32 5/9 
ELI 19/6 
E123 8/6 
EL34 9/9 
E136 10/- 
EL36 8/9 
21.37 12/3 

KT33C %8" 
KT36 29/1 
KT41 8/8 
KT44 5/- 
KT61 8/9 
KT63 8/9 
KT66 12/3 
KT74 12/6 
KT88 28/- 
KTW61 4/9 
KTW62 6/8 
KTW63 6/8 
KTZ41 6/8 
183 3/- 

PY82 4/9 
PY83 6/6 
PY88 7/3 
PY800 5/9 
PY801 7/6 
PZ30 9/8 
QP21 6/- 
QP22B 12/8 
QQV03/10 

86/- 
Q8752010/8 
Q8150/59/8 
R10 15/- 
1112 5/8 

022 
1726 8/8 
6728 7/8 
1731 6/6 
1133 18/8 
U33 16/8 
1537 29/- 
1/45 15/6 
U47 8/6 
1560 4/9 
1152 4/8 
U76 4/6 
4'78 3/9 
11101 19/6 

AC113 18/8 
10114 8/- 
AC127 9/8 
A1)140 25/- 
AF102 27/8 
AF114 111- 
11.115 10/8 
A9116 10/. 
AF117 5/8 
A9114 20/- 
10124 111- 
AF125 10/6 
AF126 10/- 
A9327 9/6 

0Ó00821! 10%. 
0083 6/- 
0084 9/- 
00139 12/- 
00140 19/- 
00170 8/8 
00171 9/ - 
00290 10/6 
00201 29/- 
00.203 141- 
00204 10/8 
0C206 10/6 
OCP71 27/8 6827 8/8 6Y70 

8228 8/- 824/84 
12/6 2111.6 4/9 AC2PEN/ E150 1/8 21,41 7/- 119162 5/9 216 29/- U107 17/6 AFZ12 26/8 ORP12 12/8 

6887 26/- 
6BW6 7/6 717 
62W7 6/- 738 

6/- 261140T14/7 
8266 15/. 2195 

13/8 26800 
12/8 257.40 

7/9 
7/9 
8/8 

DO 12/8 
AC5PE76/ 

DD 23/3 
A6PEN4/9 

2176 8/9 
E18080 5/9 
21091 3/3 
21942 7/9 

EL42 7/9 
2181 8/8 
EL43 6/9 
E1,84 4/8 

12309 9/6 
1.19319 9/8 
LP2 9/8 
1.2319 6/8 

3(17 17/6 
1118 9/8 
219 8/9 
252 7/6 

0191 9/6 
0251 9/- 
U281 8/9 
U282 12/8 

BY101 8/. 
BY105 13/- 
GD3 5/8 
GDB 5/8 

TS2 12/6 
T88 16/- 
V10/15.112/ - 
XA103 16/ - 

WEREQUIREFORPROMPTCASHSETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW METAL RSCTIPIKE$. DRM1B 13/.. DESSE and DRM3B 15/6. LW7 31/-. LW 16 28/-. 1120 7/11, 221 6/8. 2312 6/3. 223 7/9. 11.M4 12/9. RM5 17/8. 14188 17/6. 14A97 19/8. 141100 981-. 141183 86/8. 14B130 31/-. 142261 11/8. FC101 16/9. 1620.1.16.1 8/-. 16RD.2.2.8.1 11/-. 1622.2.1.8.1 8/6. 1821.1.1.8.1 4/-. 18E1.1.3.8.1 11/, 6031 21/, PC116 6/-. 90124 12/6. ßB3 10/6, 02D 9/.. C2H 6/9. C2V 9/-. C3D 11/, C3B 14/8. C3V 11/, 23/3D 4/8. Q3/9 8/7. 
100EL 2TTTI 8 8 

Can 
types:32 

z 32/480v. 8/-. 60 x 60/310v. 6/-. 84 z 120/360v. 9/-. 60 x 230/278v. 9/8, 100 x 400/275v. 12/6. 100/275v. 8/-. 200/276v. 4/-. 1 / types: 8/410v. 1/9. 16/450v. 2/9. 32/450v. 8/9. 8 x 8/450v. 8/-. 16 z 18í450v. 4/-. 32 x 81/380v. 4/.. 8 x 16/480,. 6/9. 32/830, 3/-. 2í228t sileoa rectifier. Types BY100. Output 260 volte Ò amp. No larger than a shirt button, 6/6 each. Series limiting resistance 1/6. 
EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 

Terms of busineee-- Cash with order only. Poet/Peeking 6.1. per Item. Order. over 68 post free. No C.O.D. All orders cleared day of receipt. Any parcel insured /gamet damage In transit for 6d. extra. We are open for personal shoppers 9.00-6 p.m. Bata. 9.00-1 p.m. Complete list of modern and obsolete valves, resistors. oondesrera, taaustormere, potentiometer, microphones, etc. with terms of business 8d. Please enquire for any item not Usted with ß.A.2. 
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800 PRACTICAL WIRELESS January, 1966 

R.S.T. VALVE MAIL ORDER CO. 
Mon -Sat. 9 a.m. 

-5.45 p.m. 
Wednesday I p.m. 

Open Daily to Callers 

21Ia STREATHAM ROAD, MITCHAM, SURREY Tel. MITcham 6202 

O42 5/3 6E07 1016 6L1 9/6 lOLD11101- 30121 6/6 A79'4 1/9 EB91 3/- 
UCI 5/3 611R8 7/6 6L60 7/- 10113 12/8 30017 12/- AT P.5 7/- EBC33 6/- 1 A -19 61387 15/- 61,18 7/6 12AH8 1018 30E5 9/- ATP7 4/8 ERC:41 4/8 
105 6/- 611W6 8/8 60741 5/8 12AT6 418 30F1,1 10/6 AU2 30/- E13090 3/6 
1115 7/8 6BW7 8/8 6Q71IT 9/- L'>AT7 3/3 30L15 121- AU5 8/- EBF80 5/- 

LD5 5/- 604 1/9 68A7 71- l'3AU6 519 301,17 12/6 AZl 8/9 ERF83 7/3 

IN5GT 8/- 6050 4/- 68C7 6/6 12AU7 5/- 30P1^_ 101- AZ31 7/9 ERF89 519 

1E8 5/- 6C6 3/9 6807 4/- 12AX7 4/6 311P19 14/- CB/.1 1218 EBLI 17/6 

164 5/- CC8G 8/- 68H7 2/8 12BA6 8/- 30PL1 11/- CK502 5/- EBL21 10/6 
185 3/5 6C060 22/8 68J7 5/- .2BE6 4/9 3OP1.1312/8 CL3:3 12/8 ECC40 7/- 

1T4 2/8 6CHIi 8/- 68K7 ;T 4/9 12BH7 5/9 30PL14 1218 CY31 10/- E0081 3/3 

3A4 316 6CW4 14/- 68L111T 4/9 12C8GT 7/8 35A5 17/- DAC32 7/8 ECK;82 5/- 
3(./4 616 61)6 2/9 68N70': 4/- 12F.1 19/8 35L6 5/9 DAF91 3/3 EC,C83 4/6 

3Q5 816 .iE5 5/9 68Q7 6/- 19150T 2/3 35W4 4/9 DAI'96 8/- 00084 518 

384 4/º 6F1 9/- 6U4GT 10/- 12J7OT 7/3 3518 10/- DCC90 71- E0085 5/9 
VI 8/- 51650 5,- 6155O 7/8 12K7OT 3/- 35210T 3/9 DF33 8/- F.CC88 8/9 

)R40 81- 6F60 4l- IiV au 81- 12K80T 8/3 3525 5/8 1)F70 5/- ECF80 6/6 
5U40 41- i:FBG 4/6 6160 3/8 11071ST 3/- 37 5/- UF91 2/6 ECF82 6/- 

5140 8/- 8E11 12/6 6V6GT 7/. 128A7 8/6 42 418 01,92 2/8 ECFl21 181- 

513GT 4/6 6F13 5/- 6X4 318 12507 3/6 50B5 6/6 D5'96 8/- EC1135 13/- 
5Z4GT 
6/30L2 
68.7 
6A80 
6AC7 
OAKS 
6AL5 
6AM5 
GAMO 
6AQ5 
6187 
6AT6 

8/- 
10/- 
151- 
816 
81 - 
4/8 
3/- 
2/8 
2/9 
8/- 

22/8 
316 

6E14 
61/23 
6G6 
6116 
635M 
6350 
6J5GT 
6.16 
637M 
6370 
6.170T 
6KBGT 

12/8 
9/8 
2/8 
1/3 
6/6 
218 
4/8 4- 
0/6 
4/3 
7/- 
5/- 

6X513 
6X5GT 
7136 
7B7 
705 
7C6 
705 
7117 
7E7 
767 
7Y4 
9BW6 

4/9 
7/8 

11/- 
7/- 

30/- 
6/- 
8/- 
5/- 

12/- 
18/8 

5/- 
8/- 

1 28117 
12927 
1213E7 
128117 
1487 
19AQ5 
2001 
20F2 
201,1 
20P4 
26P5 
25A6 

2/9 
3/9 
2/9 
5/- 

201- 
7/8 

10/- 
11/- 
12/6 
14/- 
12/- 

6/6 

5005 8/3 
50006024/9 
50L6GT 6/- 
75 5/- 
78 418 
80 5/- 
813 60/- 
85A2 8/6 
150B2 11/6 
150C4 12/6 
801 5/- 
807 7/9 
86614Ì- 0- 

01177 
0K32 
DE91 
DK92 
1)096 
DL70 
DL92 
DL93 
0L94 
D1.95 
DL96 
DM70 
01136 

.318 
719 
5/- 
7/9 
818 
71- 
419 
3/6 
13/- 
6I8 
81- 
51- 

ECH42 
ECHO! 
001183 
ECL80 
ECL82 
ECU() 
ECLBO 
EF9 
EF36 
EF37A 
EF39 
EF41 
EF50 

81- 
516 
8/8 
8/- 
8/8 
91- 
8/8 
20/- 
3/- 
9/6 
51- 
618 
21- 9408 

BB8G 
6BA6 
OBER 
88116 
6BJ4 
6 t 

6/- 
2/- 
4/9 
419 
7/- 
6/6 
7/8 

8%76 
6K7GT 
611.891 
6080 
6080 
6%25T 

1/3 
4/6 
8/8 
3/- 

208 

lOCd 
10F1 
10F3 
10F9 

10L18 

18% - 
12/6 
12/- 
9/9 

10/ 

GT 25Y6 
25Z4 
35Z5 
2526 

30C15 

4/6 
8/- 
813 
7/- 
818 

9/6 

954 
1625 5/- 
4022AB 5/- 
5763 1018 

747 5 2/6 

DY87 7/9 
E8800 14/- 
EA50 8/- 
EABC80 5/8 

2 
7/6 

EE41 418 

EF80 
EF85 
EF86 
F.F89 
EF91 
EF92 

418 
4/8 
816 
41- 
8/9 
8/8 

F. 10/- 
EFIi3 6/6 
E 184 818 
EL31 3/- 
F1L:13 17/6 
EL34 9/6 
EIAl 7/3 
E1A2 7/8 
EL84 4/6 
E 190 6/- 
EL95 8/- 
EM34 9/- 
0M80 6/- 
EM81 71- 
EMS4 6/- 
E8U1502716 
0151 818 
EY81i 6/3 
E 135 4/9 
EZ4U 5l8 
EZ41 8/- 
EZ80 5/8 
E101 3/8 
GZ30 8/8 
(17,32 91- 
0134 9/9 
K T36 22/6 
ET61 17/8 
KT60 12/- 
KTOl 10/- 
KT88 20/- 
KTWr,l 4/8 
KTZ41 8/- 
121A 17/6 
MLB 12/6 
218E4 12/6 
ètU14 41- 
M%40 12/6 
N37 10/- 

N7, 15/- FY83 6/- 001,83 8/9 
N108 15/- PY800 6/9 I?F41 7/. 
NOT! 3/- P1801 6/3 OF89 el- 
NOT7 25/- ft'1 4/- L11.41 BIB 
014 4/- R19 7/- U1.54 . 5/6 
PC86 101- .1111;.1111;U50011500 17M80. -/- 
PCBö 913 591- IiUG 13/8 
PC97 -/- 8130 10/- 007 10/6 
PC084 5/6 81'4 9/- 01i9 8/- 
PCC89 818 8P41 1/8 UY21 7/6 
P0018910/- 81.61 1/- 1141 4/8 
F01680 8/6 81)25 19/6 17185 4/9 
FORS./ 8/- SU215012/8 VCR97 27/6 
PCF84 8/- T41 9/- VCR517 B 
PC1,86 8/8 TDD4 71- 301- 
PCF801 9/9 T1141 201- VCR517C 
PC 1,802 919 U10 71- 301- 
PCF80510/6 U14 7/- VMP4G 171- 
PCFBUb 12/- U19 80/- VR105I3051- 
PCF80812/8 U25 10/- VR1301305'- 
P01,82 818 1126 10/- VT15 12/6 
PCL83 8/- U78 3/8 VT31 59/- 
P01.84 71- U191 11/- VU111 8/- 
P01,85 718 U251 11/6 VU120 101- 
PCL86 8/9 U301 12f- VU508 25/- 
PENA4 20/- U403 816 W8151 5/- 
PEN84 20/- U801 18/8 X79 2816 
PEN45 6/- UABC805/8 X79 251- 
PEN46 2/9 UAF42 7/- X111.5 5/- 
PL36 9/6 UBC41 618 XP1-5 51- 
PL81 71- UBC81 71- X9G1-510/- 
PL82 5/- UBF80 5/9 163 718 
PL83 8/- UBF89 6/3 3E01 48/- 
PL84 6/3 UCC84 8/8 3E11 12/8 
P1(500 14/6 UCC85 818 bCPl 30/- 
PX4 18/6 UCF80 8/6 CV1526 40/- 
PY33 8/8 UCH42 7/- .ACE13 
PY81 SIB UCH81 8/8 23.0.0 
PY82 5/6 UCL82 7 9 

SETS OF VALVES 
SPECIAL 24 HOUR SERVICE Special 24 Hour DAF91. DF91, DK91, DL92. DL94 .. .. Set Of 4. 19/- 

DAF98. DF96. DK96. DL96 . Set of 4, E51 - 

OBSOLETE TYPES A SPECIALITY Express Mail BRAND NEW TRAl1SIISTORS 

QUOTATIONS FOR ANY VALVE NOT LISTED 
p 0035 

9/g 
OC72 81- 012810 41 - 

Order Service 0044 416 0081 4/- 0082 6/- 

Peecase 6d. per Valve. C.W.O. No C.O.D. ÓC71 vg OC81m/Dr WS 0082D 8/- 

T7ss Home Radio Components Catalogue has 

210 pages, listing 5,800 items, 900 of them illus- 

trated This bumper Catalogue, plus a 21 -page 

supplement and a Semi -Conductor Centre brochure, 

is yours for 9/- (7/6 plus 1/6 p. & p.). Every 

catalogue contains five coupons, each worth one 

shilling when used as directed 

HOME RADIO LTD 
187 LONDON RD., MITCHAM 

SURREY. 'Phone MIT 3282 

Santa appreciates a good catalogue when 
he sees one, so perhaps he can be forgiven 
for getting so absorbed in a HOME 
RADIO Catalogue that Rudolph has to 
remind him how time is slipping by! 

Perhaps one of the copies in that pile 
on the floor is earmarked for you, but 
to be on the safe side send off the coupon 
below with your cheque or P.O.' 
Time is slipping by ... act now! 

Please write your name and address in block capitals 

NAME 

ADDRESS 

1 

HOME RADIO LTD., DEPT. P.W. 187 LONDON ROAD, MITCHAM 

J 
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AN 
ECONOMY 

TWO -BAND 

RECEIVER 

IN a recent article in this magazine, describing 
the numerous uses to which the EF50 type 
valve, now so widely obtainable from adver- 

tisers in this magazine at give away prices (fre- 
quently as little as Is. 6d. each), the author made 
reference to a receiver designed and constructed 
over 10 years ago. This has given completely 
trouble free service, and accordingly a further pro- 
totype has now been constructed, using compo- 
nents currently obtainable. The receiver described 
here follows closely along the lines of the original 
design: it is capable of giving really good quality 
reproduction of local Medium and Long Wave- 
band BBC programmes in good reception areas. 

Obviously no " straight " (or superhet) receiver 
can give the same freedom from background noise 
or interference by Continental stations after dark. 

by J. B. WILLMOTT 

..z 

as an f.m. receiver; but in areas of good BBC 
reception, extremely good results are assured, at a 
fraction of the cost of purchasing or assembling 
an f.m. receiver. In areas where the Light 
Programme is strongly received on Medium 
Waves, such for example as London, the Long 
Wave tuning coils and the attendant complication 
of wavechange switching, can be omitted entirely. 

A double -wound mains transformer is specified 
and thus the chassis of the completed receiver is 
completely isolated from the mains supply and 
therefore safe to handle. A direct earth connec- 
tion is recommended and it is surprising how much 
improvement in performance and lowering of 
background noise results from this often neglected 
connection. 

Layout is not unduly critical apart from the 

Fig. I: Complete theoretical circuit diagram. 
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802 PRACTICAL WIRELESS 

essential need to separate the r.f. 
and detector tuning circuits 
(achieved by mounting the res- 
pective tuning coils above and 
below chassis respectively) but 
it is suggested that the layout 
shown in Figs. 2 and 3 would 
be difficult to improve upon as it 
results in a neat and symmetrical 
disposition of components as well 
as ensuring shortness of wiring. 
A full list of all components 
required is given and there should 
be no difficulty in obtaining any 
of them from component 
stockists. 

Briefly the circuit comprises an 
r.f. amplifier stage (VI), followed 
by an infinite impedance detector 
(V2), noted for its low distortion. 
Then follows an a.f. amplifier 
stage (V3), feeding into the 
power output stage (V4) power 
being supplied from the mains 
through a double -wound mains 
transformer with full -wave recti- 
fication provided by VS. 

Preparation of Chassis and Component Mounting 

A ready-made four-sided aluminium chassis, 
dimensions 10in. x '7in. x 24 -in., which is a 
"standard" size, is specified and the details of 
drilling to be carried out are clearly shown in 

Fig. 3. The sizes of the various holes can be found 
by reference to the chart at the top of the 
diagram. The large valveholder cutouts are not 
all of the same size, a point which must be borne 
in mind, those for V1, V2 and V3 being 14in. 
diameter, V4 and V5 are l*in. diameter and the 
hole to accommodate C13 should be 
diameter. Established constructors will no doubt 
have the necessary range of screw -up -type hole 
cutters for the purpose but with patience these 
holes can be made by drilling a series of small 
holes around the circumference of each large hole, 
pushing out the centre blank and cleaning up with 
a file. This is admittedly somewhat tedious and 
investment in a set of hole cutters is strongly 
advised if any quantity of constructional work is 

envisaged in the future. 
It will be noted that three of the holes marked 

" D" on the upper chassis surface and a further 
hole on the rear chassis should be fitted with 
rubber insulating grommets. It is through these 
holes that leads carrying mains supply or mains 
transformer connections will pass. The exact 
position of fixing holes for valveholders and the 
mains transformer are best marked out on the 
chassis surface, using the actual components as a 

template. Make certain that the valveholders are 
positioned so that the locating spigots take up the 
direction indicated by the spigots in Fig. 2. The 
fixing holes for the two -gang tuning capacitor and 
the " I.B. Full Vision Dial Assembly " are clearly 
shown. Obviously if any other make of tuning 
capacitor or dial assembly is used the position of 
these fixing holes will need to be amended. The 

January, 1966 

AC 
sock Ms Mans 

miem 

Volume Wavecnange 
control swltcft 

Fig. 2: Suggested underchassis layout. 

-C 
Tone control 
and on/on owlta, 

two holes "D" near the centre of the area 
occupied by the gang capacitor provide for 
connecting wires to the lower tags on the fixed 
plates of this component passing through the 
chassis to the wavechange switch. 

Mounting of components can begin as soon as 
all drilling is completed and it is recommended 
that all valveholders be fitted first, using 6BA nuts 
and bolts. A solder tag should be secured under 
the chassis to the fixing bolt nearest pins 1 and 9 

on V1 to V3 inclusive and nearest to pins 1 and 8 

on V4. A further solder tag should be secured 
above chassis on the fixing bolt of VI valveholder 
nearest the holes "E" midway between LI and 
L2 positions and also to the fixing bolt of valve - 
holder VS nearest to the mains transformer. 

Attention should now be turned to fixing the 
full vision tuning dial assembly. This dial 
provides three -waveband indication but the short 
wave band is, of course, ignored in this design. 
The two -gang tuning capacitor is mounted on long 
4BA bolts, using additional nuts (or brass spacers) 
to support it at, the correct height above chassis 
for the spindle to accurately register with the 
driving boss on the drive assembly. Check to 
ensure that the drive operates smoothly and 
without strain before finally tightening the 
mounting bolts of the gang. It is advisable to 
solder a 6in. length of connecting wire to each of 
the two -gang lower tags before mounting the 
component. these wires being fed through the 
appropriate holes "D". Ultimately they will be 
cut to length and covered by insulating sleeving 
when wiring -up is carried out. 

Next mount the mains transformer, seeing that 
the primary winding tags are nearest the side of 
the chassis. This will ensure that mains supply 
leads coming up through the single hole " D" are 
conveniently placed for connection to the primary 
winding, whilst secondary winding connections 
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CHOOSE THE RIGHT COURSE FROM: 
RADIO AND TELEVISION ENGINEERING, 
INDUSTRIAL TELEVISION, RADIO AND 
CELEVISION SERVICING, ELECTRONICS, COMPUTERS AND PROGRAMMING 
ELECTRONIC TECHNICIANS, SERVOMECH- 
ANISMS, TELEMETRY, COLOUR TV, INSTRUMENTATION, AND PRINCIPLES OF 
AUTOMATFON. 

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 A5 YOU BUILD 
Practical Radin Courses: Gain a sound knowledge of 
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 fund of 
personal knowledge and skill. ICS Practical Radio 
Courses open a new world to the keen amateur. 

YOUR 

CAREER 

IN 

ELtemut BI®®mw 

RAND AM MEMO« 
eICNH JDS 

ELECTRICAL EDENUNIS 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

803 

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 

OCCUPATION.___.. AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 170, INTERTEXT HOUSE, PARKGATE RD, London SWII I 

I 66 
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TEST METERS 

r 

4 ;Ili 
A 

20,000 O.P.V. MODEL TP 68. Reads voltage up to 
1,000 D.C. at 20,000 ohms per volt and A.C. at 
10,000 O.P.V.; D.C. Current. to 500mA; Resistance 
to 30 Mega.; Capacitance to 0.1,íF; Decibels Iran 
-20 to +36. Size 35in. x 55io. x 1 fin., £5.19.6. 

2,000 O.P.V. MODEL TP 10. Reads A.C. and D.C. 
Volta op to 1,000 D.C. Current to b00mA; 
Resistance to 1 Meg.; Capacitance to 1ftF; 
Decibels from -20 to +36; Output jack for 
Audio Measurements. Size 35 x 6 x 1fin. 
£3.19.8. 

30,000 OHMS PER VOLT MODEL 600. Reads 
voltages up to 1,000 D.C. at 30,000 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 +56; incorporates internal buzzer for audible 

ndenser of 
t mho gmeasurementsSise3/ 

rr 
A.F. output for y, x6 1e 

x 2 f in., £8.19.0. 

20,000 OHMS PER VOLT TESTMETER MODEL 
700. Beads A.C. and D.C. voltages up to 0,000. 
Alternating and Direct Current up to 10 amps. 
Resistance up to 60 Megohme, Decibels from -10 
to -12dB. Internal buzzer for audible warning 
of chest circuits or continuity and fitted with 
automatic overload protection for movement. 
Meter size 4fln. x 251n., overall dimension 75 in. x 

5f1n. e 35in. Has rigid handle which can be 
swivelled for use ae a tilt support. ONLY 217.10.0. 

TRANSISTORISED TEST EQUIPMENT. Fully 
guaranteed, brand new. By NOMBREX: 150 
Kc/e.-350 Mc/n, Signal Generator, 29.10.0. 
ResintanceCapacitance Bridge, 28.5.0. 1.-16 volts 
D.C. Power Supply, 28.10.0. Audio Generator 
10/100,000 c/a., 218.16.0. Inductance Bridge, 
218.0.0. 

VALVE VOLTMETER. D.C. Input Impedance 
11 Megohms. 7 Voltage ranges, D.C. to 1,500 A.C. 
to 1,500 R.M.B., 4,200 Peak to Peak. Reeletance 
.2 ohm to 1,000 Megohme. Centre zero setting for 
receiver alignment. Complete with A.C./D.C. 
probe and leads. Full Illustrated detail& on 
request. ONLY 213.19.8 (Poet 3/e). 

FREQUENCY METERS TYPE LM. Frequency 
range 125-20,000 kc/o, In 2 bande. This Is the 
United States Navy Model of the well-known 
ßC2.21 Frequency Meter, but has many additional 
features which Increaoe its usefulness. Voltage 
stabilisation circuits and Crystal control ensure 
extreme accuracy and In addition it is fitted with 
an Internal Modulation switch to allow use as a 
.Signal Generator. Size only 84in. x 81n. x 81ín. 
ONLY £15. 

VARIABLE VOLTAGE TRANSFORMERS. Fully 
shrouded. Input 230 v. A.C. 50/60 cycles. Output 
0-260 v. 2.5 amps. type 25.17.8. 1 amps. type £9. 
IO amps. type 216.10.0. 70 amps. type 232.10.0. 

STANDARD TRANSFORMERS 
Vacuum impregnated, interleaved E.S. screen, 
U niveraal mounting. Size 41n. x 351n. x 25in. 
ALL BRAND NEW 1S/8 each. Post 2/6. 
Type 1.750-0.250 v. 80 mA., 6.3 v. 3 a. tapped at 
t v. 4 a. 6.3 v. 1 a. tapped at 4 v. and by. 2 a. 
Type 2. As above but 350-0.350 v. 80 mA. 
Type 3. 00 v. 2 a. tapped at 12, 15. 20. and 24v. 
4o give :1-1-2-0-0--0-10 v.. etc. 

HARRIS ELECTRONICS 
(London) LTD. 

138 GRAY'S INN ROAD 
LONDON, W.C.I 

7..4epanru: TERmtnre 7f)37 
Please énrlude rar+iºpe coat on. ALL items. 

Trading hours 9 a.m.-6 p.m., Monday -Friday. 
Closed Saturday. We are 2 mine. loom High Hol- 
born Chancery Lane Station) and b mins. by bus 
from King's Cross. 

PRACTICAL WIRELESS 

FAMOUS FOR THIRTY YEARS for 

SHORT-WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT-WAVE 
KITS 

H.a.C. were the original suppliers of Short. 
Wave Receiver Kite for the amateur con- 
structor. Over 10,000 satisfied customers - 
including Technical Colleges, Hospitals, 
Public Schoo.e, R.A.F., Army Ffaues. etc. 

IMPROVED 1968 RANGE 

1 -Valve model "CR", complete kit, Prise 3416 

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, an all our products. fully guaranteed. 
FULL RANGE of other kite still available 
including the famous model 'K', pe ice 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. T.H.f, 44 Old Bond St., London W.1 

Solve your communisation 
problems with this new 

4.etatlon Transistor Intercom system ti Master and 
3 Subs), in de -luxe pia+tir cabinets for desk or wall 
mounting. Caliltalk/listen from Mesta to Subs and 

Subs to Master. Operates o 9v. battery. 
On/off switch. Volume control. Ideally suitable for 
Office, Factory Workshop, Wa'ehouse. Hospital, 
Shop etc., to keep instant inter -departmental 
contacts. Complete with long connecting wires and 
other accessories. Nothing Flee to buy. P. 6 P. 5/-. 

M,,,leruice your Office. Shop, Warehouse, Workshop, 
Surgery. Nursery and Home with this latest two-way 
Transistor Intercom, consisting o: two imite, Master 
and Sub, in strong plastic cabinets with chromium 
stands. Elegantly designed to use as two-way instant 
communication system-call/talk/listen-between 
two persons anywhere lndoore or outdoors. Operates 
on one 9v. battery. Complete with 60 ft. wire 
Battery 2/0. Ready to operate. P. R P. 2/6. 

BATTERY ELIMINATOR & CHARGER, 27/6 
Use your Transistor Radio or Intercom from domes- 
tic A.C. mains and charge dry battery PPS 9v. to 
boost battery's life many time&. Unbeatable value. 
Save your pounds on batteries. P. & P. 1/8. Comp- 
lete with Plug, Lead and Snap cord. 
Full prise reloaded ft not satisfied In seven days. 

WEST LONDON DIRECT SUPPLIES (PW/11) 
8 Chigne8 Place, Weil Ealing, London, W.1$ 

January, 1966 

HI-FI CONTINIEHTAL 
STEREOPHONIC RADIOGRAM CHASSIS 

Magnificent 'Continental' Stereophonic 
Radiogram Chassis with piano key switches, 
built-in ferrite rod aerial. Complete with 
two 10" elliptical loudspeakers, plus a monef 
stereo 4 -speed autochanger. Complete 
E29.19.6. Chassis only 19# gns. 
Special terms available of E4.10.0 
deposit followed by 18 monthly pay- 
ments of E1.13.0 (total H.P. of E34.4.0)+ 
15/- P. & P. Send E5.5.0. 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. Com- 
plete with two 10" loudspeakers plus a 

mono -stereo 4 speed automatic record 
changer. Complete 391 Gns. 
Chassis only 29f gns. 
Special terms available of E6.4.6 deposit 
followed by 24 monthly payments of 
£1.15.10 (total H.P. E44.4.6)+17/6 P. & P. 
Send E7.2.0. now. 

HI -F1 EMPRESS RADIOGRAM CHASSIS 

This fabulous 'Empress' Hi-Fi radiogram 
chassis is offered complete with 10" loud- 
speaker plus 4 speed. autochanger. At 
only 23 gns. this is the bargain of the year. 
Chassis only I5f gns. 
Special terms available of E3.12.6 deposit 
followed by 18 monthly payments of 
EI.6.7 (total H.P. E2'.11.0)+ 15/- P. & P. 
Send E4.7.6. now. 
All Lewis Radio equipment including valves are fully 
guaranteed for one year. Send your cheque or P.O. 
today while etooke lout to De it.. P.125. MD radio 

LEWIS RADIO, 10O,CHaSE SIDE, SOUTHGATE 

LONDON, N.14. Telephone: PAL 3733/9666 
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Holes marked "A" are 1i dia Holes marked "B" are 13 dia Holes marked "C" are 1 gdia Holes marked "D"are 54,dia Holes marked "E" are 4BA clearance Unmarked holes 6BA clearance Exact fixing positions for valveholders not shown, use component. as template 
Shaded holes to 

_bfe_fittedl 

with rubber grommets 

14 >""I --1,;74.--1,4-.1.-1---t. 
Dry D I,i 

Earth Aerial 
Tagboard "A" 

Output 
transformer 

2" 

Tagboard "B" 

Mains lead 

E 

D 

E 

A 
Mains 

transformer 

r+- r {- 2"-; 
I 

r 

7t; 

G r-{---- Area l 
occupied I 

L4Ä. 
4 

I 
1 

ÎL3* 
y 7 

Dial assembly fixing bolts 

OD 
VR2 and $1 - 2 =-il 

71 
52 

25.2 10" 

2'=I 

.4.L1 EI E L2 t! 

4 

Bend down 

t¿ 

21.. 

3" 

Bend down 

32f 

! 
Tagboard "C" 

VR1 2"- 

Fig. 3: Chassis drilling details. 

utilise the two "D " holes to the right of this 
component. Now mount the electrolytic smooth- 
ing capacitor C13, using the clip specified in the 
components list, with its tags projecting through 
the hole "C". Before wiring is commenced check 
that all components are in their correct position 
and firmly bolted down. 

Testing and Alignment 
Before inserting valves and connecting to the 

mains supply the following check tests with an 
ohmmeter are highlydesirable: First connect the 
meter across the receiver mains supply leads and 
check that when the on/off switch is turned -to 
" on " the resistance of the primary winding of T2, 
some 20 to 50.fí, is indicated. Now connect the 
negative meter lead to chassis and the positive to 
pin 8 of VS, a momentary " kick" of the needle 
(indicating charging up the reservoir and smooth- 
ing capacitors), followed by a fall to almost open - 
circuit reading, should result. A reading of 50k1í 
or less indicates an unwanted path between h.t. 

21 

7" 

positive and chassis and must be investigated. 
before proceeding further. 

Retaining the meter negative lead on the chassis, 
place the positive test prod on the cathode pins of 
VI to V4 in turn and in each case a resistance 
indication corresponding to the value of the 
relative cathode resistor (see Fig. 1). Now remove 
the negative clip from the chassis, place the 
positive meter prod on the cathode (pin 8) of VS 
and connect the meter negative in turn to the 
anode and screened grid pins of V4, the "anode" 
of V3 and V2 (comprising pins 2, 3 and 4 linked 
together in each case) and the anode pin of VI. 
In each instance continuity should be established 
and a resistance reading reflecting the value of the 
various dropping and decoupling resistors in 
circuit at the points tested. 

If all the foregoing tests are carried ourt with 
satisfactory results the receiver can be connected 
to the mains with confidence. Remove test meter 
connections, ensure that on/off switch is in the 
" off " position. Insert all valves, connect loud 
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Resistors: 
RI 22kû 
R2 150û 
R3 Ikû 
R4 10kí2 
R5 47kû 
R6 10kû 
R7 10kû 
All resistors 4W 10%, except where otherwise 
stated. 

R8 47kû 
R9 Ikû 
RIO 470kí2 
RII 22052 I watt carbon 
R12 1kû 1 watt carbon 
R13 1kû 5 watt w(w 

Capacitors: 
CI 0IµF 350V paper 
C2 0.1µF 350V paper 
C3 0.1µF 350V paper 
C4 0.5µF 350V paper 
C5 I000pF mica 
C6 200pF mica 
C7 0.1µF 350V paper 
C8 8µF 350V electrolytic 
C9 25µF 25V electrolytic 
CIO 0.1µF 350V paper 
CI I 8µF 350V electrolytic 
C12 0.05µF 350V paper 
C13a/b 16+16µF 450V electrolytic 
TCI 50pF trimmer 
TC2 50pF trimmer 

COMPONENTS LIST 
TC3 50pF trimmer 
TC4 50pF trimmer 
VC l 

J.B.00 F 2 gang VC2 P 

Potentiometers: 
VRI 500kû carbon 
VR2 25kû carbon with switch 

Valves: 
VI EF50 
V2 EF50 
V3 EF50 

Miscellaneous: 
LI Wearite PA2 
L2 Wearite PAI 
L3 Wearite PHF2 
L4 Wearite PHFI 
TI Mains Transformer "Douglas", 250-0-250V 

80mA, 6.3V 3.5A, 6.3V IA. 
T2 Output transformer 5000û:3 û 

Speaker 3û 8-10in. dia. 
Chassis 10 x 7 x 
J.B. "Full Vision" dial and drive assembly. 
SI 4 pole 2 way. 3 B9G valve holders. 2.10. 
valve holders. Red "Pilot" indicator bulb 
holder. 6.3V 0.3A bulb. 

V4 6V6 
V5 6X5 

speaker and aerial (also earth if used) to appro- 
priate sockets. Insert mains plug and switch on. 
After a few seconds the heater glow in V5 and V4 
will be visible, then advance the volume control 
to maximum, when a slight breathing sound 
should be audible from the loudspeaker. Gently 
touch a screwdriver blade on the centre tag of 
VR1 and a loud mains hum should emanate from 
the loudspeaker, indicating that the a.f. stages are 
functioning. Removing and replacing the aerial 
lead should produce a loud " click " from the 
speaker indicating that the r.f. section is also 
functioning. Rotating the tuning capacitor should 
locate the local BBC transmitter. Clockwise 
position of the wavechange switch gives medium 
wave band coverage, anticlockwise gives long 
wave band. 

As soon as a signal of some sort is heard adjust 
the trimmers on the appropriate aerial and h.f. 
coils (long or medium wave band, according to 
setting of SW1). With SW1 definitely in the m.w. 
position endeavour to tune in a station at the low 
wavelength end of the dial such as the BBC Light 
Programme on 247m or Radio Luxembourg on 

208m, then adjust the trimmers (on L2 and L4) for 
maximum volume consistent with reasonably 
accurate station indication by the dial pointer. 
Slight adjustment of the pointer itself is permis- 
sible to obtain exact indication of station tuned to. 
Now swing the tuning capacitor towards the high 
wavelength end of the dial and the local regional 
and Third programmes should be received at the 
correct point on the dial as the J.B. " Full Vision " 
is designed to match accurately to Wearite " P " 
type coils. Switch to long wave and, as the only 
station likely to be required will be the BBC Light 

Rubber marker 

(b) 

Fig. 4: PA2 coil connections 

on 1,500m set the pointer to this mark and adjust 
the trimmers on LI and L3 for best results. 

The receiver should be found to have more than 
adequate volume, even when used with a short 
" picture rail " aerial, within 30-50 miles of BBC 
regional transmitters and a most pleasing standard 
of reproduction. Thanks to the employment of 
infinite impedance detection it will be particularly 
noticeable that transient sounds such as cymbals 
and other percussion instruments come through 
with especially realistic clarity, superior to all but 
the most expensive superhet or f.m. receivers. One 

final word : When inserting or removing EF50 

valves a firm, straight pull (or push) is desirable. 
Any effort such as rocking from side to side to 

assist insertion or removal is liable to crack the 

glass seals around the valve base pins. 
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LAFAYETTE HA 63 
COMMUNICATION 

RECEIVER 
7 valves + Rectifier. 4 Bands 
550 Ke/s-Sl Me/p. 'S' Meter- 
BFO-ANL-Bandspread Tuning. 
2(11/250v. A.C. Brand New. 
24 Gns. caer, paid. 

STAR SR 40 
COMMUNICATION 

RECEIVER 
4 Bands 550 Kc/s -30 Mc/s. 'S' 
Meter - BFO - ANL - Baudspread 
Tuning -Built in speaker. 200/ 
250v. A.C. Brand New. 
181 Gns. Carriage 10/-, 

OS 8B/U OSCILLOSCOPES 
High quality Portable American Oscilloscope. 
310. c.r.t. T/B 3c/s-50 kc/s X Amp: 0-500 kc/s 
Y Amp: 0-2 Me/s. Power requirements 105-125v. 
A.C. Supplied in "as new" condition, fully 
tested. 
£25. Carr. 10/-. Suitable 230/115v. Trans- 
former, 15/6. 

1lOµA .. 29/6 
200µA .. 27/6 
500;íA .. 25/- 750mA .. .. 5ÚV. AC .. 50-0-50µA.. 29/6 1-0-1mA .- 22/6 1511V. AC 
100-0-1911µA 27/6 IA. DC .. .. 2216 300V. AC .. 
400-0-500µA 22/6 2A. DC.. .. 22/6 500V. AC 
lmA 22/6 SA. DC .. 22/6 0" Meter lmA Large clear scale. Size 71 x POST EXTRA. Larger sizes available -send for lists. 4i i 300/750v. A.C. operation. ILLUMINATED "S" MEfF.R 1"/,,in. square Iront. Cal. in S units, Brand New. g12. Carr. 7/6. 6V. lamp. 29/6. P.P. I/ . Ditto 2 ̀ .nin. square. 39/6. P.P. 1l-. 

AVOMETER TWO-WAY RADIOS I I 

CLEAR PLASTIC PANEL METERS 
First grade quality. Moving Coil panel meters 
available ex -stock. S.A.E. for Illustrated 
leader. Discounts for quantity. Available as 
to. lows. Type MR38P 1 21/32in square fronts. 

NEW MODEL LAFAYETTE 
HA -230 AMATEUR 

COMMUNICATIONS 
RECEIVER 

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

mer. etc. Supplied brand new and guaran- 
teed. 33 Gus. SAE for lull details. 

Also available in Semf-Kit form 25 (ins. 
NEW MODEL 

LAFAYETTE HA -55 
AIRCRAFT RECEIVER 

108-136 Mc/s. High selectivity and sensitivity. Incorporates 2 RE 
stages including 6CW4 Nuvistor, 8 
tubes for 11 tube performance. 
solid state power supply. adiust- 
able squelch control, slide rule 
dial. built in 4fn. speaker and front 
panel phone .jack. 220/240v. A.C. 
Supplied brand new and guaran- 
teed. 19 Gns. Carr. 10/-. 

TE -22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20 c.p.s. to 2(10 Kc/s on 4 bands. 
Square: 20 e.p.s. to 25 Kc/s. Output 

'TM 
X000 

ohms 00/ II 

Brand new Guaran- 
leed. £15. 
Carr. 7/6. 

3m A .. 
-mA .- 
10mA .. 
20mA .. 
50mA 
100mA .. .. 
I50mA .- 
200mA .. 
300mA .. 
500mA .. 

MODEL 7 

First class 
condition, 
fullyguar- 
an teed. 
Complete 
with lea- 
ther case 
and leads. 
13 gis. 
Y. & P. 5/-. 

ERSKINE TYPE 13 
DOUBLE BEAM 

OSCILLOSCOPES 
Tlmebase 2 cis. - 
700 kc/s. Separate 
Yl and Y2 ampli- 
fiers. Up to 5.5 
Mc/s. calib at 100 
kcls. and 1 Mc/s. 
110/x30 v. A.C. 
Guaranteed per- 
fect. 827.10.0 - 
Carr. 20/-. 

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

MAGNAVOX 363 
TAPE DECKS 

New 3 speed tape deck, super- 
sedes old Coliseo studio deck. 
2 track,£10.10.0. 
4 track 613.10.0. Carr. Paid 

2216 
2216 
22/6 
22/6 

22/6 
22/6 
22/6 
22/6 
22/6 
22/6 

3V. DC ,- 
10V. DC 
20V. DC 
541V. DC 
160V. DC 
150V. DC 
300V. DC 
500V. DC 
750V. DC 
15V. AC 

2216 
22/6 
22/6 
22/6 
22/6 
22/6 
22/6 
22/6 
22/6 
22/6 
22/6 
22/6 
22/8 
22/8 
29/6 

TRANSISTORISED 
TWO-WAY 
TELEPHONE 
INTERCOM 

Operative over amaz- 
ing,y long distances. 
Separate call and press 
to talk buttons. 3 -wire 
connection. 1000's of 
applications. Beauil- 
I uily finished in ebony. 
Supplied complete with 
batts. & wall bracket. 
7 gas pair. P. & P..5/-. 

SILICON RECTIFIERS 
200 P.1. V. .. ., 200mA 2/6 
1,000 P.I.V..- -- 650mA 7/6 
800 P.I.V. .. -. 50ernA 
400 P.I.V. -. .. 3 amp 
400 P.1 V. .- 50(lmA 
150 P.I. V. .. . 165mA 
70 P.I.V. -- ,. 1 amp 
95 P.I.V. 3 amp 

Post extra. 

5/6 

3/6 
1/- 
3/6 
5/6 

AMERICAN TAPE 
First grade quality American tapes. Brand new and guaranteed. 
Discounts for quantities. 
3in. 225ft. L.P. 4/- 
'lfin. 600ft. T.P. mylar 10/- 5ín. 6001t. std. plastic 8/8 
Sin. 9061t. L.P. acetate 10/ - Sin. 1200ft. D.P. mylar 15/- 5in. 18100ft. T.P. mylar 35/- 
5IM. 1200ft. L.P. acetate 12/6 
51ín. 18001t. D.P. mylar 22/6 
511n. 2400ft. T.P. mylar 45/- 
7in. 120ít. std. mylar 12/6 
7in. 1800ft. L.P. acetate I5/ - 
7M. 1800ft. L.P. mylar 20/ - 

LEADER LSG -I0 
R.F. SIGNAL GENERATOR 
120 Kc/s -260 Mc/e on 6 ranges. 
Variable 1/ F. und A.F. outputs 

Superb quality. Can - 
piety with all acces- - 

sonies and fully g't'd. m.o., 
3 Transistor 

£7.19.6 pr.xyve; 162 
4 Translsto r 11 gns pr. 
9 Transistorl9gns pr. /4',5$ 
10 Transistor 

28 gns pr. i. 
Post extrr.. (S.A.E. to, lue 
details). 

VOLTAGE STABILIZER 
TRANSFORMERS 

Will stabilize 
your mains 
voltage. Ideal 
for TV recclv 
ers and Indus 
trial equip- Ili IUr 

II Ille 16:"' 
ment. input glee lull ll .=,.III .111,;11, 80-120 v. and iVllu;plllllllllhï 

illlllllll111NIIjr 160-240 v. Con- 
stant output, 
110 v.or240v. 
250 watts. 
Brand new guaranteed. £10.10.0 
Cart. 7/6. 

VARIABLE VOLTAGE 
TRANSFORMERS 

Brand New Guaranteed. Fully 
Shrouded. input 230v. 50/60 c/s. 
Output 0-260 v. 
1 Amp £9.10.0 
2.5 Amp £5.17.6 
5 Arno £9. 0.0 
8 Amp £13.10.0 
10 Amp £17.10.0 
12 Amp £19.15.0 
20 Amp £32.10.0 

in. 2400ít. D.P. mylar 25/- 2.5 Amp Po 'table 71n. 3600ft. T.P. mylar 58/6 Metal Case with Postage 2/-. Over £3 post paid. Meter, Fus s. etc. £9.17.6. 

[-LAFAYETTE 
NUVISTOR 

GRID 
DIP METER 

Compact true one 
hand operation. 
Frequeney range 
1.7-100Mc/s. 220v. 
AC operation. 
S upplied complete 
with all coils and 
instructions. £12.10.0. Carr. 5/-. 

MODEL TE -12 
20.000 O.P.V. 0/.06/ 
6/30/120/600/1,200/ 

3,000/6,000 
v. D.C. 

0/6/30/120/600/1,200 
v. A.C. 0/60µA/6/ 
60/600 mA. 0/6K/ 
60016 / 6 Meg. / 60 
Meg. a P.F.-.2 
MFD. 65.19.6. P. 
& P. 2/6_ 

N10111:1. 500 
s0,1)3.1 0.5. v. 0/.5/ 
172.5110/25/50/1001 
2:41 / 50l 
DC 0/3.5/10/25/ 
160/ 250/Ú1N'/ 1.000 
v. AC t'/S0µA/5/ 
50/500mA/13amp 
DC. 0/80K/6 
Meg/60 Meg a 
£8.17.6. Post 
Paid. S.A.E. for 
full details. 

TE -SI NEW 
20,0110 / 0 VOLT 

11 U 
METER 

0/6/60/120/1.200 
V. A.C. 0/3/30/60/ 
300/600/3.000 v. 
DC. 0/60µA112/ 
300 mA DC. 0/ 
60K/6 Meg. ohm, 
£4.5.0. Post & 
pack. 2/6. 

OPEN 9 a.m. o 6 p.m. EVERY 
DAY MONDAY -SA'T'URDAY 

Trade Supplied. 

Q (RADIO) LIMITED:. 
Phone GERRARD 8204/91,W 
Cabe 1SMITHEX. - d LISA UR LONDO Ç 
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1 
IS THE REGISTERED 

THE WORD M .. 1(11-Q 
REGD. 

TRADE MARK 

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. Cd. post paid. 

IFT.II465 kc/s centre tapped transformer for use in crystal filter circuits. 

1-7/8" x 13/16' square. 10s. 6d. plus 8d. post. 

IFT.18/465 kc/s and 1.6 Mc/s Double Tuned transistor IF transformer, 14' x 

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 

USEFUL GIFTS for the RADIO AMATEUR 

and SHORT WAVE LISTENER .. . 
RSGB PUBLICATIONS 
Radio Data Reference Book 
Technical Topics for the Radio Amateur 
Amateur Radio Circuits Book . ... 
Amateur Radio Call Book (1966 Edition) 
Radio Amateurs' Examination Manual... 
A Guide to Amateur Radio ... ... 
Service Valve Equivalents ... ... 
S.S.B. Equipment... ... ... ... 
Communications Receivers ... ... 
Log Book (RSGB) ... ... ... 

ARRL PUBLICATIONS 
Antenna Book (10th Edition) 
A Course in Radio Fundamentals 
Hints and Kinks, Volume 6 

Mobile Manual for Radio Amateurs 
Radio Amateur's Handbook 
Single Sideband for the Amateur 
Understanding Amateur Radio... 

12'6 (by post 141-i 
101- (by post 1018) 

716 (by post Bib) 
61_ (by post 616) 
51- (by post 519) 
51- (by post 517) 

31- (by post 316) 
3/- (post free) 
31- (post free) 
616 (by post 71 

Il'- (by post 1816) 
916 (by post 101-) 
916 (by post 101-) 

2216 (by post 2316) 
401- (by post 4216) 
221- (by post 2316) 
171- (by post 1816) 

Write for information about membership of the 

Rodio Society of Great Britain, including a free 
copy of the monthly RSGB BULLETIN. 

CQ PUBLICATIONS 
Antenna Roundup ... 
CQ Mobile Handbook . 

CQ New Sideband Handbook 
Shop and Shacks Shortcuts 

73 MAGAZINE PUBLICATIONS 
Simplified Maths for the Hamshack ... 
V.H.F. Antenna Handbook ... ... 

221- (by post 2316) 
2116 (by post 231-) 
221- (by post 241-) 
281- (by post 2916) 

41- (by post 416) 
1416 (by post 151-) 

EDITORS' & ENGINEERS' PUBLICATIONS 

Radio Handbook (16th Edition) 
Transistor Radio Handbook ... 

751- (by post 781-) 
401- (by post 421-) 

AMERICAN MAGAZINE SUBSCRIPTIONS 

CQ (Cowan) Monthly-(per ann.) 
QST (ARRL) Monthly-(per ann.) 
73 Magazine Monthly-(per ann.) 

44,- 
43'6 
301 - 

The above publications are obtainable from leading booksellers or direct from- 

RADIO SOCIETY of GREAT BRITAIN 
Dept. PW, 28 Little Russell Street, London, W.C.I. HOLborn 7373. 2444 
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No, 3 BASILDON & DISTRICT 
AMATEUR RADIO SOCIETY 

HE Basildon and District Amateur Radio 
Society was formed in 1962 by a number of 
licensed amateurs and short wave listeners 

living in the new town of Basildon and t'te 
surrounding country area. The Club now has over 
fifty members of whom twenty are licensed with a 
number of them SWL's studying for the Radio 
Amateurs' Examination or for the Post Office 
Morse tests. Club members cover a wide range of 
ages and professions, teenagers still at school and 
members in their sixties; firemen and chartered 
accountants. 

Most of the licensed amateurs operate on the 
frequencies 160, 80 and 40 metres., but there is 
strong interest in 70 and 144Mc/s and 70 centi- 
metres. G3EDM and G3ORT are keen mobile 
operators. G3PZZ and G3OIT are active on the 
DX bands. G3PGN and G3OQT can often be 
heard at weekends operating on 70Mc/s, while 
G3ASH and G3IJB are active on 144Mc/s. 

The Club is affiliated to the Radio Society of 
Great Britain and each year enters for National 
Field Day. In 1963 and 1964 the Club won the 
Bristol Trophy, awarded for the highest score 
achieved by a single station entry. 

The Club holds meetings twice a month: the first 
at the Biillseye Hotel, Town Centre, Basildon. 

t ilh acknowledgements to the Southend Seoedord 
Members of the Club taking part in the R.S.G.B. N.F.D. this year. 

when wives and girl friends are cordially 
welcomed, and the second meeting, usually held 
in the thrd week of the month, is devoted to talks, 
junksales, lectures and film shows. This latter 
meeting is held in the Mayflower Restaurant, 
adjacent to the Van Gogh, Paycocke Road, Basil- 
don. Members are advised of forthcoming activi- 
ties in a monthly newsletter. 

Last year the Club visited the G.P.O. receiving 
station at Brentwood and later the transmitting 
station at Ongar, where great interest was shown in 
the equipment used by the Post Office. Envious 
eyes were cast on the masts supporting the trans- 
mitting and receiving aerials, but all cars were 
searched before leaving these stations by the chair- 
man, Geoff Mills (G3EDM)! 

In recent months visits have been arranged to 
the Marine Control Centre of Lathol Ltd., which 
controls the movement of all oil tankers entering 
or leaving the Thames: to the G.P.O. Telephone 
Exchange at Grays/Thurrock, and to the 
Communications Division of the Municipal Air- 
port of Southend-on-Sea. For the winter months 
the Committee has planned a demonstration of 
portable and mobile equipment, a lecture on 
aerials, a film show, junk sales as well as an illus- 
trated lecture on lasers. 

The Society endeavours to look 
after the interests of those con- 
cerned with amateur radio, 
whether members or not, and is 
at present co-operating with the 
Company concerned regarding 
possible interference, from or to, 
the wired television system being 
installed in Basildon New Tówn. 

The Club aims to bring the 
activities of the amateur world to 
the attention of residents in 'the 
district through the local press as 
well as the National magazines. 
It welcomes new members, 
whether licensed or not, and a 
letter to the Secretaries, 
B.D.A.R.S., Milestone Cottage, 
London Road, Wickford, Essex 
(Telephone: Wickford 2462) will 
bring full details of membership. 
The subscription for those over 
18 years of age is only 12s. 6d. 
per year-so come and join a 
really go-ahead Club. 
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26gn TAPE RECORDER 
for ONLY £19.10. 

carr 12 6 

Bargain of the Year Offer 
-cancelled Export Contract 
Famous manufacture.. brand new 
unused and factory tented 2 speed 
31 and 79 l.p.s. twin track tape 
recorder 3 Watt output. Tape 
position Rev. -counter, fast for- 
ws-d and rewind. take 7' reels 
u, as and gram input. Straight 
through amplifier facilities. Out- 
put sockets fo eat. speaker. 
monitor or erternal amplifier. 
duper -Imposed switching magic 
eye recording level and mains neon Ind - 

attor. Volume and tone controls 7' x 4' 
speaker. Attractively styled cabinet 
with detachable lid mike and reel storage facilities. A.C. 200/250 volts 
operation. Complete with crystal mike, tape spare reel and seen lead etc. 

L.P. RECORDI NG TAPE BARGAIN 
Bp ladin/ British menu./ orsumm- 

PROFESSI ON AL GRADE OFFER! 
DOUBLE -SIDED 

(each side coated) sr reels only 

Special price offer (2°r. 120/ - 
poet free 

Ideal for the experimenter who want. to 
record both sidee, and a good L.P. Tape 
for the enthusiast who wishes to record 
tangle side only. 

Almon. Chassis. 18g. Plata Undriled, 
folded 4 elder, 2' deep, 6' z 4', 418l 
9' z 6', 819; 10' z Y. 6/9; 12 z 8'. 
7/8; 12' z 8', 8/-, etc. 
Almon. meet. 182. I' z 
C : 9, 118; e z 12', El-: 1Y n 12'. 
4/% etc. 

SPECIAL OFFER 3' Message 
tape 150', 8/9; 3' L.P, 223', 
4/9; 3' D.P. 300'. 6/6. P. A 
P. per reel 6d. 

TAPE REELS. Mutre. surplus 
7', 2/3; 51'. 2/-; 5', S/-; 8- 
1/8; spool contataera. 3', 1/6; 
5', 1/9; 51', 2/-; 7'. 2/8. 

Jack Plugs. Standard 26' Igranlo 
TYpMiniature 

en. 11 , 2/8e 
2/8, ScreenáS 

ub-min. 118. 
Soldering Irons. Mains 200/220V or 
230/250V. Solon 25W Inet., 24/6. 
Spare Elements, 618. Bite, 1/8. 
85W, 29/6. eta 

6 VALVE AM -FM TUNER UNIT 
Med. and VHF 190m -550m. 86 
Mets -103 Mc/e. ei valves and metal 
rectifier. Self-contained power unit. 
A.C. 300/250V operation. Magic -eye 
Indicator, 3 posh -button control 
on/off. Med., VHF. Diodes and high 
output Sockets with gain control. 
Illuminated 2 -colour peeper dial 
116'x4', chassis sise 111'x4':51'. 

recommended Fidelity Unit for use with Mullard "3-3" 0r "5.10" Ampli- 
fier. Now available me complete kit as illustrated. ins. 

seer atilt 
DDiitto, but les power unit, 09.19.8, carriage 7/6. L I oe 19.6 
dreult and construction detallº, 4/6, tree with kit. Cartinge 7 4. 

Condensers ---Silver Mica. All values 
8pF to 1,000pfe, 611. each. Ditto 
Ceramic* 9d. Tab. 450V T.C.C. etc. 
0.001 mFd to 0.01 end 0.1/350V., 
9d. 0.02.0.1/900V.. 1/-. 0.25 Hunts 
1/6, 0.6 T.C.C. 1/9, etc., etc. Close 
Tel. 81MIa66-10% SpF-600 pF 8d. 
000-5,000pF, 1/-. 1% 2pF-100pF, 
9d. 100pF.300pF, lid. 575pF. 
9,800pF, 1/6. Resletors-Full 
Range 10 ohms -10 meg, ohms 1/0% 
} and }W, 38.. ;W bd. (Midget 
type modern feting) IW, 64., 2W. 
9d. Hi-Stab. 5%i W. 9W, 64 1100 
ohme1 meg). Other values 9d. 
1% 8W, 1/6 etc., etc. 

Volume ContrOle-3K-2 Meg. ohms. 
31a. Spindles. Morganite Midget 
Type 18in. diem. Guar. 1 year. 
LOG or LIN. ratios less 8w. 8/, 
DP. 8w. 418.. Twin Stereo les 8w 
7/6 100k to 2M ohms with DP 8w. 
91g. 
WAVECHANGE SWITCHES. 1 p. 
1.2 -way 2p. 2 -way. 2 p. 8 -way, 
3 p. 4 -way, 4 p. 2 -way, 4 p. 8 -way, 
long spindle, 818 ea. 

EXPANDED ANODISED METAL. 
Attractive gilt finish }in, x tim. 
diamond mesh 4/6 eq. it,. Multiples of 
ein- cut. Max. else Oft. z lit.. 47/8, 
plus corr. Do., finer pattern mesh 
4/6 sq. ft., multiples of 121e.. max. 
she 3 ft. r 2 ft.. 3'/8 sheet. 

ENAMELLED COPPER WIRE - 
}}lb. reels 14g -20g. 3/-; 21g -20g. 8187 t->. 4/e; 89g -40g. W-, s1ó 

JASON FM TUNER UNITS. 
Designer -approved kit of parts. 
FMT1 5 gus. 4 valves, 
FMT2, £7.10.0. 5 valves. 85/-, JTV 
MERCURY 10 gna. 3 valves, 22/6. 
JTV2 £13.19.6. 4 valves, 28/6. 
NEW JASON FM HANDBOOK. 2/6. 
49 hr. Alignment Service, 71e. 
P. A P. 2'ri. 

ramie (Compress On 

Type) -30p1'. lop?, 70pF. 9d.;100pF 
150pF, 1/3; 250pF, 1/6; 000pF, 1/9 
PHILLIPS. Bee Hive Typs loom. air- 
s);aced)-2.8pF, 1/-; 3.30pF. 1/-. 
KNOBS -Modern Continental type 
Brown or Ivory with Gold Centre l' die., 94, each; Ir. 1/- each 
Cone. knobs ivory with Gold Canty ir dia. 219 per pair. Matching ditto 
2/8 ea. 
LA ROF, SELECTION AVAILABLE. 
METAL RECTIFIERS, STO Types- 
RM1, 4/9; 1012, 5/8; RM3, 7/6; 
R614. 161-. 11215, 21/-; EM IB. 17/6. 

TUB-BLECTROLYTICS-CAN 
26/29e. 50112e. 1/9; 8+8/4150v. 418; 
50/60e. 100/125v. 2/-;82+ 32/275v. 4/8. 
8/450y. 4/380v. 2/3; 60/50/350v. 6/6; 
16+16/460v. 6/6; 60/260/275v. 12/8; 
88+82/450v. 6/6;100+2001275v.1216 

MULLARD "3.3" & "5 -IO" 
HI-FI AMPLIFIERS 

3 ohm á 15 ohm output 
'3-3" Amp. 3 valve, 3 watt hi -11 

Ind lity 
at e'lu reasonable out. trebleoost conte lit sectional 

5. output 'ramef Tepee, 40 els-25 kepi 
-- 1 d0, 100mV for 3W, less than 1% 
di.tortio. . Brim escutcheon panel. 
Complete Kit only 18.19.6. Carr. 91-. 
Wired and tested 28.10.0. 

SIULLARD "6-10" AMPLIFIER. 5 valves 10W 3 

and 15 ohms output. Mallard's famols circuit with 
heavy duty ultra.linear quality output transformer 

£9.1 9.6 Carr. and Ina. 7/6. 

CONTROL PANEL KIT. Bane. Treble and Volume controls with 4-poeltlon 
elector switch for radio tape and llin, z 41n. escutcheon pane,. 
AMPLIFIER KIT AND CONTROL PANEL KIT, 211.19.6. Ditto, ready wired. 
514.19.6. 
2 -VALVE PRE -AMP. UNIT. Based on Mullard', famous 2 -valve (2uEF86) 
wit with full equalisation, with volume, bass, treble and 5 -position selector 

switch. Mize 9 x 6 r 211n. Heady Bu'!t 57.19.6. Carriage ;ilr:. 

Basic amplifier kit price 
Ready built 114 gus. 

DE -LUXE 

RECORD 

PLAYER 

KIT 

Incorporating 
4 8p. Garrard 
Auto -Sum unit and Mollard latest 3 watt 
printed circuit amplifier (ECL 86 and 
EZ 80), vol., ban and treble controls. 
with 8' z 5' 10,000 line speaker. 
Contemporary styled 2 -tone cabinet. 
charcoal -grey and off.whlte with 
mashing blue -relief. size 179' z 16' x 
8'. A stylish unit capable of quality 
reproduction. Circuit and cone. details 
2/6 !tree with kit). £,13.19.6 
COMPLETE KIT 
Cor. sad io..12/6 Ready wired 30/ -extra 
Illuminated pelapex control panel 
eecutchea., 7/6 extra. F..ur contemp- 
orary mounting legs Sin. 10/6; 9In. 11/8; 
12irn. 12/6 outs. 

TRANSISTOR 
COMPONENTS 

Midget I.F.'e-465 Re/e 9/16in. 
Slam. first, second or third ..6/6 

Osc. Coll M. A L.W. 9/18 in. dia. 6/ - 
Midget Driver Trans. 9:1 . 8/ - 
Midget Output Trans. Pine - 

ohms 6/ - 
Elect. Condensers -Midget type 
1 mFd.-60 mFd. ea. 1/9, 100 mFd. 
2/-, 12V, WKG. 
Condensers 150 r. working: 
.01 mFd.. .02 mfed., .03 mFd., 
.04mFd. 94; .05 mFd., .1 mFd.. 11-; 
.25 mFd., 1/8. .9 mFd., 116, etc. 
Midget Tuning Condemn. J.B. 
"00" 208 pF and 176 pit 8/6, 
ditto with trimmer., 9/8. J.B. 

220 pF and 105 pF Done. slow 
motion 10/8. 365pF single 7/6. 
Sub. min. pin- D1lemin 100 PF, 
300pF, 500pF, 71- each. 
FERRITE AERIALS IL & L.W. 
ear aerial coil 9/8. 
Midget Vol. Control with edge 
control knob, 5 K/ohms, with 
switch 419; Ditto lea witch 8/9. 
Speakers: P.Y.; 21n. Plesey 75 
ohms 15/8. 24m. Continental 8 

ohms, 18/6. 7 r 41n. Plenty 36 
ohms, 23/6. 
Ear Plug Phones -Mtn. Con- 
tinental type 31t. lead, Jack plug 
and socket. High Imp.. 9/-- Low 
Imp., 7/6. 

Phone Plugs, 94. Phono dockets (open) 
9d. Ditto (closed), 1/-. Twin Phono 
Sockets (open), 1/3. 

7 VALVE AM/FM RADIOGRAM CHASSIS 
Valve one-up ECC85, ECH81, EF89. s w 1963 Model now available 
EABC80. ELM, EM81, EZS1. 
Three Waveband and Switched Gram. 
positions. Med. 200-530 m. Long 
1.000.2,000 m. VHF/FM 88-95 Mc/s. 
Phillips Continental Tuning Insert with 
permeability tuning on FM and com- 
bined AM/FM IF transformers. 400 
Kola and 10.7 Mc S. Dust more tuning 
all coils. Latest circuitry including 
AVC and Neg. Feedback. Three watt 
output Sensitivity and reprod action 
of a very high standard. Chamois size 
18f z Olin. Height 78in. Edge illumin- 
ated glass dial 115 z 38in. 
Vertical pointer. Horizontal station names. Gold on brown background. 
A.C. 300/250v. operation. Magic -eye tuning. Circuit diagram now available. 
Aligned and tested ready for use 218.19.0. Carr. A Ins. 716. 
Comp. with '1 ape. O/P socket, ext. ep'k'r and P/U sockets and indoor F.M. 
serial and 4 knobs -walnut or ivory to choice. 2a P.M. Speaker only required. 
Recommended Quality Speakers 10' R.A. 27/6. 1:t8' z 8' E.M.I. Fidelity, 87/8. 
12' R.A. with come. Tweeter. 42/6. Carr. 2/6. 

BONDACOUST Speaker Cabinet Annette Waddiu- (1 in. thick approx.) 18 In. 
wide, any length cut, 2/3 per ft.. 6;- per yard. TINNED COPPER WIRE, 16-22g. 
4/- }Ib. ERSIN MULTICORE SOLDER. 60/40 4d. per yard. Cartons 8d 1/-. 2/8 es 

TYGAN FRET or Vyuair, 12 z l2in. 2/-; 12 r 18in. 8/-; 12 z 24in. 4/-, etc. 

We manufacture all types Radio Maine Tramf.. Chokes, Quality 0/P Trans., eta 

Enquiries invited for 9peoiais. Prototypes for small production runs. Quotations 
by return. Send for detailed bargain list 3d. stamp. 

RADIO COMPONENT SPECIALISTS 
70 Brigstock Rd., Thornton Heath, Surrey. Hoare: 9 a.m.-6 p.m., 1 p.m., Wed. 

THO 2188. Terms C.W.O. sr C.O.D. Poet ad Porno. op az 17b. 1/-1 11b. 1/9; 3 D. 
8/ b I6. 8/9; 8 N, 4/0. 
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YOU ARE ALWAYS AHEAD 
WITH A SINCLAIR DESIGN 

The world's 
smallest radio 
No transistor set has ever yet 
compared in its class with the 
Micro -6 for size, power, per- 
formance and design. Every- 
thing except the lightweight 
ear piece is contained within 
the smart minute white, gold 
and black case which weighs 
under one ounce complete. 
Quality of reproduction is so 
outstandingly good that you 
will derive enormous pleasure 
from this fantastic set. Order 
your Micro -6 now. See why it 
cannot be too highly recom- 
mended to build and to use. 
You can easily have it working 
in an evening! 

Weighs 
42oz. 
MICRO FM and Z.I2 
See pages following 

14/5' x I3Íw' x 2 
PLAYS ANYWHERE 

COMPLETELY 
SELF-CONTAINED 

EASY TO BUILD 

AMAZING CIRCUITRY 
The six -stage circuit uses three special 
transistors to provide two stages of R.F. 
amplification with double diode detector and 
high gain 3 -stage A.F. amplifier. A.G.C- 
counteracts fading from distant stations; 
bandspread brings in Luxembourg like a 
local station. Plugging in earpiece switches 
sec ON. Tunes over medium waveband by 
vernier -type dial. Two self-contained batteries 
give about 70 hours working life. 

Complete kit pad inc. 59 special earpiece and in- 
structions 

MALLORY MERCURY CELL TYPE ZM.312 
(2 required) each I/11d. 
Pack of six 10/6d. 

The world's most 
advanced audio amplifier 
Size 84" x 34" x I" Output 20 watts 

The only audio amplifier in the world to use Pulse Width Modulation which, 
with circuitry developed specially by Sinclair gives power and quality years 
ahead of anything in its class. You can feed any signal source into the X-20- 
modern high quality pick-up, radio tuner, electric guitar, car radio, microphone, 
tape, etc. The X-20 manual shows a number of circuits by which inputs can be 
matched to the integrated pre -amplifier of the X-20 both in mono and stereo. 
When you have built this 12 -transistor amplifier you use it in the same way 
as any other top quality hi-fi unit except that it is smaller, costs less and behaves 
perfectly. COMPLETE KIT 

20 WATTS R.M.S.OUTPUT Imo 7.5 ohms OF PARTS COSTS 

20-20,000 a/s31dB 
Constant esnare wave amplitude 

95% conversion efficiency at output Built and ff tested9 9.6 
Input sensitivity-lmV into 5K ohms Mains power 
Power requirements-36Vd.o. at 700mA Unit 

SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS 

SINCLAIR 

X-20 
FULL 

singfair 

(7.19.6 

SINCLAIR RADIONICS LTD., COMBERTON, 
CAMBRIDGE Telephone: COMBERTON 682 
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I8Q/[L/1NTn/w2 

AN F. M. TUNER. 
FOR YOUR TAPE 
RECORDER . J v in 

AS A SEL- 
CONTAiNLn 
ROCK ET r.M 
RECEIVER. 

Ïáe da/y 

The world's first 
pocket-size FM 

Tuner/ Receiver 

As 

The SINCLAIR MICRO FM is a high quality FM tuner designed 
for use with hi-fi amplifier or tape recorder and independently as a 

self-contained pocket FM receiver for personal listening. Barely 
half the size of a packet of 20 cigarettes, the Micro FM is a fully- 
fledged 7 transistor -2 diode superhet circuit with unique and original 
design features to ensure fantastically good standards of perform- 
ance. Pulse counting detection ensures better linearity than con- 
ventional 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. 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 
FM RADIO NOW. 

s'9,1:rliv:111 1[Iiiill,', 
7 TRANSISTOR SUPERHET 

* SIZE 21- it I}}' z r * 
* TUNES FROM 88-109 Mc/s. 
* A.F.C. FOR EASY TUNING * 
* NO ALIGNMENT NEEDED 

BRIEF TECHNICAL DESCRIPTION 
THE SINCLAIR MICRO FR is a seven traeaietor, two diode FM 
superhet. The low I.F. dispensa with the need for alignment. 
A three stage LE. aniplifer limite the signal to prodssoe a square 

wgof contant voltage which is fed into the pulse counting dis- 
minator. This converts the square wave formation into uniform 

pal,rs, the average output from which is directly proportional to 
the signal frequency, so that the original modulation is reproduced 
exactly. Ai:cr equalisation, the signal is fed to the sodio output 

aekes 
for tote as a tuner and also to the receiver's own audio 

amplifying stage for use as an independent self-contained receiver. 
'lo bu on each station sntomatleally. THE SINCLAIR 

stlt'ISO FM is completely self-contained within a neat, blank 
platy l, ease faced by an elegantly designed hont panel of brushed 
atol polohed abunimum with span aluminium tuning dial to match. 
The tuning scale is marked in Met. When built, the Len, PM 

perform. as well as any other good toner. 

THE COMPLETE KIT OF PARTS for 
budding the SINCLAIR MICRO FM including 
extending aerial, 7 transistors, case, tuning 
dial. aluminium front panel, lightweight 
earpie:e. plugs and sockets and instructions 
costs only 

sinlair 

FM TUNER/RECEIVER 

PULSE COUNTING 
DETECTION 
EXCEPTIONALLY ELEGANT 
APPEARANCE 

* Operates from 9v self- 
contained standard battery 

* Consumption 5mA 

* Audio response -10-20,000 
d8I I d8 

* A GUARANTEED 
SINCLAIR DESIGN 

f5.19.ó 
Full service facilities available to all Sinclair cnstomersL 

SINCLAIR RADIONICS LTD. 
COMBERTON," CAMBRIDGE-COMBERTOM-6º2 
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AI/L!/r]N/NEWAMOI/f/EQ 

Fantastic power 
and quality 
The Sinclair Z.I2 is a universallly flexible amplifier, 
exceptionally powerful, fantastically small. It comes 
to you ready built, and is very easy to instal and use. 
The Z.I2 can be incorporated into any high quality hi-fi 
system. Its small size and high efficiency make it 
equally useful for a guitar, for car radio, P.A. system 
or any other application where high quality is the first 
requirement. The Z.I2 incorporates its own pre- 
amplifier to which you add the tone and volume control 
system of your choice as shown in the Z.I2 manual 
supplied with the amplifier. The size, the performance, 
and the price of the Sinclair Z.I2 all favour the con- 
structor who wants the best in modern transistor 
equipment; in fact, the Z.I2 is unbeatable in every way 
and is today's finest buy in top grade high fidelity. 
USE IT FOR 
Hi-fi 
Radio 
Car Radio 
Guitar, etc. 

GUARANTEE 
should you nor be completely 

tictied with your purchase when 
vin receive It rerun ou, your Wooer 
wall be refunded in full and at core 
without. question. Please quote r W.1116 should sop prefer to write 
t. ur order instead of cutting out 
t tip. coupon. 

TECHNICAL DETAILS 
High multi amplifier with pre -amp and cit'a- 

tear class R output. Eight special R.1. tntusi-t are 
Loe .ed It original iiircuirry to achieve labotalott t 

ml:pda of vein-immure. i rime rant Orl'al lie ',Aback ensures extra error] quality. 
FREQUENCY RESPONSE-I3 to 30.000 er-. + 1.1 ß 
OUTPUT -12 watts EMS eontmuoas sine wave 
104 walla peak) 15 watts RAIN music power 
130 watts) peak 
OUTPUT IMPEDANCE-aniteLle for rt, 7.3 and 
15 ohms speakers. Two S ohm prakrv+ may be 
used in parallel if required 
INPUT -21:6V into 9E ohms 
SIGNAL to NOISE RATIO-better than e0dB 
QUIESCENT CURRENT CONSUMPTION-16mA 
POWER SUPPLY -6 to 36V.d., rrom pow -r emit 
available or batteries 

3" X 
13rr g e 

a x a 
Weighs 3 ozs. 
12 watts R.M.S. 

O'upplted ready Fuit,. tested and 89/6 uuarn,ueed, complelr with 2.12 
1 annal 

SINCLAIR DX -10 Power Supply Unit [2.14.0 r 
GUARANTEE ORDER FORM 

To, SINCLAIR RADIONICS LTD., 
COMBERTON, CAMBRIDGE 

Please send me 

for which I enclose Cash/Cheque/Money Order 

value q. d 

NAME 

ADDRESS 

q 

SEND COUPON WITHOUT DELAY PW166 
L 
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SERVICE SHEETS RECEIVERS & COMPONENTS 
(continued) 

SERVICE SHEETS for all makes of 
Radio and TV, :925-:956. Prices from 
1/. with free fault-finding guide. 
S.A.E. inquiries. Catalogue of 6,000 
models 1/8. Valves, modern and 
obsolete. Radio/TV Books. S.A.E. 
Gists. HAMILTON RADIO, Western 
Road, St. Leonardo, Sussex. 

SERVICE SHEETS, Radio and Tele- 
vision. 4!., post paid. VEST AND 
EMERY, 17 Hallgarth St., Dunham. 

SERVICE SHEETS, Radio, TV, 5.000 
models. List 1/-. S.A.E. inquiries. 
TELRAY, 11 Maudland Bank. 
Preston. 

SERVICE SHEETS (75,000) 4/. each. 
Callers welcome Always open. 5 
eolith Street, Oakenshaw, 

SERVICE SHEETS 
41- ea., plus postage 

We have the largest display of Ser- 
vice Sheets for all makes and type - 
of Radios, Televisions, Tape Records 
ers, etc., in the country. Speedy 
service. 
To obtain the Service Sheet you 
require please complete the at- 
tached coupon. 
From: 

Name: 

Address: 

Tor S.P. DISTRIBUTORS 
44 Old Bond St., London, W.I 
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 Jan. PW 

RECEIVERS & COMPONENTS 

NOISE LIMITERS, new miniature 
solid-state, for vallve and t wnslstor 
sali cuits, 21/- each, postage 1/-. Most 
efectd,ve limiter known- Send atam:P 
for leaflet. (5 ELLIOTT, 33Saanndgete 
ßv41-. Tjieburat, Reacting. 

TREASURE HUNTI flee me to find 
Certain Types of Relays and Contacts 
to earn spare cash. Send B.AE. for 
details. 112 Osob7 Rd. (ilenSeld. 
Leicester. 

HEATHKITS w can now be seen in 
London and purchased on easy 
terms Pree brochure. DIRECT TV 
REPLACEMENTS LTD., Dept. PW1/9. 
2I SamUltom Road, West 2loa'wood. iiasill! Ma NM 

RATES: 7/3 per line or part 
thereof average five words -to line, 
minimum 2 lines. Boa No. 1/- r stra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager. "Praeti ea 'Wireless," 
Tower House, Southampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

TRANSISTORS, UNMARKED, UN- 
TESTED, 40 for 10i-, p. and p, 1/-, 
4 ps,kets 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. 

TRANSMITTER RECEIVER 
13 valves. 2 wavebands 2-8 
Mo/s. (150-37 metres) R.T. 

and C.W. operation. Com- 
plete with low -drain 12v. 

D.C. power unit, head- 
set, microphone. Fully 
tested. 

£9.10.0 
Carr. bo/- 

f, / i 
MARCONI CANADIAN RECEIVER No. 52 

Shipping 
Amateur, 
a Broad- 
cast. Slag. 
aiflcent 10 - 
valve re- 
ceiver in 
three ewit- 
ched wave- 
bands cov- 
ering 1.75- 
16 Me/e. 
(19 170 
metres) 
p l u m. 8 
valve cry- 
stal cali- 

brator employing dual crystal to provide marker 
check at 10-100-1000 kc/a One EF and two IF 

ccheek meter. Inee. 

Other 
ternal lin.ements: vspeaker and 

and Signal 

Phone output. with switched control. BF -AF 
Gain, Noise Limiter, Filter, BFO. Heterodyne pitch 
control, Wide and Narrow Bandwidth, Man or 
AVC on CW & ET. Fast and Slow tuning with lock. 
Additional OSC Tuning (plus ß minus). Power 
requirements HT 160v. COmA: LT 12v 13 amps. 
size 15 z 14 x 12ín. Fully tested and working 
ONLY 29.19.8. Carr. 15/6 or complete with Power 
supply unit suitable for 115/220v. AO mains 
212.19.0. Can. 20/-. 

No. 52 GROUND -STATION comprising Receiver. 
Transmitter and 12v. D.C. Power Unit. 227.10.0. 
Carr. 12.10.0. (Mainland only.) 

TELESCOPIC AERIAL MASTS. Tubular steel 
copperised, spray Slash, ring cam locking on each 
section provides for full or any height required. 
Suitable sal Beings and base IocaUOne. Bottom 
section Min. diameter. 20rí (4 electl (B 

ed 
ow 

ton. 
516. 

Sin. Weight 161b. 55/-. Carr. 5/-, 
Closed 6f t. gm. Weight 201b. 75/-. Can. 5/-. 
Further height by adding 3-4ft. Whip sections 18/8. 
Can. 41-. Special price for quantities. 

ROTARY TRANSFORMER. 12v. D.C. Input, 250 v. 
D.C. output at 124 mA. Sise 3+' z 63'. Brand new 
17/8. P. A P. 5/-. 

H.F. ANTENNA TUNER (A.T.U.) Calibrated scale. 
ideal 160/80/40 metres. Limited number only. 
Brand new with instructions. 1718. 1'. A P. 7/8. 
Complete flat of other bargains 1/+ a a a all 
engdrles 

A. J. THOMPSON (Dept P.W.) 
"RILING LODGE^ 

ODDICOTE, BITCSID, HARE. 
Moan OODI00131 Me 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

R & R RADIO & T V SERVICE 

Dept. P.W. 
MARKET STREET, BACUP, LANCE. 

Telephone 465 

SALVAGE VALVES Tested before despatch 
6F13 4/6 U329 5/- 
6L18 4/6 10P14 5/- 
EF80 1/6 20P5 8/6 
ECC82 31- 30P 7/- 
ECL80 8/8 6F15 5/- 
30F5 5/- EB91 1/- 
PL38 8/- EF85 5/- 
PCF80 4/- 61301,2 4/- 
P1,81 6/- 2oP3 el - 
PESO 6/- 30PL1 4/- 

PL36 e/- 20P4 8/8 
PL82 3/6 30P16 5/- 
U801 7/6 PCC84 4/- 
10E1 1/6 PY81 8/6 
20F2 5/8 U301 6/- 
301,1,1 5/. 10P13 5/8 
FY32 6/. 20D1 2/- 
6U4GT 5/- 30P12 5/- 
6F1 2/8 PY83 5/ - 
BEM 4/ - 

Speakers. Es -TV. 61p, round 6 s: 4tn., 818; Sin. 
round, 6/-; poet 2/-. 
Line Output Transformers mailable. State set 
model No. 
Turret Tuners, 8/-, post 2/. 
Soap Coils, eta Quote set model No. with all en- 
quiries and S.A.E. for prompt reply. All goods 
subject to eatisfactlon or money refunded. 

V.H.F. RECEIVER. PYE P.T.C. 114 

65-100 Mc/s 12 Volt D.C. Supply 
This is an I I valve double superhet receiver, 
operating on one fixed frequency between 
65-100 Mc/s., crystal controlled, speaker 
output using midget valves throughout. 
Supplied in first class condition with tuning 
data, circuit diagram and complete crystal 
formula. Ideal for the four -metre band (70.2 
Mc/s.) offered at only 701-, post 5/-. 

AERIAL MATCHING TUNING UNITS 
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 for the 
serious Tx or Rx 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 201-, post 716. 

Instructions supplied. 
18 Mk. III RECEIVER 

This is a 4 valve superhet covering 6-9 Mc/s. 
Phone or C.W. Set is very compact, size only 
9it x 6 x Sin. Supplied in fair condition wich 
circuit. ONLY 301-, post 5/-. Sender chassis 
with 500 microamp meter same size only 
20i-, post 5/-. 

JOHN'S RADIO 
OLD CO-OP, WHITEHALL ROAD 

DRIGHLINGTON, BRADFORD 

RLTD/O 

CANADIAN MARCONI 52 RECEIVERS 

Paid..: Handbooks 5/-. 
evious adverts.Lea0flett S.A.Erriage 

LOUDSPEAKERS 101n. 3 ohm in wood 
case. Cases soiled, 600 ohm Line Transform- 
er, 25/- carriage paid. 19 or 22 Set Bead and 
Mike Sets, 101- Post Paid. 
CERAMIC Insulated 3 gang variables. 
56 a 56 x 35 PF. 3/6, Post 1/6. 
V.H.F. FIELD STRENGTH METERS, 
100-150 me/s. Telescopic Aerial. 2' Round. 
I mA Meter, 35/- Post Paid. 
PILOT BULBS 6.5V..06 amp. 5/- doz. Post 
Paid. Meters 100 mA 2f' Round. 101- Post 
Paid. 
(Carriage charges apply to England and Wales 
only) 

Telephone: Worthing 9097 

40/42 PORTLAND 
ROAD. WORTHING 
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RECEIVERS & COMPONENTS 
(continued) 

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 sale 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 Hull 6:66. 126 Hamilton Road, 
West Norwood, S.E.27. 

A.I. POST FREE BARGAINS 
Stock clearance of reclaimed values 
536 
E1141 
ER91 

8/- 
1/9 
94. 

PCL8.2 
PCL83 
PEN46 

4/4UF42 
5/8 
1/9 

UCH42 
UL46 

EBF80 3/8 PL33 2/8,Z63 
EC0'+2 2/8 P1.++4 2/-'7.60, 
EnF.90 4/- PL83 2/-itiF1 
ECL80 /6 PY31 1/3 6F13 EF122/9 PY32 219 6E14 
F.FB(1 9d, PY80 1/8 6F15 
EF85 4/3 PY81 1/96K23 
EL42 4/3 PY82 1/6 61,1 
KT33C 2/3 P7,30 1/9 61,18 
KT36 3/3 T41 4/6 OIL 9 
L63 1/6 1/31 2/5 6L020 
537 3/- 1/201 3/9 61'e5 
5339 11/-'17329 3/66P28 
PCFreO 2/-11841 3/6 6/30L2 

1/9 1001 7/- 
5/-I10C'2 3/9 
5/810/'13 3/9 
3/- 10P14 3/9 
3/6 20111 1/9 1/- o0F d 4/3 2/9I oLi 3/9 2/9'0P1 

2/6 3/-..r 
3/6;oP3 3/- 
3/9 300'.5 3!6 
3/- "FM 3/9 

12/6,30PL1 3/9 
4/3130P12 8/9 
2/91185RT 7/6 
4/6'IC'rW63 2/- 
2/9 KT7.63 8/6 

EF80 6/-doz. ECL80 12/- doz. PCF8018/ do 
EB91 5/- doz. PY82 12/- doz. PL83 18/. doz. 

A.I. RADIO COMPONENTS 
14 The Borough, Canterbury, Kent 

FOR SALE 

HAMMEH1'l'E 
HAMMER PATTERN ROUIS PAINT FOR 

PANELS AND BOXES 
* THE PATTERN 10 IN THE TIN * 

ALL YOU DO IS BRUSH IT ON] 
24 oz. tins 8/6 4 gallon 85/. 

plot 7/6 1 gallon 58/- 
1 pint 15/- (*sent by road) 

Carriage: Order@ up to 5/- 9d.; up to 10/- 1/9; over 10/- 2/9. 
Colours: Blue, Silver or Metallic Black. Return of post service. Mon, to Fro. From your component shop or direct from the manufacturer: 

FINNIGAN SPECIALITY PAINTS (PW) 
Mickley Square, Stookaleld, Northumberland. 

Phone: 8tackstleld 222280 

ARMATURE REWINDS. Hoover Junior Exchange Service. Models 375/ 119/:224 32/8 inc. post. Fields 15/-, Send far lists. JERVIS & TONGS LTD., Ringwood Road, Brimington, 
Chesterfield, Derbys. Tel: Chest 75267. 

ELECTRIC SOLDERING -IRON 

FANTASTIC 
BARGAIN OFFER 

LightweiKh[ Pistol Grip handle 
4C watt. 240/250v. A.C. Solid copper bit. Detachable handle forms cover tor iron when not in use. With 4ift. Safety 3 -core flex. Indispensable for every home handy- 0\1.'i man. A boon to model makers and a neceselte 9 6 for every wireless en- thusiast. Offered to P ei l' 
you at this new amac- U- 
nix price. 
C. H. SERVICE, (Dept. P.W.) I.loir:I flail Lane, 'FatsOeld. Kent. 

ANYWHERE 

from I2 . CAR BATTERY 

FOR SALE 
(continued) 

MORSE: MADE 
EASY 

The famous RHYTHM RECORDED COURSE cuts the practice time down to an abso:ute 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. 1n stamps or two inter- national reply coupons for full explanatory booklet, 

To G3CHS, 
45 GREEN LANE, PURLEY, SURREY. 

240°°ií ELECTRIC POWER 

and 
wd AMERICAN DYNAMOTOR UNIT 

Inoo112r. eutJu12N/2 111 5 1 110 1e 2 21 ntic 
Perlet let TIeVISION. POWER TOOLS SO SII 
e nirerell AV1(mctercel IQYlellliT.tieet 
roundel untie. Price ONrtte . Lei. arriea. 
Sent dean mew for lull illslnln Neile 
W 'SCISNIIIIC P801605, tllVl1S0S,teee. 

SPECIAL OFFER 
GEVAERT TAPE, New. Booed, 5;, 600ft. with Stop and Leader Tape., 9/- or 6 for 50/-. GRUNDIO MAI 2 Transistor Pre -amp. for Tape Monitoring or Microphone Boosters, 67/6. 

LIST PRICE 4 GNS. 
LEE ELECTRONICS 

400 Edgware Road, Paddington 5521 
Send for Free Lists daoW of rebore 

TRANSISTORS 
I1- each. Red or White Spots. 

21- each. XAIOI, XA102, XBI03, 
0A90, XAIII, XAI12, 0C430, 
VIO/IS. 

31- each. 0C44, 0C45, 0070, 
0071, 0081, OC8ID, XAI5I, 
XBI04, XCIOI, XCIOIA, 
OC 169, 0C200. 

4/- each. AFI 14, AFII5, AFI 16, 
AFI17, 0C170, 0C171, XAI03, 
XAII6, XBI02, XBI05, XCI2I, 
XU6I I. 

51- each. 0C139, 0C140, 
0C204, ORP60, XA70I, XA703, 
GET7, GET8, GET9, XCI4I, 
BY 100, 0A211. 
101. each. 0C19, 0C22, 0C25, 
0C26, 0C28, 0C35, 2S013. 

ZENNER DIODES 
4.7v. to 30v., ;w. 3(6, 1,5w. 51., 
7w. 61- each. 

Plus many more. Send 6d. in 
stamps for full list and eq. chart 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

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. 

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 Al1re- ton Road, Nottingham. 

WE BUY New Valves for cash, large or small quantities, old types or the latest. Send details. Quotations iv return. WALTONS WIRELESS 
STORES. 15 Church Street, Wolver- hampton 

WANTED 
VALVES ONLY 

Musc be new and boxed 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

URGENTLY WANTED: New modern Valves. Transistors, Radios, Cameras, Tape Recorders and Tapes, Watches, 
Tools, any quantity. S. N. W1LLHTI'S, 
16 New Street, West Bromwich, 
Staffs. Tel, 2392, 

DAMAGED AVO METERS wanted. 
Models 7 and 8. Any condition. Any quantity, HUGGETTS LTD., 2-4 Pawsons Road, West Croydon. 

MISCELLANEOUS 
CONVERT ANY TV SET into an OOcillloscope. Diagrams and jnstruc- lions, 12/6. REDMOND, 42 Det.n 
Close, Portsiade, Suseex. 

-ELECTRONIC MUSIC?- 
Then how about making yourself an electric organ? Constructional date available-full circuits, drawings and notes! It has 5 octaves, 2 manuale and pedals 
With 

stops-uses 
its variableat attack you can play Classics and Swing. 

Write NOW for free leaflet and further details to C. A S., 20 Maude Street, Darlington, Durham, Send 3d. stamp. 

BUILD YOURSELF A LOW PRICE, 
HIGH QUALITY RECORD PLAYER 
AND SAVE £££'s. Refined c.rcuit, yet simple to build. BACKED BY A SERVICE SCHEME, so even the com- plete beginner can tackle this lob with confidence. Instruction; and diagrams 5s. 6d. HARRIS, 16 Me..rooe Avenue, Portalade, Sussex. 

TV 
WORKING 

NOT 

30 
SETS 

CALLERSONLY 

EACH 
OR 20 FOR E20 

20 PALMERSTONE ROAD 
EARLEY, READING, BERKS. 

/- 
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METAL WORK 
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METAL WORK. All types cabinets, 
chassis racks etc., to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman St., Loughborough. 

SITUATIONS VACANT 

TV AND RADIO-A.M.I.E.R.E., City 
and Guilds, R.T.E.B. Cert., etc., on 
"Satisfaction or refund of fee " 
terms. Thousands of passes. For 
details of Exams, and Home -training 
Courses (including practical appara- 
tus) in all branohes of Radio, TV 
and Electronics write for 156 -page 
handbook-FREE. B.LE.T., (Dept. 
242G). 2d Wright's Lane, London. 
W.8. 

INSTRUMENT MAKER required to 
Dept. of Teleoammunicatlons and 
Electronics, Norwood Technical 
College, Knight's Hill. London, 

é andard eeccttronicluand Telectrical 
test equipment, fabrication of chassis 
for instructional use and building of 
such other electrical equipment. 
42 -hour week. £15 5s., rising to 
£17 5s. Superannuable post. Forms, 
returnable within 14 days, from 
Secretary. 

A.M.I.Mech.E., A.M3.E.R.E Olty and 
Guilds, G.C.E., etc Become a Tech- 
nician or Technologist for high pay 
and security. Thousands of passes. 
Fce details of Exams, and Courses in 
all branches of Engineering, Building. 
Eleotranioa, etc., write for 156 -page 
handbook-FREE,, BS.E.T. (Dept. 
242B), London, 

ELECTRONIC ENGINEERS required 
Rae maintenance and fault finding on 
photo -typesetting equipment. Insta^uc- 
tion Courses can be arranged for 
suitable egmarioanta. - H.M. Forces 
experie ofy radar or Pulse Circultey 

for d qualif Nethert training. 
Excellent pay and conditions of 
employment plus expanding oppor- 
tunidrlee do progressive printing group. 
Please write to Works Engineer. 
SOUTHWARK OFFSET um 25 
LaNington Street, an, S.E1. 

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.O. Cert., etc. FREE . brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

SMITH'S RADIOMOBILE 

Britain's Car Radio Specialists 

RADIO SERVICE 
ENGINEERS 

These appointments are progressive and 
there are prospects of advancement for 
men with the right experience and 

ability. 

Please apply to: 
The Personnel Manager 

S. SMITH & SONS 

(RADIOMOBILE) LTD. 
Goodwood Works 

North Circular Road 
London, N.W.2. 
GLAdstone 0171 

SITUATIONS VACANT 
(continued) 

A FULL-TIME TECHNICAL EXPERI- 
ENCED SALESMAN, required for 
Retails Sales. Write, giving full 
details of age, previous experience 
and salary required, to the Manager, 
HENaY'S RADIO LTD., 38 Edgw'ar'e 
Road, London, W.2. 

TWO LABORATORY TECHNICIANS 
required as soon as possible in Dept. 
of Telecommunications and Elec- 
tronics. Norwood Technical College, 
Knight's Hill, London, S.E.27. Duties 
include minor maintenance of test 
equipment and acoessories, prepara- 
tion of students' experiments and 
upkeep of laboratories. 39-hºur week. 
£620 at 21, rising to £875 at 29. 
Holders of certain recognised quali- 
fications £660 at 21, rising to £915 
at 29. Forms, returnable within 14 
days, from Secretary. 

BOOKS & PUBLICATIONS 

AUDIO, America's foremost journal. 
Year's subscription 43/-, specimen 
copy 4/-. All American radio journals 
supplied - list free. WILLEN ()Dept. 
40), 61a Broadway, London, E.15. 

SURPLUS HANDBOOKS 
19 set Inatruction Handbook. 3/8, p/P 6d. 
1155 Instruction Handbook, 318, pip Bd. 

H.B.O. Instruction Handbook, 3/8, p/P 6d. 

b8 set Instruction Handbook, 3/8, p/p ed. 
48 set walkie talkie Circuit & Notes 318. p/p 6d. 
88 set walkie talkie Instruction Handbook, 418, 
p/p Cd. Frequency Meter ßC281 Instruction 
Handbook 818 p/p 6d. Wavemeter Clase D 
Handbook Mk. I, II and III, 8/8, p/p 6d. 18 set 
Circuit Details & Noter, 3/8, PIP 6d. A.B. 88D 
Instruction Handbook, 15/-, p/p 1/8. R.107 
Instruction Handbook, 4/8, p/p 6d. R1118/A 
Cheat Diagram & Details, 1)9, pip 8d. ß1224/A 
Circuit Diagram & Details, 1/8, p/p 8d. R1355 
Circuit Diagram & Details, l/C, p/p 6d. RF Unit 
24 Circuit Diagram & Details, 1/8, p/p 6d. 
BF Unit 25 Circuit Diagram & Details, 1/8, pip 
Bd. RF Unit 28 Circuit Diagram & Details. 1/8, 
p/p 6d. Amplifier A1184 Circuit Diagram & 
Details, 1/9, pip ed. Resistor Colour Code 
Indicators. Indicate, the value of a resistor at a 
glance. Price 1/8, pip Bd. All mail orders to: 

Instructional Handbook Supplies (PW) 
Talbot House, 28 Talbot Gardens 

Roandhay. Leeds. 8 

EDUCATIONAL 

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 Eng,ine.ering, 
Electronics, Radio. TV, Automation, 
etc., send for 156 -page handbook -- 
FREE. B.LE.T. (Dept. 242A), 29 
Wright's Lane, London, W.8. 

RADIO OFFICERS' training courses. 
Write Principal, Newport and Mon- 
mouthshire College of Technology. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs') R.T.E.B., 
etc. Many unique diploma 
courses inc. Colour TV, Elec- 
tronics, Telemetry & Com- 
puters. Also self -build kit 
courses-valve and transistor. 
Write for FREE prospectus and find out 
how ICS cart help you in your career. 

ICS DEPT. 541 PARKGATE ROAD, 
LONDON, S.W. II. 

RADIO OFFICERS see the world. 
Seagoing and shore appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1966. Grants available. Day and 
boarding students. Stamp for 
prospectus. WIRF.i.FSS 001I.510E, 
Colwyn Bay, 

THE INCORPORATED PRACTI- 
TIONERS IN RADIO AND ELEC 
TRONICS (I.P.R.E.) LTD. Member- 
ship conditions booklet 1/-. Sample 
copy of I.P.R.E. Official Journal 2 - 

past free. Secretary. Dept. B., 32 
Kidmore Road, Caversham, Reading, 
Berks. 

City and County of Bristol Education Committee 

BRISTOL TECHNICAL COLLEGE 
CAREERS IN RADIO AND RADAR 
Marine Radio Officers 

2 -year, full-time course for young 
men aged 16 upwards; leading to 
Ist and 2nd Class P.M.G. Certifi- 
cates and B.O.T. Radar Mainten- 
ance Certificate. 
Conversion Course (2nd Class to 
Ist Class). 
R.T. Courses (for Full or Restrict- 
ed Licence). 

Training given on the latest types of Marine and Aircraft Equipment 
in the newly equipped Laboratories at 

THE SCHOOL OF MARINE RADIO AND RADAR 

For details write to: 
THE REGISTRAR 

BRISTOL TECHNICAL COLLEGE 

ASHLEY DOWN, BRISTOL 7 

Licensed Aircraft Radio 
Engineers 

2 -year, full-time course for 
A.R.M.E. Licences, categories A & 
B, and 6 months' courses for 
Radar Rating in association with 
above. 
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SOUND RECORDINGS 
A UNIQUE TAPE, Buy top brand 
710. 2,400It. 25/-, 541n. 15/-. P. and 
p. 1 at 2/-, 2 at 2/9. 3-8 at 3/6. Bar- 
gains in all sizes S.A.E. for list. 
E. C. KINGSLEY at CO. LTD., 93 
Tottenham Court Road, London, W.I. 
EUSton 8500. 

QQovN t. THE 
`_ Á 

V \ 
396 

£2 
POST FREE 

Oa your OWN TRANSISTOR PORTABLE. 

* No Plugs -No Co0nectiona! Just pl..cc Deem 
Wave Trap near radio) Boosts 'Pirate' and 
distant stations, reduces 'fading'. 

* Extends Battery Life! * Use in car or cleaver Without Aerigll 
British -made. Supplied with PP3 butt. (life several 
months) and instructions. Money refund guarmtree. 

D.E.W. LTD., Dept. P.W., Ringwood Road. 
FERNDOWN. Dorset 

Pat. App. Far 

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 

EXPRESS 

PADGETTS RADIO STORE 

OLD TOWN HALL 

LIVËRSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

Special Oder. Brand New Boxed TV Tubes. 
MW43/69, 65/-. MW36/24, 3718. 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. 
AW43/80, 30/.. MW43/BO, 30/-. MW43/69, 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., 101-. 
Scope tube removed from units. DG7-S, 
2.5in., perfect condition. 30/-. Post 4/6. 
New JAP earpieces complete with lead and 
plug. 3 or 5mm., 1/11 post paid or 20/- per 
dozen. 
13 Amp Double Switch Sockets. Brown 
surface type. 3/-. Post 1/8. 6 for 181- post 
Paid. 
New Diodes, top grade, no duds. 3/- doz., 
post paid. 
New itin. Speakers with built-in tweeter' 
3 or 15 ohms, 28/8. Post paid. 
Perfect Speakers ex. equipment. 81n. 
round, 0/-. Post 3/-. 7 x 4in., 5/, Post 2/-. 
6 x 4in.. 3/-, Post 2/-. Six for 20/-, post paid. 
bin, round. 31-. Post 2/-. 20/-. Phillips 51n. 
round, 5/-. Post 2/-. 
Motors Single Phase 240v. quarter H.P., 
26/-; 140d Revs. Fully guaranteed. ex. 
washing machines. carriage 8/6. 
Small Switch Motor 24v. will run from 12 or 
6 volts. 10/-, post paid. 
Bush 121n. TV 29 C 13 channel TV. Complete 
sad tested with good tube. only wants clean- 
ing. 754, carriage 10/-, G.B. 

VALVE LIST 
Ex equipment. 3 months' guarantee 

EL91 1/8 20P1 4/- PCC84 4/- 
EL80 2!- 20P4 8/6 PCL82 5/- 
EL84 5!- 0801 8/8 PCL85 5/- 
ECC81 3/- U281 5l- PL36 5/- 
ECCB2 3/- U282 5/- 12AT7 3/- 
EY51 2/6 U329 5/- 6CH6 1/6 
EY86 5/- KT36 5/- R18 3/6 
EBF80 4/6 SV6GT 4/- ARP12 1/6 
EB91 9d. 653 1/6 50 for £1 
ECC83 41- 6K25 51- 807 5/- 
EL38 5/- 6P25 3/6 EF50 1!- 
EF91 9d. 604 5!- Doz. 6/- 

1 /- PY33 8l- EF80 1/8 
6F14 51- PY80 31- Doz. 10/- 
6F15 5/- PY81 3/- 6K7 1/3 
1002 5!- PL38 8/6 Doz. 10/- 
1001 1!- PL81 4l- 6V6 1/9 
10P13 5/- PL82 3/. Doz. 18/- 
10P14 5/- PL83 31- 6K8 1/9 
20DI 2l- PYB2 3/- Doz. 18/- 
20L7 5/- PCF80 4/- 025 5/- 
20P3 4/- PZ30 5/ - 

All valves post paid 

ELECTRONICS 
32 SOUTH END, CROYDON, SURREY Tel: 

FOR THE FOLLOWING BRAND NEW U 
AMPLIFIERS AND 'TUNERS 

TRIPLETONE HI-FI MAJOR 12 watt 
TRIPLETONE CONVERTIBLE .. 5watt .. 
TRIPLETONE GEMINI STEREO watt . . . 
TRIPLETONE FM TUNER 
LINEAR . .. ... watt - 
LINEAR DIATONIC.. .. .. 12 watt 
LINEAR CONCHORD .. .. 30 watt .. 

.. .. 
LEAK TL12 .. 19 watt -. 
LEAK VARISLOPE PRE -AMP .. ,- 
LÉ K TAK TRROUGIf LINE 3 FM TUNER watt ..;, 
QUAD STEREO/MONO PEE -AMP 

lb watt .. .. 
LOUDSPEAKERS 

GOODMANS AXIETTE 8in. .. 6 watt 
GOODMANS AXIOM loin. .. 30 watt 
GOODMANS AXIOM 201 15 watt 

K BAERS 'SEI.BURST' 8 or 15 ohm STALWART 121n. .. .. .. 15 watt .. 
BASS GUITAR 121n. 'Group 25'.. 25 watt 
BASS GUITAR 'Group 35' 35 watt .. 
BASS GUITAR 'Group 50' 
STANDARD Heavy Duty 121n. .. 20 watt .. .. .. 
BASS Heavy Duty 12in. .. .. 25 watt .. .. 
AUDITORIUM 15. .. .. 35 watt 

RECORD PLAYERS 
GARRARD MODEL 1000 4 -speed MONO .. .. .. .. 
GARRARD MODEL 2000 MONO.. .. .. 
GARRARD MODEL 3000 STEREO 
GARRARD MODEL 901 .. 
GARRARD MODEL LAMS 
GARRARD ATO TRANSCRIPTION MONO 
CARRARD MODEL AT80 
GARRARD MODEL A70 
GARRARD SEP 10 .. 

Delivered fr. U.S. S.A.B. enpuirieá. 

Croydon 9186 
NITS 

.. 215.18.8 

.. 26.19.6 

.. £15.15.0 

.. £15.14.6 

.. £8. 6.0 

.. £12.12.0 
. £16.18.0 

.. £18.18.0 

.. £15.15.0 
235.12.0 

.. 881.14.6 

.. £22. 1.0 

.. £25. 0.0 

£5. 5.0 
£6. 6.0 

£10.15.0 

£5. 5.0 
£5. 5.0 
28.18.6 

.. £18. 
7..18.00 £ 7 

£12.12.0 
£18.18.0 

28.19.8 
87.15.0 

£10.10 0 
£29.10 0 
£24.10 0 

. £9.17.6 
£11.15.0 
219.10.0 

.. £4.19.6 

ANYONE CAN AFFORD 

THESE NEW JOB TRAINING 

COURSES 

NEW. No. 500 RADIO AND 
TELEVISION COURSE 75/ - 
Here et last is you, opportunity to own a most com- 
plete course at a very modest cost! This expanded 
course which now includes television as web as radio 
repair training mud get you ,tailed on a whole 
new career! 
The Radio Section of the course was ORIGINALLY 
DEVELOPED BY THE RADIO TECHNICAL 
INSTITUTE, while the Television Servicing Courue 
has formed the bade of instructioa provided by one 
of the world's largest television and electronics 
firms! 
Compare, lesson by lesson with some coons coating 
ten timed as much) You save because you receive 
all the lessons at one time and are not required to 
purchasë equipment you may not need. 
The leesóns are crystal clear, practical, easy to master 
and use. Early lessons make luadameatals olear even 
to the beginner, while o,her lessons will give you the 
practice know-how of an expert! 
The new 500 Radio & Television Connie consists of 
352 large quarto size pages of instruction. hundred, 
of illustrations. We positively guarantee that yes 
will be delighted or your money refunded! 

NEW. No. 600 RADIO -TELEVISION 
ELECTRONICS COURSE 85/ - 
This is really big value in home training. Similar in 
detail. to the above course excepting that you get an 
extra 56 pages of instruction making a total of 408 
quarto size pages. Hundreds of illustrations. Inclu- 
des all the usual subjects plus Radio Transmitter 
Circuits, Electronic Test Equipment, Thyratron 
Tubes, Inter -Communicator. Bound Level Meters, 
Servicing Printed Circuits and many more ender 
items. This course could be your Bret step Into Um 
fascinating world of electronics! 

No. 400. ELECTRONICS COURSE 451- 
A complete home -study course of 35 lessons. Consist, 
of 216 large quarto else pages of Instruction. Comae 
complete with Instructor'. notes and test questions. 
This Is a modero course that teaches without resort- 
ing to comic strip methods ... Thousands of readers 
of this magazine have taken this coax and enjoyed 
every minute of It ... Why not you? Clip thaw 
coupon for your free trial offer now! 

No. 19 REFRIGERATION SERVICE 
MANUAL 27/6 
Learn refrigeration) Thte manual is packed mild with 
information to enable you to Start la refrigeration 
right away! Used by many leading firms as a stand- 
ard reference. Features 364 page,, 157 Wustratioa, 
bound In cloth. An excellent book now offered for the 
first time! 

UNCONDITIONALLY GUARANTEED TO 
GIVE COMPLETE SATISFACTION 
Any coarse not satisfactory may be returned within 
IU days post-pºld for full refund or credit of the pur- 
chase price. 
IF YOU. BEND CASH WITH ORDER WE WILL 
INCLUDE A FREE BOOK worth 4/e to 5/. II 
bought Separately. By sending cash you reduce 
book-keeping and other costa which we paw back to 
you. But you must include cash at the time of order 
to get this special otter] 

* * * * FREE TRIAL OFFER * * * * 

PAT ONLY 5/- per week if you wish. 
To: 5tH -TECH TECHNICAL BOOKS DEPT. 0,2. 
Oster', Mill, West End, Southampton, Hanta. 

Please send the comes I have eirei,d. 
No. 500 No. 600 No. 400 No. la 
If not delighted I may return any book post-paid 
without further obligation on my part. Otherwise I 
will pay cash prim or 5/- weekly (10/- fortnightly) 
commencing not later than 10 days after delivery. 

am over 21 years of age. (1f under 21 parents should 
place order). 

I enclose cash to the ems of e 
1 understand you will refund this 

money If I am not 100% sat! 
fled and I return the book with- 
in 10 days. 

Please send me tie free book(,) 1 have ticked. 
Oscilloscope Book Electronic Gadgets Book 
Translator Book Radio Laetrumaat Book 

Name 

Addrese 
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10/14 WATT HI-FI AMPLII1V2R KIT 
A stylish 
finished 
monaural 
amplifier 
with an 
output of 
14 watts from 2 
EL84's ln 
push - pull, 
Super rep- 
roduction 
of both 
music and 
speech 
with negli- 
gible Minn 
Separate Inputs for mike and gram, allow records 
and announcements to follow each other. Fully 
shrouded aection wound output transformer to 
match 3-150 speaker and independent volume 
controls and separate bass and treble controls are 
provided giving good lift and cut. Valve line-up 

EL84's, E0083, EF86 and EZ80 rectifier. Simple 
instruction booklet 1/6. (Free with parts). ' P. AU parts sold separately. ONLY£6.19.681`6 
Also available ready built and tested complete with 
standard input sockets. £8.15.0. P. dz P. 8/6. 

Carrying Case for above 2818. P. & P. 7/8 

SPECIAL HARVERSON OFFER ! ! ! 

BRAND NEW HEAVY DUTY 12M. SPEAKERS 
Response 45 c/s -13 Mois. llin voice coll. 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 89 

they are offered well below hot 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 

' 

Peak output In exceso of 14 watt, All standard 
British componente. Built on printed circuit 
panel she 6 x 3ln. Generosa size Driver and Out- 
put Transformers. Output transformer tapped for 
3 ohm and 15 ohm speakers. Transistors (GET114) 
or f31 Mallard 0C8ID and matched Pair of 0081 o/Ps 

9 volt operation. Everything supplied wire 
battery clips, solder etc. Comprehensive easy 
to follow instructions and circuit diagram 1/8. 
(Free with Kit). All parts sold separately. 
SPECIAL PRICE 45/- P. & P.31.. 
Also ready built and tested 52/8. P. P. 11/.. 

pair of TAl's are ideal for stereo. 

HARVERSON'S F.M. TUNER Mk. 1 

F.M. 
tuning 
head by 
famous 
maker. 

Guar- 
anteed 
non -drift 

Per- 
meablli- 
(y tuning 

Fre- 
quency coverage 
88-100 /dc/s 

Balanced diode output. Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial 17 x 31n. glass). Self -powered using a good 
quality mains transformer and valve rectider. 

Valves used: E0085, two EF80's and EZ80 
(rectifier). Fully drilled chimed, Sire of com- 
pleted tuner 8x6z 54in. All parte sold separately. 
Set of parts If purchased at one time, £5.19.6. 
plus 8)6 P. & P. and ins. Circuit diagram and in- 
structions 1/6 post free. Mark II Version as above 
but complete with magic eye front panel and 
brackets 28.12.8, P. It P. 8/6. 
Mark III Version as Mark 1 but with output stage. 
(ECI,82) and tone control 27.7.0. P. th P. 8/6. 
Handsome Metal Cabinets. Choice of Black or 
Green. To fit Mark 1, 25/, P. e P. 3/-. To at 
Mark II, 17/8. P. di P. 3/, 

SPECIAL PURCHASE TURRET TUNERS 
By famous maker. Brand new and unused. Complete 
with P11084 and PCF80 valves 34-38 Mc/s I.F. 
Biaoulte tor Channels 1 to 5 and 8 and 9. Circuit 
diagram supplied. ONLY 25/- each. P. & P. 319. 

GORLER F.M. TUNER HEAD 
88-100 Mele 10.7 Me/e LV. 18/, pins 2/- P. & P. 
(EOM valve, 8/8 extra). 

4 -SPEED PLAYER UNIT BARGAINS 
All Brand New in Maker's Original Packing 

SINGLE PLAYERS 
BARNARD 8P25 De Luxe 212.10.0, Carr. 516 

BAR. GM with unit mounted pick-up arm. 
£4.18.8, Carr. 5/6 

LATEST B.S.R. TI1/12 23.9.8. Carr. 5/6 

E.M.I. with innt mounted pickup arm. 
24.9.8, Carr. 5/6 

AUTO CHANG E RS 
LATEST 13.0.11. UA25 Super Siens mono. £8.2.8 
B.S.R. UA15, £13.19.81 BAR. GAIS, £6.19.6 
LATEST GARRARD AT5 £5.8.0 
Standard BARNARD Autoslim £8.10.0 

BARNARD AT8....210.10.0, Carr. 6/6 on each. 
All the above units are complete with tin mono 
head and sapph:re styli ot 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. 
mains 200/240v. 
AMPLIFIER KIT 
TYPE ESL TOUR' 
3 VALVE 4 WATT 
USING ECC83 
EL84, EZ80 
VALVES 
Special features Ins'. 
lude: 

Heavy duty double -wound mains transformer 
with .dectrostatic screen. Separate Bass Treble 
and Volume controls, giving fully variable boost 
and cut with minimum insertion loss. Her.vy 
negative feedback loop over 2 stages ensures high 
output at excellent quality with very low distor- 
tion factor. Suitable for use with guitar, micro- 
phone or record player. Provision for remote 
momting of controls or direct on chassis. All 
this builds onto a chassis size only 74im wide x din. 
deep. Overall height 42in. 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 13 ohms 
only), screened lead, wire, nuts, bolts, solder eta. 
(No extras to buy). 7g6/6 P. AP. 

PRICE e 6/. 
Comprehensive circuit diagram, practical layout 
and parta list 2/6. (Free with kite). 

QUALITY RECORD PLAYER AMPLIFIER 
A top-quality record Mayer amplifier. Size 
7in. w. z 248v. d. x 95m, h. This amplifier (was 
used in a 29 gm record player) employs heavy duty 
double -wound mains transformer. EC083. EL84, 
EZ80 valves. Separate basa, treble and volume 
controls. Complete with output transformer 
matched for 3 ohm speaker Ready built arid tested 

PRICE 6916 P.& P. 419. 
ALSO AVAILABLE. Mounted on board with 
output transformer and gin, speaker ready to 
fit into cabinet below. PRICE 8983. P. & P. 8)9. 

QUALITY PORTABLE R/PLATER CABINET 
Uncut mote, board. Will take above amplifier and 
B.S.R. or GARRARD Autoehanger or tangle 
Record Player Unit. Size 18 x 14 x 

PRICE E3.9.6. Carr. 7/6 

6 TRANSISTOR AND DIODE 
SUPERHET 

A lint -class 2 waveband transistor superhet 
Printed circuit panel (size 85 x 2tin.). 3 pre. 

aligned IF transformers. High -gain Ferrite Rod 
Aerial. AU First -grade tramistors. Car aerial 
winding. Push-pull output- All parts sup- 
plied with simple instructions. All parta sold 
separately. Set of parts if purchased at one time 
ONLY 24.5.0. P. A P. 2/8. Circuit diagram 2/' 
(ires with set of parts). 

35 OHM SPEAKERS 
Suitable for use utiih abase. Sin, Goodmans. Ideal 
replacement for most pocket portables 8/8, hi. - 
12101 7 a din., 211-. P. & P. V. per spkr. 

Portable CABINET 
Size approx. 91 a 6/ x 341n. Suitable for above 
using 381n. speaker 25/-. P. & P. 2/6. 

CO!L AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 IF transformers one oscillator coil one driver 
transformer and wound Ferrite r erial (med. long 
and car aerial coupling) 32/6 complete post 2/-. 
6 translator printed circuit board to match 8/8. 
Post 1/.. Circuit diagram 1/6 extra. 

BARGAIN OF THE YEAR! 
A wondernu opportunity All .11 to twirl s quality 

AM/FM TRANSISTOR RADIO 
TUNER UNIT 

for 9e. operat,on. We offer the essential very high 
grade specially matched components comprising 
FM Tuner Bead pre aligned (88-108 Idels) complete 
with transistors. Two combined AM/FM I.F 
Transformers, one discriminator transformer, one 
AM last I.F. transformer with diode detector. Most 
attractive coloured liai size 84' x 35. AM tuning 
gang. hardware items for tuning m,chanism, AM 
lernte rod aerial (MW /LW) with coupling winding 
trimmer bank, tuning drum, pulleys, etc-. and 
suggested circuit diagram, giving coil connections etc. 

OFFERED AT THE A r 
AMAZING PRICE OF %ans. P. 4/6 

Owing to the eery high ratue offered and the limited 
number we regret thai no eorrespondenee eon be entered 
into regarding this item. 

SPECIAL PURCHASE! 
FROM LEADING 

HI-FI MANUFACTURERS 
7-10 watt OUTPUT TRANSFORMERS to 
match pair of ECL86's in pust-pull to 3 ohm 
output. ONLY 11/-. P. 3/ P. 2/6. 
7-10 watt ULTRA LINEAR OUTPUT TRANS- 
FORMERS to match pair of ECL82's hn push- 
pin! to 3 ohm output. ONLY 15/-, P. di 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 12/6. P. & P. 3/6. 

NEW CARTRIDGE BARGAINS 
ROSETTE STEREO 105 CARTRIDGE, Stereo/LP/ 
78. Complete with two sapphires. Original het price 
87/9. OUR PRICE 24/, P. di P. 1/, 
AC08 71-5 single sided crystal cartridge for Stereo 
and L.P. records. Complete with diamond stylus 
and universal mounting bracket. Lad price 22.8.4. 
Our price 18/8. P. & P. 1/, 
ACOS 0P87-1 Mono complete. List price 81.1. 
Our price 13/13. P. 5 P. 11-, 

STEREO AMPLIFIERS 
Incorporating 2 EC1,82's and 1 EZ80 heavy duty 
double -wound mains transformer. Output 4 watts 
per channel. Full tone and volume controls. Also - 
lately complete. 

BARGAIN PRICE 

£4.19.6 
SUPER DE LUXE version of above incorporating 
ECL86 valves separate bass and treble controls 
and full negative feedback, 8 gas., P. a P. 8f8. 

SPECIAL BRAND NEW 
TRANSISTOR BARGAINS 

GET 15 (Matched Pair) 15/-; V15/101, 10/s; 0071 
6/-; 0076 6/-; AF117 7/6; ORP12 10/8. 
Set of Mallard 6 transistors 0044, 2-0C45 008113 
matched pair 0081 25/-, 011P12 Cadmium Sulptdde 
Cell 10/K 

EDISWAN MAZDA 
PXA101 6/6; XAI03 8/8. 
R.F.I. Pack: 1-PICA102 Mixer; 2-PXA 101 
I.F. Amp. (Equiv. 00I4 and 00451 10/8 
R.F. 2 Pack: 2.---PlIA101 LP. 1-PIA102 Oser 
1-PXA102 Mixer 12/8 
L.F.6 Pack: Consisting of PXB113 Driver Matched 
pair PX171 mounted complete with hest sinks 
(Equiv. 00811) and 0081) 12/6 
ALL TRANSISTORS POST FREE 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 cHErrywood 3985 

Open all day Saturday Early closing Wed. I p.m. 
A few minutes from South Wimbledon Tube Station (Please write clearly) 

PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. OVERSEAS 
ORDERS CHARGED EXTRA, 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

SEE 
RIGHT 
HAND 
PAGE 
FOR 
MORE 
ITEMS 
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3 -VALVE AUDIO AMPLIFIER 
MODEL HA3. 

Designed for Hi-Fi 
reproduction oì 
records A.C. Mains 
operation. Ready 
built on plated 
heavy gauge metal 
chased size 74in. 
w. x 410. d. a 4fin. h. 
Incorporates ECC83 
EL84, E7ß0 valves, 
Heavy duty double - 

wound mains transformer and output transformer 
matched tai 3 ohm speaker, separate Baas, Treble 
and volmee controls. Nogative recdbaek line 
Output 44 watts. Front panel can be detached 
and leads extended for remote mounting of con- trols. The HA34 has been specially designed for no 
and our quantity order enables us to offer them 
complete with knobs, valves, DAs5sf P. A P. 
etc. wired and tested for only Y J 6/. 

BRAND NEW 3 OHM SPEAKERS 
Sin.. 12/8: 84ín.. 15/-; Sin., 211-; loin,. 25/-; 
12íu, 27/6; (12in. 15 ohm, 30/-), loin. x 6in.. 28/-. 
E.H.I. 134 z Bin. with high flux ceramic magnet 
421-; 15 ohm, 46/-, P. A P. 5in. 2/-: 64 and Sin. 
2/6; 10 and 121n. 3/6 per Speaker. 

QUALITY PORTABLE 
TAPE RECORDER CASE 

Brand new and unused. Beautifully made and 
expensively finished in dark grey heavy grade 
rexine. Satin chrome matal grille front and 
chrome htt.ngs. Streaker aperture 0 x bin. 
Ovér.Ol size 154w. x 15d. s 74b. ins, Will take 

v standard tape deck or single record player. 
Limited number only. Worth at least £5. OUR PRICE 49/6. P. & P. Si-. 

TAPE DECK 
B.S.R. MONARDECK. Single speed, 351n. per 
sec.. simple control uses 24 in. spools. 86.15.0 plus 7/6 cart. and Ins. Tape- entra. 

BARGAIN OFFER CORNER 
MAINS TRANSFORMERS 

Semi -shrouded drop thro' type. Pri. 200, 
220, 240v. Sec 2150e. + wave at 70mA and 6.3v. at 
2 amp. c/t. 
.stack size 3 z 24 z 15in. 

PRICE 11 ¡ P. A P. 5/ - 
'RECISION ti -MINUTE DELAY ACTION SWITCH 
Clockwork actuated. Bade by Smiths, Separate 
-witching actions at mtervols up to 6 mine. 
Each switch action designed nor current loading 
up to 15 amps at 250 volts. Suitable for photo- 
graphic timer, sequence switching oper:.ttona, etc. 
etc. Brand new and unused unite onered at a 
Tr action of then true value. OUR PRICE ONLY 
101- each. P. d P. 1/6 13 or more poet tree). Special 
quotation for quantity. 
HEAVY DUTY NON -INDUCTIVE D/P MICRO 
SWITCH. Conservatively rated 10 amp. at 200v. 
Standard one -bole fisiug. Body size 15 o f o Ian. 
de p inc. terminals 3/- each. P. & P. 1/. B or 

e pod trees. 
NEON A.C. MAIN: INDICATOR. Fo: lane 
Iliwa 

I pee c out ce 1f x Sin.z I... deep 
c. termini,. white ease with leu, gluing brighter 

dgh,. Fo, ma as 2001250v. 218 each. P.P. Pct. 
r6 or more poet tree,. 
VYNAIE AND RELINE SPEAKER AND CABI- 
NET FABRICS. Approx. 54m, aide. Usually 
35/- yard. OUR PRICE 18/8 per yard sength. 
P. & P. 216 (two, one yd.) S.A.E. for samples. 
ACOS CRYSTAL BIKES High imp. For desk 
or hand use. High sensitivity 16/6. P. A P. 1/6. 
TSL CRYSTAL STICK MIKE, Listed 01 42,.. 
OUR PRICE 18/6. B & P. 1/6, 
T.C.C. SUPPRESSOR CONDENSERS. 250v. A.C. 
.00:, + .005 z .L to tubular can fin. long z 

.0. dia. 2 for 3/-, pot free. 
TRANSISTOR DRIVER and 0/P TRANSFORM- 
ERS. (Tapped 3 ohm and 15 ohm output). 
Plus 4 sortable Translators giving approx. 1 watt 
output 25/-. P. a P. 2/0. 
2 -GANG .0005 TUNING CONDENSERS. 21in. h. z 
24ín, d. z 151u. w. troth built-in trimmer. 4/8 
P. & P. 2/-. 
MATCHED PAIR OF 24 WATT TRANSISTOR 
DRIVEN AND OUTPUT TRANSFORMERS. 
Stack Btu II xli s kn. Output Bans, tapped rot 
it and 15 ohm output, 10/- pat. Ps 6 P. 2i.. 
BRAND NEW PLESSEY. 12v. 4 -pin non -sync. 
vibrators. Type 12 1.4813. ONLY 8/6. P. A P 
1/6 each. 
TWIN TELESCOPIC AERIAL. Comprising two 
3 -section heavily chromed rods. Closed 12ín. each 
eutend,ng to 32íp. Completely adjustable 
Mom vertical to horizontal. Suppiled complete 
with universal mounting bracket, coax lead and 
plug. Suitable for F.H. or TV 1216. P. A P. P/-. 
4 -WAY NON -TANGLE TELEPHONE CABLE. 
Latent wring back coil type, extends 121.. to 51 
Complete teal. mblier Pushes. 4/0 each F. & P. 11.6 

Harverson Surplus Co. Ltd. 
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NEW VALVES! 
Guarantees Std. I .ted 

24 HOUR SERVICE 
iRS, 1S5. 1T4, 3S4, 3V4, DAF91, DF91 DK91, 
DL92, DL94. SET OF 4, 14/-. 
DAF96. DF96, Dffi/6, DL66. SET OF 4. 23/6 
1R5 4/- EB91 1/9 PL36 8/6 
165 3/3 EBC41 6/3 PL81 6/6 
1T4 1/9 EBF80 5/9 PL82 5/- 
354 4/3 EBF89 5/9 PL83 5111 
3V4 5/. ECC81 3/3 PL84 6/- 6K7G 1/3 ECC82 4/6 PY32 8/8 
6K8G 3/3 ECC83 416 PY33 8/6 
6G G 

3/6-- ÉGFB 
5/3/ 

PY81 5/l9- 
lOC2 111- ECH35 519 PY82 4/9 20L1 11/- ECH42 7/9 PY83 5/3 20P3 10/6 ECH81 5/6 PY800 5/11 20P4 13/- ECL80 5/11 1.125 8/- 
20P5 11/6 ECL82 6/8 U26 8/6 
30FL1 9/3 ECL66 8/- U191 9/6 
30L15 9/9 EF39 3/6 U301 10/8 30PL13 10/- EF41 5/9 U801 14/9 
35L6GT 5/6 EF80 4/3 UABC80 6;- 
CL33 8/6 EF135 4/6 UAF42 6/11 
DAC32 6/9 EF86 6/6 UBC41 61- 
DAF91 313 EF89 4l3 UB9130 5/6 DAF96 5/11 EF91 2/6 UBF89 5/9 DF33 7/6 EL41 7'- UCC84 7/11 
DF91 1/9 EL84 4/6 UCC85 8/- DF96 6/11 EY51 5/11 UCFSO 8/:, 
DK32 7/- EY86 518 UCH42 7I- 
DK91 4/- EZ40 5/6 UCHCI 61- DKP2 7/9 EZBo 3/f) UCL62 7/- 
DK96 613 1.Z81 4/3 UCL83 I- 
DL33 6/6 PCC39 6l6 UF'41 6/6 
DL35 4/9 PCC8P 9/6 C FS9 
DL92 4/3 PCFSO 6/3 12L41 7/- DL94 5/- PCF82 
DL96 5/11 PCF805 

5,91 
- UY91 3/11 DY86 6/3 PCL82 813 UY85 4/f DY87 7/3 PCL83 9/- W77 19 EABC80 5/6 PC1,89 7/ü Z77 2, ( Postage on I valve I3d extra. On 2 valves or more, postage 6d. per valve extra. Any 

unreel insured against damage in transit 
6d. extra. 

Office address, no callers. 

GERALD BERNARD 
b3 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON N.16 

BBC2 (625 LINE) TV AERIALS 

last Mounting Arrays, ' element 45/-: wide Braced high gain, '.1 element P.51-; 1 element RP/8. %. II moutrt.inu w it Cranked Arm, 9element BC/-: w_dezpaceo, high "an, 11 element 67/8: 19 element 
75)-. Chimney Arrays Complete, 9 ele- ment 72/-: wide spaced high gain, 11 ele- ment £0/-: 19 element 87/6. Loft Arrays, 
7 element 32/8: wide spaced high gain, 11 element, with Tilting Arm, 62/6: 14 ele- ment 70/-. All high gain units hove 'Decial Multi -rod Itef!eetor- Low loss 
DO -axial ealtic 1/6 per yard. VHF tran- -islor pi's -am ^r From 70/-, 

BBC ITV F.M. AERIALS 
11.0.1'. (Band U. 'rrle- 
Mcopic loft 21/-. External 
S/D 30/-. 

(Band 3). 3 Ele- 
ment loit array 25/-. 6 
element 3,5/-. Wall mount- 
ing, 3 element 35/-. 5 
element 45/-. 
Combined B,B.C./I.T,V. 
Lott 1+3, 41/3:1+5 48/9: 
Wall mounting 1+3 56/3: 
1 r5, 83/9: Chimney 1+3, 
63/9:1 +5 71/3. 
VHF transistor pre-ampr 
fro 751, P.M. (Band 2). Loft SID 12/6. "H", 30/- 

3 element, 52/6. External units available. 
Co -ax cable Bd. yd., Co -ax Plugs. 1/3. Outlet boxes 4/8. Dlp.exer Crossover Boxes, 12/8. C. ,O. or C.O.D. P. & P. 3/6 Send Bd. stamps for Illustrated Osts 
IK.V.A. ELECTRONICS (Dept. PW.) 
27 Central Parade, New Addington, 

Surrey 
LOD 2266 

EQUIPMENT CABINETS 

OF DISTINCTION 

Imperial 

Illustrated in this advertisement are 
two fine cabinets from the Lewis 
Radio Range. 
These Cabinets are Bust two of 
really extensive range. 
Each one carefully made by British) 
Craftsmen and soundly constructed 
from the best materials available. 
Fill in coupon below to obtain FRET$ 
catalogue showing this wonderful 
range of cabinets. 

..... .. ..... ....... .. . . 
:rr....r,: :: :.s i 

see 

Low flex 

ETHE 
NEW LEWIS 

RADIO CATALOGUE 

Designed to assist your ebo10e of 
Cabinet. 
The New Lewis Radio Cabinet Cata- 
logue -the most comprehensive ever prepared. Sent absolutely FREEI 
Please send your FREE 24 page cabinet 
catalogue. 

NAME 

ADDRESS 

Capitals pious 
(Dept. P.16; 

100 Chase Side, Southgate, London 
I P.I6. Tel: Palmers Green 3733/9666 I 
! J 
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WEYRAD 
TRANSISTOR RECEIVER COILS 
Special versions of the P50 Series are now available for the AF.I 17 or OC.I70 Tran- 

sistors. Details of the simple modifications to our standard receiver are given in the 

latest edition of the Constructors Booklet which is priced at 21-. 

The new components and their original equivalents are listed below: 

For 0C45 For AFI 17 Price 

Oscillator Coil ... 

1st I.F. Transformer 
2nd I.F. Transformer 
3rd I.F. Transformer 
Rod Aerial ... ... 

Driver Transformer ..- 

Output Transformer 

Printed Circuit .,. 

P50/IAC 
P50/2CC 

P50/2CC 

P50/3CC 

P50/IAC 514 

P51/I 517 

P5I/2 517 

P50; 3V 61- 

RA2W 1216 

LFDT4/I 916 

OPTI 1016 

,-, PCA I 916 

WEYRAD (ELECTRONICS) LIMITED 
School Street, WEYMOUTH, Dorset 

SUB -MINIATURE 
Set of 3 1.F.'s and oscillator coil, 455-470 

Kc/s. Size approximately t x t x bin. Limited 
quantity available et only 8/- per set. 
P. & P. 1/6. 
Aleo: Eagle I.F. and ose. coil kit with tuning 
capacitor 
miniature and boxed. Supplied a 

dial, ld aerial. 
slbt. cot. 

at only 2419 complete. P. & P. 2/6. 

SILICON RECTIFIER 
Type Ill 100, el- (250v. 600mA) P. & P. 116. 

TRANSFORMERS 
AUTO 50W only 241- P. & P. cil. 

150W only 45)-P. & P. 3O1 

FILAMENT 250-6.3v. 7/8 P. & P. 00i6 

TP.ANSIS'l'OR Complete range of driver and 

output transfnriners available. 

EARPHONES New and Boxed 
2,000 ohms - 14/3 P. & P. 218 

4,000 ohms - 17/3 P. & P.2/6 
Also full range of earpieces from 4/11 to 12)8. 

P. & P. 11 - 

VOLUME CONTROLS 
Standard, linear and log tracks. All values. 
Less switch, only .. .. 2)10 P. & P. 1/6 
With d.r. sw. only 3/9 P. & P. 1/6 

Full range of TEST METERS always in stock- 
drop in and sec for yourself. A Sae example is 

our popular 201Zohmsly. multimeter at only 
£4.19.6. 
We are also .stockists of the following Items and 
we will Be pleased to furnish you with detailed 
information and literature on request: 
LAN 10111 range of D.I.P. Burglar Alarm Rita 
Philips Electronic Kits 
Sinclair Products 
Veroboerd 

REMEMBER 
BOTHWELL ELECTRIC 
SUPPLIES (Glasgow) LTD. 
54 EGLINTON STREET 

GLASGOW, C.5 
I/c=urler et the Lander Group 

i,,,.- aII ,. , n.,"1 for your industrial and dom- 
estie rlectrical applications. See for yourself or 
telephouc 05)1.011 2904 for further information 

TRADE ENQUIRIES WELCOME 

LISTEN O 
J 

THE AND ENJOY 

WORLD'S RADIO AMATEUR 
ct 

AND BROADCAST STATIONS WITH o 
-J THE GREATEST OF EASE !!t Z 

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 ! ! 

"CQ" the Radio Amateur's journal 
claims "JOYSTICK" better for recep- 
tion than the world popular DIPOLE 
(four different receivers used to confirm 
this decision). 
YOU CAN BE THE PROUD OWNER OF THE 

WORLD'S MOST VERSATILE & COMPACT 

"JOYSTICK" COMPLETE RECEIVING SYSTEM 

FOR AS LITTLE AS 

E5.12.6 (DX -MAGNET system), E6.9.0 

(Standard system), E7. I0.0 (De-luxesystem) 
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 

MUSICAL INSTRUMENTS 

AND AUDIO 

The performance and frequency range 
of more than 60 instruments is ex- 
amined, 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. 

by G. A. Briggs. 
32,6 Postage If - 

TRANSISTOR ELECTRONIC 
ORGANS FOR THE AMATEUR. 
by A. Douglas and S. Astley. 18f-. 
Postale I 

SERVICING ELECTRONIC OR- 
GANS by C. R. Pittman and E. J. 

Oliver. 30,-. Postage If-. 
ELECTRONIC ORGAN HAND- 

BOOK by H. E. Anderson. 35f-. 
Postage I t-. 

AN INTRODUCTION TO 
COUNTING TECHNIQUES & 
TRANSISTOR CIRCUIT LOGIC 
by K. J. Dean. 251-. Postage If-. 

REFERENCE DATA FOR RADIO 
ENGINEERS by S.T.C. 421-. 

Postage 216. 

PICK-UPS THE KEY TO HI-FI 
by J. Walton. 101-. Postage 8d. 

BRIMAR VALVE AND CATHODE 
RAY TUBE MANUAL No. O. 

716. Postage If-. 
COMPLETE CATALOGUE If-. 

THE MODERN BOOK CO. 
19-21 PRAED STREET 

LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9-6 p.m. 
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VALVES 

PRACTICAL WIRELESS 

SAME DAY SERVICE 

NEW! TESTED! GUARANTEED! 

DAF9 Cet of 4 for 15/ 
SETS IRS, 185, 114, 3t14, 3V4, DA091 0091, D591, DL92, ULOI 

-. 6, 0096, 01196, DL96. 4 for 24/6. 

1A7GT 7/67117 9/91136 9/6,EC080 7/6.161314 4/- 118110 10/- 
11150T 7/117Y4 6/-ICL33 9/6E0,82 61-N18 5/8 U25 8/6 INSOT 7/9 95W6 6/6CY1 12161EC086 10/9iPC95 6/8 U26 819 IBS 419101,"2 11161)AC32 7/3 ECU x5 6/- ,P(.317 -/- 1.347 8/6 
184 9/91001 9/9 DAF9I 3/9E111142 813;P('C34 518 1152 4/6 
(85 3/9 IOLD12 '/6,DAF96 0/- 11)1101 6/-1PLx89 9/6 U54 8/9 114 1/9 12AT7 3/9 D12(290 6/1,0C1.60 6/31PUP+4J 8/6 1178 8/8 
3A5 6/9 12.4.U6 4/91D1'33 /9IECL8`2 6/9 l'(21.3fi3 0/- 11191 9/9 
3Q4 5/6 12AU7 4/910F91 1/9 ECL86 8/8 PC084 7/9 13281 8/6 384 4/8 12AX7 9/9/0096 6/- E039 8/9 PCF86 8/3 U301 10/8 3V4 5/6 126.701 3/6 D1176 816 15041 6/3 0110801 9/9 U801 15/- 5Y3GT 4/11 121(8G^' 8/6 01177 9/- E080 4/9 PC0802 9/9 UAB1780 5/9 524(2/018/912Q7GT 3/601181 12/6 1085 5/- PCL'805 8/- L'AF42 7/9 
6/30L'2 8/919B(160 8/9IDK32 7l9 E006 6/9 PCL82 6/3 UBC41 6/6 6AL5 2/-2L1 1119i D1:91 9/9 0089 9/3 0CL93 9/- UB('81 8/3 6A916 218 2003 10/9 01(92 8/- E091 2/6 Pl'1.84 8/3 U8086 8/- 

- 5/820P4 13/8IDK96 6/8 EP92 1/9 P(:L85 8/- U11F89 5/0 4/-2005 11/6.DI:33 0/9 0087 7/8 PCL80 8/6 UCU84 8/- 9/6 25L8GT 6/3'IIDL35 5/-EP183 6/91'EN94 6/6 UCx85 6/6 4/925U4GT11,6DL92 4/9 01,33 6/6 l'EN3t,3 9/6 UC080 818 5/-30(:18 0/- 0194 5/61:1-38 11/9 l'EN36C15/- UCH42 7/6 
5/6 3000 8/BIDL9r, 6/-11,41 7/3 l'FL20017/8 UC1181 6/6 7/9300L1 9/6'Dee)i 6/9IE1J4 4/6 l'1,31i ö!9 UCLBL' 7/3 3/630L15 10/3.UY87 81-1F,1.95 5/- l'L81 819 I1UL83 9/8 9/-301.17 121-IEABC80 6'-1119134 8/6 PL82 5/6 UF41 6/9 1/6301'4 1316,LA042 '/01:9180 5/9 PL83 6/- 1)04'2 418 4/330012 -/6¡E1141 4/- 09181 /3 PL84 6/3 1i085 6/3 
7/830P19 18/6IEB91 21-1E9184 6/9l'1.500 19/- 11089 6/9 
9/6:300I.1 9/6E11C33 6/-IEM87 6/6 1014101 7/6 U1,41 7/3 6Q71: 6/9301'1,13 1U/9IE11C41 6/610 8/3 0X25 7/9 111.44 15/- 68L7G'1 4/931101,1411/-EI10a0 b/-:EY'86 6/-P Y32 g/P CLIC 8/6 6860 3/6 35LtiGT 813 51408'3 -/6'IEZ4O 6/9 PY33 8/6 111,84 5/- 6Yr,OT 5/635w4 4/61E11089 5/0'IF'J,41 6/6 fY811 5/3 Y41 4/9 CX4 3/6 327,401 4'6F,Ct140 6/91J57,80 9/- 01(81 5/3 UY85 4/9 6XSGT 618 52K 8/6 E(.3'81 3/9í1:'L81 9/0 PY82 5/- VP4B 11/- 

7136 10/680 4/8 ECCB2 4/9 0W4/500 6/3 PY83 5/9 W76 3/8 7B7 '-/985A2 5/95(x8.3 -/-G733 12/8PY8O0 6/6 W77 2/- 
7(35 7/96063 12/61E(x84 6/3 6Z37 8/9 T112111 9/6 X79 24/6 
7116 5/8AZ31 9/3/6(X255 5/6111161 6/8 T11237 6/6 777 2/6 

6AQo 
6AT6 
6BA6 
6BE6 
611116 
6B.í6 
6619'6 
614:1 
6014 
6E70 
6K8G 
IiKBGT 
aw,.e 

READERS RADIO 
14 COLBERG PLACE, and at 85 TORQUAY GARDENS STAMFORD HILL REDBRIDGE, ILFORD LONDON N.16. STA 4587 I ESSEX. CIRE 7441 
Postage on 1 valve 911. extra. On 2 valves or more postage III. per valve extra 

Any farce) ironed acaln'e Damage In Transit Bd. extra. 

BARGAINS FROM 
BROADWAY ELECTRONICS 

GARRARD Latest Model A.T.60. Mono or Stereo 212.0.0. autosllm 85.9.0. A.T.S Stereo 28.15.0. Autosllm pick-up arm fitted with honette Stereo 25 -: A. C6 shells al- 008, 0C2. cart- ridges with brackets 15/- ea_ 

The "BLAKE" 121n. Heavy Duty Ca hlnet. Size 244 x 10 x Pin. The Rallie is lin thick. Covered in Rexine and Vynair 850, De Luxe model veneered with wood grain Formica and standing on smart bin. legs £5. Please add 10/- for postage. 
"lIA YDON" Cabinet. 164 x 1x 71ín Fabric covered suitable 1218. speaker 45/-. Postage 7/6. 
Vynair speaker cloth 50tH. wide 14/- yard. Rexine leather cloth Win. wide 10/8 yard S.A.E. for samples. 
The 11141.3. CRYSTAL NIKE 30/-: table stand tor same 9/8. 
GUITAR PICK -GP complete with clip and screened lead. 12/8. 
NEON PANEL LIGHTS. 240v A.C. Arcolectrtc, 2/6 each. 
BARGAINS IN TRANSISTORS 
AC127 (NPNI 5/- each. AF114, AF115, AF116, AF117, AF118, AF119, 
OC169, 0C170, OC171, 0C172 4/8 each. OC81M, 0071 2/8 each. 0072, 0075, 0082 all at 3/- each. 11F Packe two 0C45, 0C44 8/8: AF Packs two 0081, OC81D 8/-: AF Packs two GET119 (0083 equiv.) GET118 Driver 5/8: 0C26, 0C29 7/6: ORP12 Light Cell 7/8; Diodes 0A81 2/3: OA91 1/9. 
TRANSISTOR ELEC'TROLYTICS: 1, 2, 4, 5, 8, 10, 16, 32, 50, 100 mfd. all at 15 volts, 1/3 each. 100 mfd. 6v, 9d. each special offer. 25 mfd. 50v, 50 mfd. 50v. 50 mfd. 100v, 250 mfd. 25v, 500 mid 25v, 100 mfd. 
50v, 1,000 mfd. 12V all at 3/- each. 
EARPIECES with cord and 3.5 mm plugs, 8 ohm magnetic 3/-; 250 ohm 4/-: 180 ohm magnetic with clip 6/8; Crystal 4/-. 

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

Phone: BALham 3984 
(lour fni notes from Tooting Broadway Underground Station) 

1121 

Combine an Armstrong Tuner and Amplifier and you 
have all the advantages of separate units, plus com- 
pactness, easier installation, and equivalent perform- 
ance at a lower price. 
Stereo model 127, above, derived from the more 
expensive 227, has an identical AM -FM tuner section, 
with an amplifier section designed for those whose 
power requirements are more modest. 
It has a more modest price too, as does the mono 
version model 127M. 
Each Armstrong Tuner -Amplifier is ideal as the basis 
of a high fidelity system for radio and record 
reproduction, tape recording, and playback, and each 
unit may be built into your own cabinet or used in 
our optional case, of teak and vinyl hide, as shown. 
For full details and technical specifications of all 
models plus list of over 300 stockists, post coupon or 
write mentioning I PW 66. 
model 127 STEREO TUNER AMPLIFIER £37.I0.0 
model I27M MONO TUNER AMPLIFIER £26.10.0 
optional case (3.10.0 

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

Name 

Address 

I PW 66 
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TRANSISTOR POCKET RADIOS 
Ideal Gifts -all supplied complete with personal earpiece, 
battery and carrying case. Fully guaranteed. Post free. 

BOY'S 2TRANSISTOR MODEL(Illustrated) 
In attractive plastic case. Size only 4 x 21 x lin. 
2lin. speaker. Uses PP3 battery. Tunable over 
lull medium waveband. 39/6 

BOY'S 4 TRANSISTOR MODEL 45/- 

6 TRANSISTOR MODELS 
In plastic case. 4 x 21 x lin. with 21m. speaker. 
Uses PP3 type battery Tunable over full medium 
waveband. 16 

2 Wavehmnd (Long and Medium) Model size 5 x 31 x 18916 
creamìblack plastic case. 

FAMOUS MAKE TRANSISTOR RADIO 
THE "STELLA" 
7 transistor portable radio. Long, 
Med. and Short wavebands. Fitted 
tone switch and sockets for per- 
sonal earphone and external 
aerial; chrome telescopic aerial 
Uses four 1.5 v. torch batteries 
Plastic cabinet in bete and red. 
size 4 x 7 x 11in. Excellent tone. 
3in. p.m. speaker. Comp. with shoulder strap and external aerial. 
Full guarantee. List price 17 Gins. £`9.Ì 

de a P. & P. S/- WIRECOMP'S PRICE 

WONDERFUL BARGAIN FROM RUSSIA 
THE "SOKOL" 
7 transistor radio covering full Medium and Long wavebands 
with exclusive rechargeable battery which can be recharged 
from any 1101250 v. A.C. mains supply. Can also operate on PP3 
type dry battery. High quality P.M. speaker. Ivory and black 
Plastic case with metal trim -size 6 x 34 x 11 in. Sockets for 
external aerial and earpiece. Complete with real leather case, 
dry battery, rechargeable battery and charger, personal ear- 
piece. 

WIRECOMP'S PRICE £6.9.8 P. & P. 2/6 

323 EDGWARE RD., LONDON, W.2. AM alss dor 
15 

All Branches open all day Saturday. Early closing Thursday 

WIRECOMP'S BARGAIN STORE 
48 Tottenham Court Road, London, W.1 

Thousands of bargains: Transistor Radios -Record Players 
-Tape Recorders -Radiograms -Rock Bottom Prices 

THE "REALISTIC" 7 
Transistorised Portable Receiver 
made to the highest professional stan- 
dard. Comprises 7 Mullard Trans. i 

plus Crystal Diode. 350 milliwatt out - 
pat to 4in. speaker.-I.F. frequency 
470 Kc/s -fully tunable over medium 
and long wavebands. Two-tone plasti 
cabinet with handle -size 7 x 10 x 34ín. 
fitted socket for car aerial. Complete 
with full instructions. 
MAY BE BUILT £5.19.6 All 

parts 
sold 

3/9 extra 
atei5 

FOR 
P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought.) 
Also De Luxe Model with superior PVC covered wood cabinet 
and full view tuning dial. ONLY £1 EXTRA. All parts sold 
separately. Battery 3/9 extra. P. & P. 418. 

SINCLAIR SUPER MINIATURE POCKET RADIOS 
THE MICRO -6. Pocket radio only 1°I,xl',f,exiln. Complete with 
earphone and detailed construction data. Can be built for 

o9/6. 

THE SLIMLINE. The new 2 -transistor pocket radio size onlY 
24 x 14 x 19ín. Can be built for 49/6 

INTERNATIONAL BRAND TAPE -Fully Guaranteed 
MYLAR RASE ACETATE BASE 
31ín. Triple play. 600f1. 15/- 31n.-150ft. 3/6 
4in. Triple play. 900ft. 17/6 3in.-225ft. 4/11 
5ín. Double play, 1,290ft. 15/- 3m. 300ft. 7/6 
5in. Triple play, 1,800ft. 35/- 5ín. Long play. 900ft. 10/ - 

Sun. Trripleeplay '2.400ft. 
t. 

45/. 
6 

7M. Stand 
M. Long 

play, 1.200ft. 10/- 
7M. 

10/ 

lin. Stand play, 1.200ft. 12/8 7ín. Long play. 1,800ft, 15/- 
71n. Long play. 1,800ft. 19/6 P.V.C. BASE 
7ín. Double play. 2,400ft. 25/- 5ín. Stand play, 600fí. 818 
71n. Triplepiae e814! Stand psBr íL8 P.dzP.xtra 

per reel, reels and over PotFee 

378 HARROW RD., LONDON, W.9. CUN9S30ham 

Mail Orders to the above address for prompt service 

RADIO CLEARANCE LTD. 
27 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 9188 

Balk 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 

ob - 
COMPARE 

thTHE 
PRICESred 

list 
ANYWHERE! SELLING FASust 

the 
T -STOCKS CHANeaker 

for theGING 

RAPIDLY. 
Site 
in 
inches 

2 
21 
21 
2; 

3 
3 
3 

34 

5 x 3 
5 x 3 
5 x 3 
5 x 3 6x4 
6 x 4 
6 x 4 

Gavas 
in 
linea 
7000 
7000 
7000 
7000 
8500 
7000 
7000 
6500 
6000 
7000 

9000 
7000 
9000 
9500 
8500 
9500 
9500 

helped. 

ohms 
80 
35 

é50 0 

35 
80 
13 

35 

á 
3 

3 
30 

Pries 

8/8 

8/e 
10/- 

91- 
9/8 

10/- 9/8 

121- 

8/6 
9/- 
9/6 
101- 
12/ - 

Size Gauss 
in in 
iaeit a line. 

34 9500 
31 7000 
3e 9500 
4 6000 
4 7000 
4 7500 
4 9000 
4 9500 
4 9500 

7 x 30 7000 
7 x 34 9500 
7 x 34 9500 
7 X 4 9500 
7 x 4 9500 
7 x 4 10000 
7 X 4 12000 

'n,ped. 

ohms Price 
3 10/6 

35 8/8 
50 10/6 
35 10/6 
35 11/- 

5 
50 11/8 
35 1118 
15 12/- 

9/8 
3 10/6 
3 11/6 
3 11/- 

83 128 
3 12/8 
3 18/8 

Sts Canal 
in in 
inches liars 

4 9300 
5 7000 
5 7500 
5 9500 
5 9500 
5 8500 
61 7000 

8 x 21 6000 
8 x 21 7000 
8 x 21 9500 

10 x 6 11000 
10 x 6 11000 
10 x 6 11000 

?mped. 

ohms Pries 
25 11/8 

3 8/8 

3 10/8 
15 12/8 
25 10/8 

3 11/- 

3 8/6 
9/- 

3 10/- 
3 22/6 
5 22/8 

25 2318 

ALLOW 216 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. 4/8: AM/FM IFT'S 465 kc/s and 10.7 Me/s 

4/6 pair; Magnavox Crystal Tape Recorder Mikes. 12/6; 3 watt Stereo Amplifiers 
complete, ready 

0. to 
switch 

tch on. 79/6! Se ter 
ell rectifiers R3/2D-D3-2-1-Y. 2/6 each. 

DIODES -0A79. 
Ml diode Od. each. SiliconANSISTORS: IIdiodes, 400 /p,l y.. 

330mA.15. 4/6 
2/6bea h min. 

send STAMPED 
and ADDRESSED envelope with 

provision 
any enquiry. We regret noaaBBcatalogue-our stocks 

to avoidode ay. Terms Casmake eWith Orderor or 
additional packageOrdee 

rs 
d over1/ 

charge 

CHEAPERTHEDOZEN 

RED SPOT TRANSISTORS / 
Audio Similar to 0071 V -Doz. 
or I/-each+4d. postage Post 6d. extra 

WHITE SPOT TRANSISTORS 

10/6 Post t 6d. Similar to 0C45, 6d. 

or 1/3 each+4d. postage 

SILICON RECTIFIERS 
Doz. 

G17M 24V 1 Amp CTA_ Post I/- 

or 2/6 each+6d. postage 

MINIATURE GERMANIUM DIODES 
6/- Doz. Postage 6d. 

TANK AERIALS 
6 Section. Total length IOft. 10ín. 
Perfect for Vertical Aerial or Fishing Rod 

10/6 each. 116 P. & P. 

VEROBOARD Now in Stock 
24 x Sin., 318 24, x 31in., 3/- 
31 x Sin., 5/2 31 x 31in., 3/8 

Postage 6d. each extra. 

PETHERICK'S SRADIO UPPLIES 
Dept. P 

22 HIGH STREET, 

BIDEFORD N. DEVON 

Tel.: Bideford 3217 
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STEREO 
AMPLIFIER ASSEMBLY 

5 stage input Selector E2.7.6 
Pre -amp. and vol. control E1.17.6 
Pre -amp. with tone controls E3.2.6 

Send for leaflet describing entire range 

F.M. TUNER 

10 watt amp. (3 ohms) E5.12.6 
10 watt amp. (15 ohms) E6.12.6 
Mains power supply [2.15.0 

mRRTIn Martin Audiokits and Recordak its 
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 

[(ITS WITH A FUTURE 
The Martin Audiokit assembly you own today can 
become part of an even better hi-fi system tomorrow. 
No other system allows you to enlarge your 
installation stage by stage in the way Audiokits do. 
They comprise a wide range of very well made 
prefabricated units in which the connections are 
standardised throughout. Each is rigorously tested to stated 
specification before despatch. NEW KITS FOR 
ADDING ON ARE IN COURSE OF PREPARATION 
NOW-so by starting with Martin today, you insure 
yourself for still better listening tomorrow. 

Choose Martin for quality 
Build for 3 or 15 ohm system 

O Start with Mono and add Stereo or start 
completely with Stereo 

O Power packs available 

O Professionally styled escutcheon plates 
Assembly is easy by following the well 
presented instructions 

rMANThi LLELTRONICS LiO. 154-I55 High Street 
Brentfora Middlesex 

Full details of Martin Audiokits please 

NAME 

ADDRESS 

(Block letters) Pw l 

The New'Pictu re -Book'way of learning 

BASIC ELECTRICITY (5 VOLS.) 
ELECTRON ICS (óvoiss) 

l nu'ü and it a.use to icari Inni Un. nut- an. bused nu the latest research 
s tandingly successful new pictorial method- into simplitied [earning 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 drawing. suliects. 

The sei ies win En 
of exceptional 
value in training 

mechanics and 
technicians in electri- 

ci y, Radio and Electronics. 

WHAT THIS MONTH'S 
ENTHUSIASTIC READERS SAY 

EVERY DAY WE RECEIVE LETTERS PRAISING THESE 
BOOKS, HERE ARE A PEW PROM THIS MONTH'S POSTBAG. 

"Without doubt they are the easiest to follow books I have 
read, they will be used continuously from now on." 

J. W. Fife. 
"I may add that these books make the subject of Elect- 
ronics, very simple to understand." S. W. Leyton. 

eeeeeeeeeee 
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, m good condition within 8 days or send clown payment 
of 15/- (Basic Electricity) followed by 6 fortnightly payments of 
10/-. Down payment of 15/- [Basic Electronics) followed by 
6 fortnightly payments of 12/6. Alternatively, I will send 68/ - 
(Basic Electricity -5 parts), 81/- (Basic Electronics-tì parts) post 
free. This offer applies to United Kingdom only. 
Tick against set required (only one set allowed on free trial). 
BASIC ELECTRICITY BASIC ELECTRONICS 

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

NAME 
BLOCK LETTERS BELOW 
FULL POSTAL 
ADDRESS 
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Head Office and Warehouse: 
44A WEBTBOVRNE 0R011ß 
LONDON W2 
Tel.: PARK 5841/2/8 
Plea» write ter full oatafeiae 

Z di I AERO SERVICES LTD. 
Please send all oorreepondenoc and Mau -Orden to the Head 01110e 

When sending cash with order, please include 2/6 In E for postage and handling 
MINIMUM CHARGE 1/8. No C.O.D. orders accepted 

Retail Shop: 
85 TOTTENHAM COURT ROAD 
LONDON W1 
Tel.: LANgham 8403 
Open al day Saturday 

0A2 8/- 6AK5 6/8 
083 11/- eAK6 71- 
022 e!- 68117 e/- 
OB3 6/- 6AL5 81- 
00,3 6/- 6AM6 4/- 
01)3 5/- 6AN4 15/- 
183 8/- 64N5 151- 
IA5GT/G5/- 6AN8 10/- 
18701 el- 6AQ4 5!- 
1B3GT 7/- 6895 8/- 
1056T e!- 88958 718 
1135 7/8 6,5E5 61- 
1060T 7/- 6826 61- 
111501 71- 6A118 17/8 
1L4 218 6A95 6/- 
lL6 17/6 6498 5!- 
1N50T 8/- 64870 20/- 
124 6/- 6AT6 416 
195 51- 6AU4GT 91- 
164 6/- 64)36 6/- 
185 4/6 eAV6GT 11/- 
114 3/- 6AV6 6/- 
11501 6/- 6AW8A 14/- 
1U4 51- 6AX6GT 

6 1V 6/- 6B7 5/- 
1V2 101- 6B8 71- 
1%24 7/- 6B80 2/6 
1B211 71- 613801 5/- 
283 6/- 6BA6 8/- 
2840 801- 6BA7 15/- 
2026A 5/- 61104 17/6 
2051 12/- 6BE8 5/6 
2052 12/- 681160 15/- 
20.53 601- 61366 61- 
90W4 121- 68118 7/8 
21)21 81- 61116 8/- 
2E22 261- 6BJ7 71- 
2224 40/- 6BK4 25/- 
2926 80/- 6BK78 9/- 
9021. 12!- 6BL701 9/- 
1/12 S/- 62N6 7/8 
984 4/- 8296 11/- 
3A3 7/- 6BQ7 8/- 
SB7 5/- 61127 121- 
8B72 201- 6BR8 6/- 
8B24 6/- BAST 17/- 
8B24W 12/- BBWB 9/6 
SCAb 80/- 8BW7 10/- 
131)6 4/- 6626 (11- 
8221) 801- 6BZ7 11/- 
394 6l6 604 2/6 
3Q6GT/06/6 605 81- 
381 5/- 6050 5/- 
3V4 8/- 606 41- 
41)1 4/- (1080 71- 
113/25212 608 11/- 

86/- 6021 11/- 
1R/257M 6026 6/- 

80/- 6CD60A 
61140Y 9/- 17/- 
131340 5!- 6C07 101- 
6U4GB 818 6CH8 13/- 
05740 8/6 6CL6 9/- 
6Y3GT 5/- 6CW4 12/- 
51040 8/- 6CY5 10/- 
524G 7/6 6CY7 11/- 
6/30L2 10/6 6D3 7/6 
6416 4/- 6136 3/- 
688 8/- 61)06 12/6 
6884 818 6DK6 6/- 
68B7 4!- 61184 15/- 
6407 4/- 6EA8 11/- 
8.814 10/- 6EV5 121- 
BAF6G 11/- 6F1 14/- 
6405 218 666 8/- 
8807 8/- 6F60 5/ - 
semi 10/- 1019 10/- 
64a5 9l- 10618 9/ - 

TRANSISTORS 
002 1718 0078 el- 
002 2816 00781) 6i - 
0C2 18/- 0081M 71- 
0c2 8/- 0081DM 71- 
0C2 1718 0083 6/- 
002 17/8 00139 12/- 
003 15/- 00140 16/- 
003 15/- 00141 25/- 
004 7/6 00170 7/- 
004 e/- 00171 8/- 
0045 51- 00200 9/6 
007 5/- 00202 15/- 
007 6/- 00204 1718 
oc 7 6/- 00205 20/- 
007 111- 00206 22/6 
OC 7 61- 2N410 316 
007 8/- 257412 8/8 
0077 8/- 2/8807 17/6 

617 5!- 
6180 ó/- 
6F11 6/- 
6113 6/8 
6114 1ó/- 
6F15 11/- 
6117 6/- 
6123 11/6 
6126 616 
6128 10/6 
6132 8/- 
6060 2/8 
6116 2/- 
814 9/ 
6J5 
6350 
676 
677 
6270 
6K6G 
61170 
611701 
6Kß 
62861 
61123 
81125 
ßL1 
BL604 
6L7 
6L18 8/- 
6N7 8/- 
6N7GT/07/- 
661 11/- 
6625 12/6 
6628 12/6 
697G 6/- 
627 61 - 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 

30PL1 12/- 
6/6 30PI13 12/- 
4/- 12417 4/- 30PL14 12/- 

3113 12406 8/- 306L15 12/- 
9/- 12407 5/6 3583 12/- 
51- 12AV6 61- 35(15 11/- 
6/- 128V7 8/- 3505 818 
2/- 124W6 201- 3505 12/- 
5/- 128%7 8/- 35L6GT 71- 
8/- 12AY7 10/- 35W4 5/- 
4/- 12114A 8/- 35Z3 119- 
7113 12B86 6/- 357.40 4/- 

24/- 1213E6 5/6 351401 8/8 
10!- 1298378 7/- 35250T 8/- 
8/- 12BY7A10/- 42 5/- 
5/- 1208 41- 4310 8/- 

1^-T:1 20/- 5045 18l- 
12F5GT 8/- 50B5 71.- 
12116 3/- 5005 6/6 
127561 3/- 50L60T 6/6 
127701 7/6 50160110/- 
12K5 10/- 75 91- 
12E8 8/- 7501 18/8 
12Q7GT 5/6 76 51- 

6987 81- 12847 7/- 77 5/- 
6807 9/- 12807 4/- 78 5/- 
6807 8/- 128F50T 9/- 80 8/- 
6827 8/- 12807 4/- 8541 26/- 
6877 8/- 128117 4/- 8582 8/6 
88117 61- 12877 4!- 
68L7GT 5/- 128E7 5/- 
88N7GT 418 12897018/6 
889701 5/- 128117 5/- 
6867 81- 1214 2/6 
618 71- 13D1 51- 
eU4GT 10/6 13113 5/- 6070 71- 1497 10/- 
6118 6/6 1497 18/- 
6118A 9/8 19495 51- 
6V6 9/- 1903 251- 
6v60 5/- 1906 15/. 
6V6GT 7/6 2061 141- 
6WC6 7/- 2013 13/- 
6X4 4/. 2064 14/- 
6X561 4/6 25460 51- 
6Z4 5/- 25(15 10/- 
7135 10/- 25L6GT 8/- 
7136 11/- 2.5Z40 0/- 
787 71- 2515 10/- 
705 10/- 2:3Z6t1T 11/- 
706 71- 28137 7/- 
707 51- 29('1 60/- 
70)5 8/- 30A5 71- 
7E5 5/- 3001 7/6 
7E6 41- 3001.5 11/- 
777 14/- 30017 13/- 
7K7 10/- 300,18 11/- 
797 91- 3085 11/- 
707 18/- 30E1.1 12/6 
7Y4 8/- 301+L12 12/- 
7Z4 8/- 30FL14 12/- 
9BW6 7/- 30L1 6/6 
1002 18/- 30L1:5 12/8 
101)1 71- 30L17 14/- 
10F1 14/- 30112 10/- 
1013 8/- 30119 141- 

10L1 7/8 
10113 12/8 
10P14 131- 
101 15/- 
111)3 7í- 
1105 7/- 
1286 8/- 
12AC6 8/- 
128118 8/- 
1241701 

5/- 
12408 11/- 
128L5 7/- 
12AQ5 7/- 
12416 5/- 

28002 20/- 
28004 15/- 
28006 20l- 
AC128 8/- 
41114 9/- 
A.1115 7/- 
41116 6/- 
211117 61- 
4F118 17/6 
CXT1 3/- 
GET114 5/6 
0E1115 8/8 
GET11612/- 
GET875 9/- 
OET88010/- 
MAT101 8/8 
MAT121 8/6 
11166 6I - 

Sete of 2.257410 and one 20412 9/. 

SILICON FULL WAVE POWER 
RECTIFIERS, 100 P.LV. 
111201110, 2 amp., 26/-; 11340110 
4 amp, 80/-; 121001110. 10 amp 86/. 

5840 10/- 
5845 80/- 
5847 30/- 
5963 10/- 
b965 5/- 
5993 12/- 
0998 151- 

8583 5/6 
9001 121- 
100TH 601- 
1ß0B2 10/- 
15004 716 
185BTA 15/- 
2201A 71- 
262E 30/- 
4160 200/- 
715A 30/- 
7152 60/- 
007 9/- 
813 70/- 
815 40/- 
8294 60/- 
8668 14/- 
884 15/- 
9314 
954 
955 
958 
958A 
959 
991 
1616 
1619 
2050 

6005 7l6 
6021 12/- 
6038 71- 
6059 18/- 
6060 5/- 
6072 15/- 
6073 7/6 
6095 7/6 
6100 10/- 
6101 7/- 
6111 12/- 
6130 30/- 
6132 12/- 
6135 10/- 
6136 9/- 
6140 30/- 
6146 27/8 
6159 32/- 
6186 10/- 
6197 251- 
6201 8/- 
6211 418 
6336 80/- 
6350 4/- 
6463 7/- 
6050 20/- 
6922 14/- 
6939 45/- 
7044 1.0/- 
7586 22/6 
7895 22/6 
801:38 25/- 
9001 4/- 
9002 518 
9003 9/- 
41820 201- 
A1834 201- 

60/- 
5/- 
3/- 
2/- 
4/- 
8/- 
71- 
5/. 
5/- 

12/8 
5517 8/- 
,642 13/- 5 
651 8/- 
5670WA12/- 
5672 7/- 
5726 7/- 
5750 12/- 
5787 10/- 
58144 10/- 

A2087 17/6 
A2134 8/- 
42226 18/- 
A2293 18/- 
4CIHLIDD 

8/- 
AC/P4 4/- 
AC/TH110/- 
A02/HL 9/- 
AC5/PEN 

15/- 
802/PENI 

DD 8/- 
AC6/PEN 

6/- 
AR8 
ARP3 3/- 
82612 3/8 
All 9/- 
AZ11 8/- 
A7.12 91 - 

EC88 12/- EM80 71- PCF87 131- 
E090 2/6 EMS) 7/6 PCF800 11/- 
E091 5/- EM84 8/- PCF80111/- 
E092 8/6 EM87 71- 10F802111- 
E0031 51- EN 31 10/- 101805 114- 
E0040 10/- EN91 81- PCF806 131- 
ECC70 15/- EN92 81- PGL80 12/- 
ECC81 41- EY51 8/- PCL81 9/- 
ECC82 516 EY70 10/- 101.82 81- 
E0083 8/- EYe1 81- PCL83 8/8 
EC084 7/- EY83 916 PCL84 8/8 
EGC85 6/6 EY84 7/6 PCL85 9/6 
E0086 71- EY86 7/6 PCL86 9/6 

AZ31 9/- ECC88 10/- EY87 81- PCL8011E/- 
A241 7/- ECC91 3/6 EY88 10/- 6EN45 7/- 
CBL1 15/- E0C189121- EY91 3/- PEN45DD 
CBL31 15/- ECF80 8/- E7,35 5/6 12/- 
CL33 9/- ECF32 7/6 EZ40 7/6 PEN46 8/- 
0631 7/- ECF84 13/- E141 8/- 6E2220A 
D41 5/- ECFM6 11/- E180 5/6 7/- 
DA30 10/- EC1121 10/- EZ81 516 PEN38310/- 
DA41 40/- ECH35 12/- F.190 4/- PEN384 71- 
DAF91 416 11:1142 916 FW4/500 7/- PEN453DD 
DAF92 6/- EC1181 6/6 FW418008/6 10/6 
DAF96 7/- E01183 J/6 GT10 10/- PENA4 7/6 
0090 8/- ECL80 7/6 013 15/- PENDD 
DF64 5/- ECL82 7/6 GU50 25/- 4020 7/6 
D196 7/- ECL83 9/6 0230 8h PFL200 17/6 
0197 -ELE1 G'l. 5/- 1L36 10/- 
DG716 

11/b51- 

F.CL86O} 
19216- 

GZ3312 10/- PL38 16/- 
D1183 81- 11936 51- 0234 10/- P1.81 8/- 
01177 5/6 E137A 8/- HA6080 8/- P1.82 7/6 
DK32 8/- 6139 5/6 HL2K 81- PL83 7/6 
DK40 111- EF40 9/6 HL23DD PL84 7/- 0 29 5/- 2E41 8/8 el- PI00 lb/- 01192 9/. 214281- H1.41 4/- 
pm.; 8/6 EF50 2/- 11L92 6/6 PY33 9/6 
DL63 81- EF54 61- 11L133DD PY80 8/- 
DL68 101- EF55 8/- 10/- 
DL91 51- EF80 5/8 H11.2 12/- 
DL92 5/- EF85 6/6 KT2 5/- 
DL93 4/- EF86 8/- KT80 e6l- 
DL94 6/- EF89 5/8 KT32 81- 
DL95 8!8 EF91 4/- KT330 6/- 
DL96 7/6 EF92 21- KT41 7/6 
DM70 5/8 6,694 81- KT44 5/- 
0130 7/- EF95 5/8 KT45 15/- 
DY86 8/- E198 12/6 KT63 61- 
DY87 9/- F7F183 8/- KT66 16/- 
E9000 20/- E1184 8/- KT88 221- 
E8800 14/- EF804 21/- KTW62 71- 
E9/1CC 12/- EF160 10/- KTZ41 6/- 
E9111 8/- EH90 7/6 LP2 71- 
E9200 7/- EK32 8!- M114 5/- 
E180CC 8/- EL2 8!- 31H41 9/- 
E1806 15/- E1.5 10!- ML6 8/- 
E1861 221- EL32 3/- 3,18/1E51 8/- 
EA50 21- EL35 5!- M8PENT 
EABC80 7/- EL36 9/- 10/- 
EAC91 4/- EL37 17/6 
EAF42 9/6 EL38 1716 
E 
E041 5/. EL42 91-1134 

1/6 EL41 9/6 

E691 3/- EL511 8/- 
EB021 7/6 EL81 9/6 
EBC33 71- EL83 81- 
E11041 8/6 111.84 5/- 
EBC81 8/8 E1115 81- 
E8090 4/8 1:1.86 8/- 
E11091 61- EL90 6/- 
613E2 12!- EL91 2/6 
E13180 7/6 F.1.95 8/- 
16RF8:3 91- E1.:fi0 22/- 
EBF89 71- El.t'1 81- 
F.B11 191- 1:M4 10!- 
E111.21 11!- ESISl 51- 
EBL31 16/- E3134 12!- 
EC;33 10/- EM35 8/- 
E086 12/- EM71 12/6 

N78 15/- 
5(861 25/- 
5862 22/- 
02612 12/- 
02160 10/- 
688080 7/6 
PC86 12/- 
PC88 12/- 
PC97 918 
10805 I2/ - 
P0084 6/6 
PCC85 8/- 
60088 121- 
PCC89 12/6 
PC0189 12/- 
PCF80 7/6 
PC182 8/- 
PCF34 8/- 
PCF86 9/.. 

PY81 8/6 
PY82 6/6 
PY83 7/- 
PY88 8/6 
PY800 818 
PY801 8/6 
PX25 10/- 
6230 10/- 

TT21 351- 
TZ40 40/- 
U12114 8/- 
1117 8/- 
U18/20 7/- 
019 30/- 
022 6/- 
024 12/8 
U25 111- 
1J26 11/- 
U76 41- 
U191 11/6 
U251 12/6 
U281 13/- 
0282 14/- 
U301 12/- 
U403 71- 
O801 181- 
UABC80 5/8 
UAF42 9/- 
0841 11/- 
U13041 8/- 
UBC81 8/- 
UBF80 7/- 
013F89 7/6 
OBLII 11!- 
UC92 61- 
UCC84 101- 
UCC85 7/- 
110F80 101- 
UCH:1 9/8 
001142 9/6 
UCH43 81- 
U01181 71 - 
OCIAS 8/6 
UCL83 10/- 
U11143 1218 
UF41 9!- 
UF42 91- 
UF'43 8/- 
UF80 81- 
UF85 8/- 
UF86 11/- 
0689 718 
UL41 9/ - 
tam 6/8 

9625 5/- UM4 10/- 
QQV02-8 UM80 71- 

45/- 0115 8/- 
99V03-10 007 8/- 

85/- UU8 131- 
QQV03-20A UU9 7/- 

100j- UY1N 9/- 
Q892/10 3/0 UY21 91- 
Q895/10 5/8 UY41 6/6 
Q9108145 UY82 9/8 

15/- 0'2858/- 
Q8150/1581- 

QU37 15/- 
QV04-7 10/- 
R10 12/- 
1117 81- 
11188 

30/7/8 ßL1- 

8130 12/6 
014 51- 
81.41 5/- 
8142 8/- 
0661 41- 
BU2150A 

10/- 
T41 12/6 
111233 8/- 
TH2321 7!- 
TP25 5/- 
1115 85/- 

VP23 3/8 
V641 51- 
V1210 5/- 
VÚ39 8/- 
VÚ111 716 
VÚ120 

W 21 51- 
W81M 81- 

X65 516 
X66 8/- 
X762 7/6 
X78 20/- 
X79 20/- 
X81M 18/- 
XC12 718 
XC15 4/6 

27000 4/- 
2729 8/- 
2759 23/ - 

GERMANIUM DIODES 
0A5 4/6 OAS' 
0A6 4/- 02185 
0410 8/- 0486 
02170 2/- 02190 
0873 1/6 02191 
02179 2/3 02195 

3/6 
2/- 
2/3 
8/- 

CG4E 21- 
0010E 118 
CGl2E 2/- 
GEX23 118 
GEX44 1/6 
OEX54 2/- 

ZENER DIODES 
S60m W 5% 

04Z200 (4.7 v) 10/-; 082201 (5.1 y) 9/6 
082202 (5.6 v) 8/-; 0AZ203 (6.2 VI 71-- 

082104 (6.8 v) 818; 0A2205 (7.5 v) 6/- 
0A2206 (8.2 v) 8/-: 01.2207 (9.1 v) 9/8 

280mW 15% 
0AZ208 (4.3 v) 6/-; 082210 (8.2 v) 8/- 
082211 (7.5 v) 5/6; 082212 (9.1 v) 7/6 

1.6W 5% 
ZNB10 (10 v) 7/6; ZNB20 (20 v) 9/9 

2.2312. }.35W 
VR425 (4.25 v) 6/6; 319478 (4.75 v) 6/8 
VR575 (5.75 v) 8/8; 

2.86W, f.6V VR711 (7.0 v) 6/61 
R26W, ±.6V 

VR1oA (10.0 y) 8/-8 !MU (ILO v) 81- 
V2.134 (12 y) 8/ti 

CATHODE RAY TUBES 
Suitable for Oscilloscope Use 

3011, as recommended for P.E. Oscilloscope. 
EHT 1000.1500V, 6.3V Htre., 3in. dia- screen 50/- 
4064, EHT 1000V, P.D.A. 4000V; 6.3V Htrs. 
34ín. dia. flat face screen .. . 100/- 
VCR139A, EHT 500V, 6.3V Hire., 20in. 
dia. 

P. 4 P. 7/6 per tube. 
HEADPHONES No. 10 ASSEMBLY 

Moving Coil Headphones with moving coil Hand 
Microphone fitted with preen -to -talk switch. 
Rubber earpads. Cord terminated with army 
type 6 -point moulded connector. Low Impedance. 
Brand new 20/- each 
Small quantity available of second hand aasem- 
biles, checked, in perfect order .. ,. 8/6 each 
P. A P. 3/6 per set. 

PHOTO CELLS G118 
Caesium Antimony, side -on window. HT 160V. 
sensitivity FERµRIITE 

ROD AERIALSA/Lumen /- 
P P 1/6 

Oemor PW/FRI for Transistor Radios 6/8 
Weyrad RA2W for Transistor Radios( 
comprising car aerial coil .. .. .. 18/8 
Packing and postage 9d. 
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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 SINGLE -FEATURE BLUEPRINTS 

The Strand Amplifier ... ... 
The PW Signal Generator ... ... 51- 

The Tutor 31- 

The Savoy VHF Tuner ... ... 
The Mayfair Pre -amplifier 

... 
f 51- The Citizen 51- 

The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner ... f 5,- The PW Pocket Superhet 51- 

The PW Troubadour ... ... 
The PW Everest Tuner ... 716 The PW 35 -watt Guitar Amplifier ... 5,- 

The PW Britannic Two 
The PW Mercury Six ... ... ... 61- The Mini -amp 51- 

Beginner's Short Wave Two 
S.W. Listener's Guide ... ... ...} 51- The PT Multimeter 51- 

Beginner's 10 -watt Transmitter 
Transmitting and Aerial Data... } 51- The Autocrat Car Radio 5,- 

PW "Sixteen" Multirange Meter 
Test Meter Applications Chart f 51- The Beginner's Short Wave Superhet 5'- 

The Celeste 7 -transistor Portable Radio 
} The Spinette Record Player ... 5,- The Empire 7 Three -band Receiver ... 51- 

Transistor Radio Mains Unit ... 
7 Mc's Transceiver ... } f 51 - Electronic Hawaiian Guitar ... 51 - 

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 
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 üs 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 6th January, 1966 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, JANUARY, 1966 

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 Loudon. Sole Agents for Australia and New Zealand: GORDON & GOTCH 
(A Sial Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia. Malawi and Zambia: KINGSTONS LTD. East Africa: 

STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £1.9.0. 
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HENRY'S RADIO LTD. 
303 EDGWARE ROAD, LONDON W2 

PADdington 1008/9 
Open Mon. to Sat. 9-6. Thurs. I p.m. 

Open all day Saturday. 

NEW 1966 CATALOGUE 140 PAGES I 
fssftsiiaiu Irs 

Fully detailed and illustrated components, equipment 
and Hi-Fi. All types and makes. 5000 Stock lines. 
The Finest Range available. 

Price 61- post paid. 

with Catalogue, 61- Discount vouchers gives 
21- in pound discount on purchases. FREE 

CATALOGUE COSTS NOTHING AFTER USING VOUCHERS 

(I) GLOBEMASTER 
MW LW SW PORTABLE 

Full 3 -waveband tuning. Pushbutton 
wavechange. Superhet printed circuit. 
Black -chromed cabinet II x 74 x 34in. 
(SW I7-50 metres). 

rrEar.' 
Record sockets. 

TOTAL 
TO BUILD 

COST L" 19.6 316. 

r -Ki 
ELECTRONIC COMFONINIS 

EQUIPMENT iA6Nf10flII1 

stx- 

(6) VHF FM TUNER 
87/105 Mc/s Transistor Superhet. 

Geared tuning. Terrific quality and 
sensitivity. For valve or transistor 
amplifiers. 4 x 3f o 24in. 
TOTAL 
TO BUILD 

COST £6.19.6 216. 
(Cabinet Assembly 20:- extra) 

10 AND 20 WATT TRANSISTOR MONO AND STEREO HI-FI UNITS 
(2) POWER AMPLIFIERS. 10 watts 
RMS output. 100mV input. 30c/is to 
20kc s i IdB. 6 transistor. Push-pull. 
Panel size 4 x 24 x lin. H S 4 x 4in. 
TPA I0 3 3-5 ohm spkr. £5.10.0, p.p. 216 
TPAIO/I5 12-16 ohm spkr., 

£5.19.6, p.p. 216 
(Mains unit for I or 2 amplifiers, 

5916, p.p. 216) 

The Finest High Fidelity at l 

Unbeatable Prices 

(4) TRANSMITTER' 
RECEIVERS 

* Up to 4 -mile range 
£7.19.6, p.p. 216 per pair 

* Up to 5 mile range 
£22.10.0, p.p. 316 per pr. 

(3) PREAMPLIFIERS. 8 input 
selector. Treble, bass, volume, filter 
controls. I}mV to 300n1V inputs. 
Battery operated or from Mains Unit 
Output up to 150mV RMS. 

MP2 Mono 94 x 24 x tin. £5, 10.0, p.p. 
216 (brown or gold front panel 816). 

SP4 Mono/Sterao, 9 x 31 x Igin., 
£10.19.6, p.p. 316 (front par el plate 1216) 

I ALL UNITS BUILT AND TESTED 

HI-FI 
WE CAN NOW 

SUPPLY FROM 
STOCK ALL MAKES 
OF HIGH FIDELITY 

EQUIPMENT 
(Hi-Fi Room opening 

shortly) 

(9) MICROPHONES * Pro'ess:onal 50K ohms 
U -301 79'6 * 50k Stick Dm i07, 
Gy namic 6916 * IOOc Xtal S' rk 

o :It stand 3216 * BM3 Stick M:c. 37'6 

(5) BUILD A TAPE RECORDER 
Three speeds -3 watts. 
Complete kits with new "363" decks. 
Supplied as preassembled sections. 
Complete with portable cabinets and 
Speaker-excellent quality. * TWO TRACK * FOUR TRACK 

E26 8;6 E30 8'6" 

(7) 5 WATT AMPLIFIER 
6 -Transistor Push-pull, 3 ohms. 6mV 
into IK. 12/18V supply. 2; x 2 x I}in. 
BUILT AND TESTED 7916 P.P. 
(optional mains units 541- 21- 

P.P. 2f-). 
New matching Preamplifier, 6 inputs. 
treble/bass/selector; volume controls. 6- 
10mV o/put. 9-I8V supply. 7916, p.p. 21- 

(8) REGENT -6 
MW/LW POCKET RADIO 

6 -transistor superhet. Geared 
tuning. Push-pull output. Moulded 
cabinet 5 x 3 x 11in. Phone 
socket. 
TOTAL COST P.P. 
TO BUILD ó5 - 21 - 

MULTI -METERS 
PT34 !kV 3916 TP55 20kV 
MI 2kV 4916 EP3Ok 30kV 
TPIO 2kV 751- EP5Ok 50kV 
EPIOk 10kV 7916 500 30kV 
ITI-2 20kV 8916 EPIOOk 100kV 
EP2Ok I0kV 9916 

FREE Lists on request. * 12 page. Transistor, SCR. diode, 
lightcell, quartz crystal, valve, heat 
sink, Benier catalogue and 4 page 
short catalogue of units. 

SINCLAIR KITS 
Micro FM (VHF) Kit ... 
Micro 6 (MW) Kit 
Slimline (MW) Kit ... .. 
X10 Built f Mains unit 
XI0 Kit 541- 
X20 Built 

l 
Mains unit 

X20 Kit { 9916 

£5.19.6 
£2.19.6 
£2.9.6 

£6.19.6 
£5.15.6 
£9.19.6 
£7.19.6 

£5.19.6 
£6.10.0 
£8.15.0 
£8.17.6 

£10.10.0 

KITS IN STOCK 
Sinclair, Macgregor and Martin tran- 
sistorised tuners, radio control, ampli- 
fiers, radios, tape recorders, all at 
advertised prices. 

1110 LET US QUOTE FOR PARTS 
FOR YOUR CIRCUIT. SEND LIST OF 
PARTS FOR QUICK REPLY. MOST 
PARTS IN STOCK FOR ALL PUB- 

LISHED DESIGNS. 

*PROVED AND TESTED DESIGNS - 
FULLY GUARANTEED 
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