
PRÄC ICA 

FREEinside! 

BLUEPRIN 
uppotivap 

SHORT -WAVE 

SUPERHET 

J 

A NEW RECEIVER 

FOR THE S.W.L. 

3 Short Plus M.W. and L.W. Coverage 

www.americanradiohistory.com

www.americanradiohistory.com


i PRACTICAL WIRELESS 

SOLDERING INSTRUMENTS 
AND EQUIPMENT 

DESIGNED FOR 

THE AMATEUR'S 
RADIO STATION 

ILLUSTRATED 
List No. 70 é'" BIT 

IN 
PROTECTIVE 
SHIELD 
List No. 68 
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GAUDEN ROAD, LONDON, S.W.4 

Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

December, 1964 

`SUPER SIX 
LONG & MED. WAVE TRANSISTOR RADIO KIT 

NOW ONLY £4.17.6 (post 5/ -) 
Owing to a fortunate bulk 
component contract the price of 
this model is now reduced to 
£4.17.6. Purchasers oho have 
already paid the previous higher 
price will have the difference 
refunded on application. 

All new parts. 
6 transistors and diode. 
350mW output. 
Superhet circuit, Ferrite 
rod aerial. 
Weymouth Radio printed 
circuit board. 
Component positions and 
references printed on back 
of board. 
Nicely styled wooden 
cabinet, II x 7} x 3 }in 
Vinyl covered in various 
colours. 
6 x 4in. speaker giving 
good bass and treble 
response. 
Full instruction booklet 
22 -. Free with kit. 
I.F. frequency 470 kc s. 
Lining up service if re- 
quired. 

All parts supplied separately. Write for list. S.A.E. please. 
Set can be supplied fully built for C6.17.6 tax paid and 

carriage paid. 
9v. battery required. VT9 or P.P.9 (319 with kit). 

"MINOR" RECORD PLAYER WITH "MAJOR" PERFORMANCE tnllc 
built. rexine rovered. Ili . - - r_ 4 traudintnr amplifier. l: a.el t'ilnne 

err. record,, 45 and :iii ,.p.nr 28.7A tl'..,t. 5, -1- Batten' 3 n. 

TRANSISTORS 
Packet of :i vub,d IIF tran,irt,r= r. t'alrnl f nt'JJ :,1 718 I"'st. pail 
Sot i i i tranrrsr,¢r and dii,de ,t ir b, ira1it diagram, \rat l. r e.,m 

liued ba: useful ir yrerraatì!'n. 151- koet. paid. 

TRADE SUPPLIED 

ELECTRONICS (Camberley) Ltd. 
15 Victoria Avenue, Camberley, Surrey. 

Ulber,.d Nutnrlayri 

JACKSON 
the big name in PRECISION components 

Precision built radio components are an im- 
portant contribution to the radio and 

communications industry. Be sure of the best 
and buy Jackson Precision Built Components. 

"00" Twin Condenser Designed for use in 
miniature transistor 
receivers. The front 
(aerial) section is 208 pF 
to provide coverage for 
medium waves, and the 
rear section is 176 pF, 
which may be padded to 
match the oscillator -- 
very robust yet light- 
weight. Front area 
l ¡in. x l4- in. x 
deep. 

In the "ten five" receiver used 3 gang type F price 
1816. 2 air tune pF 619. each caliband drive at 281 -. 

JACKSON BROS. (LONDON) LTD. 
(Dept. P.W.) KINGSWAY- WADGON, 
CROYDON, SURREY 

Phone: Croydon 2754 -5. Grams: Walfilco, Souphone, London 

"4) 

L 
www.americanradiohistory.com

www.americanradiohistory.com


 

December, 1964 PRACTICAL WIRELESS 705 

SURBITON PARK RADIO LTDï 
ALL ORDERS DESPATCHED SAME DAY WE PAY POSTAGE AND INSURANCE 

MONEY REFUND GUARANTEE 

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS 
MARTIN RECORDAKITS kithly MARTIN AUDIOKITS Mthly' 

Dep. & pints. Dep, t pmts, HALF TRACK of 
The new MARTIN ail- transistor TEN WATT AMPLI- 
FIER kits represent excellent value for money. Each 
wait ie complete. requiring only tu be connected to the 
next. We show only the popular units here. Others 
um available. Leaflet upon request. 
UNIT 1. FIVE INPUT SELECTOR. 8tee 35 z 31u. 
flag. P.U., Crystal 1.1`., ]radio, Mio, Tape head. 
9-15 Volts. Must be used with unit 4 42, 7.6 
UNIT 4. PRE -AMPLIFIER AND CONTROL. Size 

Vol orle on ouf, Buss and Treble control. 
9-15 Volta Must be used with Unit 1 63. 2.6 
UNIT 7. MAIN AMPLIFIER. 10 watts. 11-transistor 
Transformer less Push -pull output. Mounted on Heat 
sink. 15 otiose output. 40 Volts supply £0.12.0 
UNIT 8. POWER SUPPLY. cives 9 and 40 Volts. 

8 27/6 heavy duty transformer. rectifier and smoothing £2.15.0 
CONTROL PANEL for Nuits 1 und 4 10.6 

12 20/6 
ALL FOUR ABOVE UNITS WITH PANEL. 15 ohms 

12 49/10 515. 8.0 62/- 12 22/0 
/ UNIT 5. MAIN AMPLIFIER. As Unit 7 but 3 ohms 

t put. 74 Volts £5.12.8 
34/- 6 25/8 UNIT 6, POWER SUPPLY. As Unit 8, use with Cuit 5 

39/- 6 28/4 22.12.6 
ALL FOUR UNITS 1, 4, 5 & 6 WITH PANEL. ohms 

£14. 5.0 57/- 12 20/10 
S'1F: REO VERSIONS NOW AVAILABLE, LEAFLET 
I' PUN BEQUEST. 

TAPE AMPLIFIER FOR STUDIO DECK with ready 
wired prìuted cuit. control and input panels. mains 
and output traosuuim -is. knows, Claus, 

s 
etc. 

EF88, FCCS3. 0780, E ä1s5 und - F51.54.fe S nette 
output. Magic eye, Radio and Mir. inputs. Ex. speaker 
socket, Tune anh Monitor controls. Uau be used as 
amplifier 211.11.0 47/- 8 25/6 
COLLARD STUDIO DECK. Very latest model, 3 speeds, 
s motors and 7 -inc spools 210,19.8 44/- 8 84/8 
CASE for above with 8 s lia. speaker, two -tone grey 

£5. 5.0 
COMPLETE KIT with tape amt microphone ..228.19.6 120 /- 12 44/- 

QUARTER TRACK 
TAPE AMPLIFIER FOR STUDIO DECK ae above 

212.12.0 
CASE as above with speaker, two -tone grey £5. 5.0 
COLLARD STUDIO DECK fitted Marriott "X" ores 
heads 213.19.6 
COMPLETE KIT wit's tape and niicioptmue 233.19.6 

TAPE PREAMPLIFIERS 
HALF TRACK for STUDIO sleek, Mai mV out 28. 8.0 
QUARTER TRACK a, above 29. 9.0 

TAPE HEADS 
BRADMATIC I1:, It truck IlecordÌ I) lay hack and Erase 
un plate £1.19.6 

52/- 

58/- 
138/- 

Model 222 
Model 223 

NEW ARMSTRONG TUNERS AND AMPLIFIERS 
224 F.M. Tuner 8 /powered £22.10.0 90/- 12 33/- 
223 A.M. /F.M. Tuner S /powered £28.15.0 115/- 12 
127 MONO Tuner /5 watt amp 226.10.0 106 /- 12 
227 MONO Tuner /10 watt amp 233.18.0 X130/- 12 
127 STEREO Tuner /5- 5 watt amp £37.10.0 150 /- 12 
227 STEREO Tuner /30 +10 watt amp 248.15.0 1855- 12 
220 STEREO As 227 plus Mag. P.0 £58. 0.0 '214/- 12 
222 STEREO 10 +10 watt amp 22 ".10. U 110 /- 12 SHELF MOUNTIE() TEAK CASE 23.10 0 EXTRA 
ALL MODELS. SEND FUR NEW LEAFLET 01V- 
INO FULL TECHNICAL DETAILS. 

42/2 
38 /10 
99/8 
55/- 
71/8 
82/1 
40/4 

MONO AMPLIFIERS 
LINEAR L95 /A 3 calve, 3 watt 26. 8.0 
DOLCI GA5 Interpreted, 5 watts, ECL86 valve £13. 2.8 52/6 
TRIPLETONE HI -FI MAJOR 10 watts output, 2 EL.'u4 

215.18.9 64/9 
LEAK TL12 10 watt MAIN AMPLIFIER ONLY 

£20. 0,0 80/- 
LEAK VARISLOPE Mono Pre-amplifier ..,, 215.15.0 03/- 
DULCI DPA15 15 watt with 2 vales Ihr- anrp... £28. 5.0 105/- 

STEREO AMPLIFIERS 
ROGERS CADET Mk, II with P.A. 4 ECLSrì valve, 

£28.15.0 107/ - 
LEAK TRANSISTOR STEREO 90 P.A. and Maio aure. 

248.10.0 198/ - 
LEAK STEREO 20 P.A. and main amplifier, complete 

£55. 9.0 229 - 

12 19/3 

12 23/3 

12 29/4 
12 23/1 
D. 38/8 

12 39/2 

12 72/7 

12 80 8 

HI FI AND GUITAR LOUDSPEAKERS 
GOODMANS AXIETTE e -iueln . £5. 5.7 
GOODMANS AXIOM lu inch 
GOODMANS 5K /20 /XL Tweeter ..u,l i , ss,,v r 27. 7.0 
0000MANS X05000, 22.0.11. X0950. 25.10.11 
GOODMANS 210 12ín. unit, Full range, 15 watt 510.17,8 43/8 8 24/3 
GOODMANS 301 loin, [unit. Full range, 20 watt 215. 4.6 81/- 12 22/4 
GOODMANS GUITAR Speaker Audium 81 -15" 225. 0.0 100 /- 12 36/8 
W.B.HF1012 luiu. writ. 5.75, 7.5 s 15 ohms .. 29.12.0 
WHARFEDALE SUPER 3 Tweeter 25.18.8 
WHARFEDALE SUPER 5 'Tweeter 25.19.7 
WHARFEDALE SUPER 8 RS /DD £8.14.2 
WHARFEDALE SUPER 10 RS /DD. Full range 210.18.0 44/- 24/3 
WHARFEDALE R2 /12 /DD 12ín. milt, Full ronge 

211.10.0 46/- 8 25/6 

LEAFLETS 
BBE SUPHARFERDALE 

AND D0Gí£ila.p 
70/- 12 25/9 EASILY REACHED BY FREQUENT TRAINS FROM 

AVAILABLE ON REQUEST. WATERLOO TO SORB /TON 

SURBITON PARK RADIO LTD Phone: OrderforCash.C.O.D.orTeren. 
KIN 5549 Hours 9 a.m.-6 p.m. (1 p.m. Wed.) 

48, SURBITON ROAD, KINGSTON -UPON- THAMES, SURREY Open Lunch Time and all day sets 

8 

F.M. TUNERS 
TRIPLETONE F.M. TUNER, Lees paver ,,,- 013.19.6 

1 4611- 12 20/6.4 TRIPLETONE F.M. TUNER. With power , .. , 515.14 .0 l 6341 - 12 80/12 JASON JTV /2 P.M. and T.V. sound. Switched, self- I 

powered 222, 5,0 189/- 11 62/71 

GRAMOPHONE UNITS 
NEW BSR UA25 20. 6.0 
B.S.R. UA14 with TC8 Mono cartridge 26.19.6 
GARRARD SRP10, Single player, Mono cart .... 05.10.0 
GARRARD AUTOSLIM, 4 speed changer. Mono 66.12.8 
GARRARD ATB AUTOSLIM DE LUXE, Mono 210.10.0 
GARRARD AT /5 /P Imprvd Autostim (Stereo) 09. 0.0 
GARRARD AT5/3000 LM a AT /8 with ehm arot (Stereo) 
GARRARD "DECCADEK" Single Player with 

21112.0 
Ruhen Denim Cartridge 215.15.0 
GARRARD 4HF Transcription Cult, Mono , 217. 0.0 
GARRARD LAB. "A" Transcription changer 219.14,9 
GARRARD 301 STROBE Transcription mit 222. 0.0 
PHILIPS AG1018, Stereo cartridge, will change 7im 
records with adaptor, 11t/- extra £12.12.0 
GOLDRING 111,58 with arm but lese cartridge £17. 1.0 
GOLDRING GL70 with arm but less cartridge £27. 9.9 
GOLDRING "88" Trauscriptton, lees arm .. , , 218.18.5 

88F 

48% 

49/6' 

63- 
68¡- 
-p/- 

&./- 
60/e 
Bk1/. 

11L/4 
79/5 

0 

2 

e 

12 
12 
12 
12 

12 
12 
12 
12 

28ro 
27/4 

£6/! 

tan' 
24/11 
28/11 
82/3 

18/2 
24/11 
40/1 
27/8 

GUITAR SPEAKERS ,, L 
FANE L l'?la. Heavy duty milt. 20 watt N. 52 
GOODMANS AUDIOM 51 121n. 15 watt BASS 19. 2.8 32/8 
WHARFEDALE W12 /EG loin. 15 watt LEAD 210.10.0 42/- 
WHARFEDALE W15 /EG 15iu. 15 watt BASS 217.10.0 
GOODMANS AUDIOM AUDIOM 91 lain. 50 watt BASS £29.15.0 1/9/- 
GOODMANS AUDIOM 81 12tH. 20 watt LEAD or BANS 

214. 7.8 8719 WRITE FOR GOODMANS LEAFLET LOUD. 
SPEAKERS FOR ELECTRIC GUITARS." 

6 I 27/8 
8 23/6 

12 25/8 
12 43/7 

12 21/1 

GUITAR AMPLIFIERS 
LINEAR DIATONIC 12 watt, 2 Inputs £13, t. 5210 
LINEAR CONCHORD 30 watt with COVER ., 219. 9.8 77/- 
LEAK TL25 with Pre -amp., 25 watt 242, 5.0 122/ - 
LEAK TL50 with Pre -amp., 50 watt 251. 5.0I 22b /- 

12 119/3 
12 28/2 
12 81/11 
12 75/3 

MICROPHONES AND FLOOR STANDS 
RESLO RBH /T Ribbon 211. 2.6 49/6 
RESLO RBH /TS Ribbon with on /u2 switch , 613.10.0 64/- 
RESLO Heavy Duty Floor Stand 27. 0.0 
TEISCO DM304 Dual impedance with switch ,- 24.10.0 
PIEZO BM3 Crystal with switch 22.10.0 
¿AP, FLOOR STAND £3. 3.0 

l£ 
ta/9 
19/9 
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-aCC //Leda cr`rct /CWU2/1d 
Mon. -Sat. 9 a.m. -S.45 p.m. Wednesday I p.m. 
Lunch 1.30.-2.30 

Special 24 Hour Express Mail Order Service 

A231 12/6 RUM 7/8 EF89 
DAM?' 4/6 El1CX1 4/- EP'91 
DAF98 8/8 E11C312 6/- EF92 
0I791 3;- ECV:a3 5/8 EF98 
11196 6/8 E11174 806 EE183 
11K91 5/8 ECCní 71- 011184 
WOO EC1135 12/8 EL3:1 
11K96 7/8 E111142 8/8 ElAl 
111,92 5/- 0(11181 71- 01A2 
01,94 '/- 0111183 8/- ELM 
D1,96 8/8 ECIAO 818 E1.95 
EA11C80 518 E11L82 8/8 EMMO 
EAP42 818 0(11.88 8/8 OMMI 
E1391 218 EF41 7/8 05134 
Et11.41 8:- EFMO 6/- EY51 
EREMO 7;8 F1F85 5/- EY88 
00183 d/- 0F88 7/- 1Z40 

6/- 
4/- 
4l- 

10/- 
8/- 
81- 

12/8 
9/- 
9/- 
6/9 
9/6 
8/- 
8/- 
8/- 
7/6 
7/- 

7l- 

0241 71- P1'L83 8/- 
EZPO 5/8 1'CJ.84 7.- 
6261 618 PCL85 7,8 
6232 10/8 l'U 1.86 10,- 
IIlAIDU PL88 11;6 

1218 l'I.al 7/6 UAR1'80 6/8 
0T66 17/8 PIN/2 7,6 1AP42 8/8 
01'P1 10/8 1'1.83 716 011141 8/- 
KT1HIl 71- 1'L84 7/- UI1F'YII 7/8 
MU14 2/0 PY32/3 10, UII289 7/6 

U(17142 8/8 
UCD71 71- 

120 101- U LH4 8/- 
026 10/6 U 1 41 718 
U191 18/8 U1'63 516 
l'30l 18/8 VP4R 15- 
1,91 1916 VB1il0/30 

7/ 

N78 82I6 
024 6/. 
P1N!64 8/- 
PCCn9 8/9 
PCF80 7/- 
l'CF88 9/6 
P01.62 718 

P1 H1 61- 
PYX2 6/8 
PY23 7/6 UCLe2 8/8 
PY600 818 l!CI,M3 8/- 
17.30 12/8 I1 2.41 7/8 314 71- 
sin; l 3/- 11'88 7'- 3140 41- 
1.714 91- (.1AI 7/8 5V40 - 

5Y31)(11' 6(36 8/816V60 
0/6 6('1180 86,10 V6U1 

6A7 12/6 1i1116 10,-11.1X4 
6A8 816 611V 5/6I6ix3U 
6AL7 3/8 6P0 01916x51:'1' 
6A116 4,- 6l01 

- 
- i11n.2 

WMIM 8,- OAQS 0,u 6J3GCi' 7117 

X61 13/6 IIAT6 4'6 516 7,2.3 
X78 261- 61300 2/6 IiJ70 61- 71'e 
X79 40,- 611A6 6/6 61:71: 2'- 7117 
'lei 5/8 61E6 5i6 61(7UT 816 787 
160 4/6 011d0 8,- NO 4/. 7Y4 
IT! 3/- II13117 10,8 6K80'C 916 83 
384 6/- 511W0 9/- 61,611 7/8 101'7 

6LtW'7 91- 61471, 8/- !'2AH8 
6C4 3/6 61171:'C 10:- 12A07 
nCSaT 8/- 6130 7/8 I2AX7 

41- P2RA6 710 
7/6 1.21100 7/8 
4/0 1YK7U1' 6/- 
5/- 121011 101- 
8/8 12p7l11 

1216 12H1/7 121- 
19:Al75 8.- 
fi7.1 7 6 

351.IdlT 8'6 
110114 6,8 
35%4 8,0 
5111:5 810 
8u 7r6 
8117 9/8 

10/6 
9/6 
8/- 

18/- 
2/- 
41- 

10'- 
12/- 
5/- 
6/6 I 

COMPLETE VALVE LIST FREE WITH 

Sr- 

0C35 
ORDER 0C42 

0C44 
OBSOLETE VALVES A SPECIALITY 0C45 

SEND FOR QUOTATION 007 

TERMS OF BUSINESS C.W.O. or C.O.D. 
4/2 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. per VALVE 

BRAND NEW TRANSISTORS 
I0l- 0072 8/- OC8I D 5/- 
6/- 0074 81- OC8Im /pr I2'6 
5/- OC75 8/. 0082 8/- 
S/- 0077 8t- 0082D 64. 

0081 St- OC170 6t- 
SILICON RECTIFIERS 

400 volts 350 mA ... ... ... ... 7'6 each 

SETS OF VALVES 
IRS, ISS, 11-4, 354, 3V4 .. ... Set of 4, I7t- 
DAF91 DF91, DK9I, DL92, DL94 ... ... Set of 4, 17 /- 
DAF96, DF96, DK96, DL96 ... ... ... Set of 4, 2.57- 

R.S.T. VALVE MAIL ORDER CO. OPenDaly óGaÌes 
211a STREATHAM ROAD MITC1iAM SURREY 

E FRE TO AMBITIOUS ENGINEERS 
THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Ho'Ve'you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It sells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
«NO PASS- NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than ,C25 a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE 

WHICH IS YOUR 
PET SUBJECT ? 

Mechanical Ent., 
Electrical Eng., 

CPO Engineering, 
Radia Engineering, 

Automobile Ent.. 
Aeronautical Ent., 
Production Eng., 
Building. Plastics. 
Draughtsmanship, 

Television, etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M.I. Mech.E. 

A.M.I.C.E. 
A.M.I. Prod.E. 

A. M.I.M.I. 
A.I.O.B. 

A.F. R.Ae.S. 
B.Sc. 

A .M. B ri!.I.R.E. 
City 6 Guilds 

Ben. Cert. of Education 
Etc., eta 

EQUIPMENT 
Basic Practical and Sheers. 
tic Courses for beginners in 
Radio,T.V., Electronics. Etc., 
A.M.Brit.I.R.E. City A Guilds 

Radio Amateurs' loans. 
6.T.E.2. Certificate 
P.M.G. Certificate 

Practical Radio 
Radio & Television Servicing Ba I e E .Te Practical Electronics 

Electronics Engineering SCHOOL OF 
Automation 

ELECTRONICS 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 

NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

POST COUPON NOW 
Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer Got to cut page) 

NAME 

ADDRESS 
111 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE /2I ), 29 Wright's Lane, London, W.8 I11111ECT OR EXAM 
THAT INTERESTS ME 

THE B.Ie.T.` IS THE LEADING .ORGANISATION OF ITS KIND IN THE WORLD 
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PAGE 708 FOR 
ADDRESSES 

BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI -PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 
Eminently suitable for bass, lead or rhythm guitar and all other musical 

instruments 
Incorporating two 121n. heavy duty 25 -watt high flux (17,000 lines) loudspeakers with 
2in, diameter speech coils. Designed for efficient handling full output of amplifier 
at frequencies down to 23 c.p.s. 
Dual Cone in second speaker reproduces frequencies up to 17,000 c.p.s. 
Heavily made cabinet of convenient size 24 x 21 x 14in, has an exceptionally attractive 
gnvering in two contrasting tones of Vynair. 
For 200 -250 v. to 50 c.p.s. A.C. mains operation. 
Four Jack socket inputs and t no independent vol. controls for simultaneous connection 
of up to four instrument pick-ups or microphones. 
Separate bass and treble controls providing more than adequate "Boost" or "Cut ". 
LEVEL frequency response throughout the audible range. 
SUPERIOR TO UNITS AT TWICE THE COST. 

G 
Send R.A.E. for leaflet 

391 G11S OR DEPOSIT of 24.3.0 and 112 monthly 
payments of £3.9.11. Carr. 17/0. 

BASS- REGENT 
50 WATT GUITAR AMPLIFIER 

AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL -PURPOSE UNIT 

For bass, lead or rhythm guitar and all other musical instruments 
For vocalist, gram, radio, tape and general P.A. 

* UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION consisting of a 
FANE HIGH FLUX 15 in. 30 watt unit and a FANE 12 in. 20 watt unit with 
extended frequency response. 

* 4 Jack Socket Inputs and two independent volume controls for simultaneous use 
of up to four instruments, pickups, or mikes. 

* Separate Cabinets fully covered with Rexine and Vynair in contrasting tone. 
for Amplifier and Speakers. 

* Separate Bass and Treble controls for "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 3 times the cost. 44 ('asSi Or Deposit £4.18.8 Pri -e and 12 monthly t: \S. Carr. 1916 payments of £3.18.8 

30W. HIGH QUALITY AMPLIFIER 
A Four Input, two volume control, H -Fi unit 
with separate Bass and Treble "Cut" and 
"Boost" controls. Designed for vocal or instru- 
mental groups. For Bass, Lead or Rhythm 
Guitar. Six Milliard or Brimar latest type 
valves. Housed in strong Rexine covered, cabi- 
net with twin chrome carrying handles. 
Attractive black and gold perspex facia plate. 
For 200 -250 v. A.C. mains. Output for 3 or 15 
ohm speakers. Send S.A.E. for leaflet. 

16 
R.S.C. G15 15 WATT LEAD OR 
RHYTHM GUITAR AMPLIFIER 
High- ddellty push -pull out- 
put. 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 
high flux 12ín. 20 watt 
model with cast chassis. 
Cabinet is well made and 
finished as Junior Model. 
Size approx. 18 x 18 x lin, 
Only 19 Gns. ° rr. 
Send S.A.E. for leaflet. Or DEPOSIT 39/11 
and twelve monthly payments of 33/4. 

1 Carr. 10/- or Deposit £2.1.9 
and 12 monthly 

GNS. payments of 61.8.4 

R.S.C. B20 BASS GUITAR 
AMPLIFIER 

RSC G5 GUITAR AMPLIFIER 
5-watt high quality output. Incorporating 
high flux 12in. 10 watt 12,000 line loud- 
speaker. Sensitivity 50 m.v. High im- 
pedance jack input. Handsome strongly 
made cabinet (size 14 x 14 x 7ín. approx.) 
finished In complimentary shades of 
Rexine /Tygan. 200 -250 A.C. mains. 
£9.19.6 Or DEPOSIT 22/3 and 9 month - 

1Y payments of 22/3. Carr. 7/6. 

A highly efficient unit incorporat- 
ing a massive 15ín. high flux loud- 
speaker specially constructed to 
withstand heaviest load condi- 
tions. Hating 25 watts. Individual 
bass and treble controls give 
ample "boost" and "cut ". Two 
high impedance jack socket in- 
puts are separately controlled. 
All controls are conveniently 
positioned in a recess on top of the 
cabinet. Cabinet is of substantial 
construction and attractively fin- 
ished In two contrasting tones of 
Rexine and Vynair. Size approx. 

24 x 21 x 131n. Operation from 200 -250 v. 
50 c.p,s. A.C. mains. Send S.A.E. for leaflet 
291 Gns. Or deposit 83.2.0 and 12 

2 monthly payments ut 51/8. 
Carr. 17/e. 

LINEAR TREMOLO /PREASIP. UNIT 
Designed for introducing the Tremolo 
effect to any amplifier which Is fitted with 
a reserve power supply point for smoothed 
H.T. and 6.3 v. A.C. L.T. The unit plugs 
into power supply point and any input 
socket or amplifier. Controls are Speed 
(frequency of interruptions). Depth (for 

R.S.C. COLUMN 

SPEAKERS 
Finished in polished 
veneered walnut. Ideal 
for vocalists and Public 
Address. Normally supplied 
bor 15 ohm matching but 
can be supplied for 100 v. 
line for 35/- extra. 
Tyne C'57, 10 -15 watts. 
Fitted five 6 x 4 elliptical 
speakers. Overall size 

26x9x4ins.9 
approx. - Carr. Gns. 7/6. 

Type C58. 15 -20 watts. 
Fitted five 81n. high flux 
speakers. Overall size 

x1Ófx519212 Gns. carr. 
Or Deposit 27/8 and 12 
monthly payments 20 /10. 

HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL REXLNE COVERED 
CABINETS. Type Bo1. Suitable for Base 
Guitar. Speaker Unit 151n., High Flux, 
15 ohms, 30 watts. Cabinet size approx. 
24 x 21 x 13ín. Only 190 ens. Or Deposit 
43/- and 12 monthly payments of 34/ -. 
Type BG3 /2. Suitable Bass and Lead 
Guitar. Two 12in. high dux 15 ohm 25 watt 
speakers, one with aluminium speech coil 
and dual cone to provide smooth frequency 
response from 25 to 17,000 c.p.s. Cabinet 
size approx. 30 x 21 x 14ín. Covered in two 
contrasting tones of grey Vynair and 
Rexine. Rating 50 watts. Only 29 gus. 
Or Deposit £3.7.8 and 12 monthly Pay- 
ments of 50/ -. 
heavy or light effect), Volume and 
Switch. Three sockets are for two inputs 
and Foot Switch. ONLY 4 Gns. 
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(Manchester) 
Ltd. 

MAIL ORDERS TO: 
54 WELLINGTON STREET, LEEDS I 

Terms: C.W.O. or C.O.D. No C.O.D. 
under I. Postage 219 extra under £2. 
416 extra under IS. Trade Supplied. 
S.A.E. with all enquiries, please. Personal 
shoppers welcomed at any of the branches 
below. Open all day Saturday. 

BRADFORD 54 Morley Street. 
Nr. Alhambra Theatre 

(Half -day Wednesday) 

BRISTOL 14 Lower Castle Street 
Half -day Wednesday 

BIRMINGHAM 6 Gt. Western 
Arcade, opp. 

(No half day) Snow Hill Station 

DERBY 26 Osmaston Rd., The Spot 
(Half -day Wednesday) 

DARLINGTON nds(af dy WyHa 
Wednesday) 

EDINBURGH 133 Leith Street 
(Half -day Wed.) 

GLASGOW 326 Argyle Street 
(Half -day Tuesday) 

HULL 51 Savile Street 
(Half -day Thursday) 

LEICESTER 32 High Street 
(Half -day Thursday) 

LEEDS 5 -7 County (Mecca) Arcade 
(No half -day closing) 

LIVERPOOL 73 Dale Street 
(No half -day closing) 

LONDON 238 Edgware Road 
(Half -day Thursday) 

MANCHESTER 8-10 
Brown Sc. 

net) 
(No half -day) 

Callers also welcome at our extensive 
new premises at 60A/60B Oldham St. 

MIDDLESBROUGH Pó6tNeRd, 

(Half -day Wednesday) 

SHEFFIELD 13 Exchange Street. 
Castle Market Bides. 
(Half -day Thursday) 

EX. GOV. 2 V. ACCUMULATOLLS. 
16 A.H. Size 7 x 4 x 2111. Brand new. 
4/9 each. Three for 12/6. cart. 5 / -. 

Jason FMTI V.H.F. /F.M. Radio Tuner de- 
sign. Total cost of parts including valves, 
Tuning dial. Escutcheon, eto., 86.19.8. 
LINEAR L45 MINIATURE 4-5 WATT 

any 
QUALITY 

playing Punit and most micro- 
phones. Negative feed -back 12dB. Separ- 
ate Bass and Treble Controls. For mains 
200 -250 v. 50 c/s. Output for 2 -3 ohm speak- 
er. Mollard valves EZ80, ECC83, EL84 
Size only 7 x 5 at 511n. high. Guaranteed 
12 months. Only 6 gns. Send S.A.E. for 
leaflet. Terms: Deposit 24/9 and 5 month- 
ly payments of 24/9. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 dB down. Frequency response ±3 dB 
30-23,000 c/s. A specially designed section- 
ally wound ultra linear output transformer 
is used with 9117 output valves. All com- 
ponents are chosen for reliability. Six 
valves are used EF86, EFf)6, ECC83. 807, 
807, GZ34. Separate Bass and Treble Con- 
trols are provided. Minimum input required 
for full output is only 12 millivolts so that 
ANY KIND OF MICROPHONE OR 
PICK -UP IS SUITABLE. The unit is 
designed for CLUBS SCHOOLS, 
THEATRES. DANCE HALLS or OUT- 
DOOR FUNCTIONS, etc. For use with 
Electronic ORGAN. GUITAR, STRING 
BASS, etc. For standard or long -playing 
records. OUTPUT SOCKET PROVIDES 
L.T. and H.T. for RADIO FEEDER UNIT. 
An extra input with associated vol. control 
is provided so that two separate inputs such 
as Gram and 'Mike" can be mixed. 
Amplifier operates on 200 -250 v. 50 o /s. A.C. 
Mains and has output for 3 and 15 ohm 
speakers. Complete Kit of parts with fully 

punched chassis and point- 
to-point wiring diagrams 
and instructions. If required 
perforated cover with carry- 
ing handles can be supplied 

for 19/9. The amplifier can be supplied, fac- 
tory built with EL34 output valves and 
12 months' guarantee, for 14 gas. Send 
S.A.E. for leaflet. 
PERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers avail- 
able at competitive prices. 

11 Gns. 
Carr. 10/ -. 

FANE HEAVY DUTY HI -FI SPEAKERS 
13111. 13 ohms. Cast chassis. Exceptionally 
robust 21n. diem. Voice Coil Assemblies. 
122/1020watt, 5 gns. 122 /10A 20watt, 6 gns. 
122112 20watt, 7 gns. 122 /12A 20watt, 8 gns. 
122/1422watt. 9 gns. 122 /14A 22watt, 10 gns. 
122/ 1725watt.211.17.8122/17A25watt, £12.17.6 
151n. 15 ohms. Cast chassis. Exceptionally 
robust 2/n. diem. Voice Coil Assemblies. 
152/12 20watt,12 gns. 152 /12A 20watt. 13gns. 
152/14 27watt,l4gns. 152 /14A 27watt,15gne, 
152 /17 35watt,) tens. 152/17A 35watt, 17gns. 

A indicates dual cone type. 30- 17,000 
c.p.s. Send S.A.E. for leaflets. Terms 
available. 

Mu. 10 tTA'1"P HIGH QC'ALI'fl' 
LOUDSPEAKER. 
In walnut veneered 
cabinet. Gauss 12.000 
lines. Speech coil 3 
ohms or 15 ohms. 
Only 84.19.6. Carr. 
5/ , Terms: Deposit 
11/3 and 9 monthly 
payments of 11/3. 
12in. 20 WATT 14I- 
F1 LOUDSPEAK- 
ERS IN CABINETS. 
Size 18 x 13 at 101n. 
Finish as above. 

Terms: Deposit 17/9 and 9 monthly pay- 
ments of 17/9. Only £7.19.6. Carr. 8/6. 
For larger types see page eli. 

R.S.C. CO.sNER CONSOLE CABINETS 

Polished walnut veneer 
finish. Pleasing design. 
JUNIOR MODEL. 
Size 20 at 11 x 810. for 
8 x 5in. or 10 x 61n. 
speakers. £2.9.9. 
STANDARD MODEL 
Size 27 x 18 x 12ín. for 
8 or loin. speakers, 
£4.11.9. 
SENIOR MODEL. 
Size 30 x 20 x 151n. for 
12in. Speaker. Suitable 
Speaker systems be- 
low. Only 7 Ens. 

AUDIOTRINE HI-FI SPEAKER SYS- 
TEMS. Consisting of matched 12111. 12,000 
line, 15 ohm high quality speaker; cross- 
over unit (consisting of choke, condenser, 
etc.) and Tweeter. The smooth response and 
extended frequency range ensure surprising- 
ly realistic reproduction. Standard 10 watt 
rating £4.19.9. Carr. 5/ , Or Senior 16 watt, 
£8.19.6. Carr. 7/6. 

R.S.C. BASS REFLEX CABINETS, 
JUNIOR MODEL. Specially designed 
for W.H. HF1012 Speaker, but suitable for 
any good quality 101n. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 at 12 x 101n. Handsome 
appearance. Ensures superb reproduction 
for only 23.19.6. 
STANDARD MODEL. As above but for 
12in. speakers. Size 20 x 15 x 13m. For 
vertical or horizontal use, 85.19.8. Set 
of legs with brass ferrules. 19/6. 

R.S.C. 4/5 WATT AS HIGH -GAIN AMPLIFIER 
A highly -sensitive 4-salve quality amplifier for the hope 
small club, etc. Only 50 millivolts Input Is required 
for full output so that It Is suitable for use with the latest 
High -fidelity Plek -up heads In addition to all other 
types of pick -ups and practically all "mikes ". Separate 
Bass and Treble Controls are provided. These give full 
long-playing record equalisation. Plum level Is negligible 
being 71 dB down, 15 dB of Negative feedback Is used, 
H.T. of 300 v. 25 mA and L.T. of 8.3 v. 1.5 a. Is available for 
the supply of a Radio Feeder Unit, or Tape -Deck pre- 
amplifier. For A.C. mains Input of 200- 230-250 v. 10 c /s. 

Output for 2-3 ohms speaker. Chassis is not alive, Klt Is complete In every detail 
and Includes fully punched chassis (with baseplate) with Gold- Hammer finish and 
point -to -point wiring diagrams and instructions. Exceptional value at only 24.15.0. 
or assembled ready for use 25/- extra. Plus S/8 cart., or deposit 22 /6 and 5 monthly 
payments of 22/6 for assembled unit. 
THE SKYFOUR T.R.F. RECEIVER. P.M. SPEAKF.ILS. lOfn. W.B. "Stentorian 
A design for a 3 valve long and medium 3 or 15 ohms type HF101210 watts, h1- fidelity 
wave 200-250 v. A.C. Mains receiver with type. Recommended l'or use with our Ail 
selenium rectifier. High gain H.F. stage Amplifier, 24.12.6. 12111. R.A. 3 ohms 10 watts 
and low distortion detector. Valve line -up (12.000 Ones). 59/9. 
6K7, SP81, 6V6G. Selectivity and quality 
excellent. Simple to construct. Point-to- 
Point wiring. diagrams, instructions and 
parts list 1/9. maximum building costs 
84.19.6. inc. attractive walnut veneered 
wood cabinet 12 at 61 x 51in. 

TWEETERS. R.A. 3 ohm 25/9; 15 ohm 95/9. 
R.A. 121n. DUAL CONE 3 ohm 8 watt 
Speakers. Ideal for Stereo. Only 39/9 ea. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
R.S.C. BATTERY TO MAINS 
Type BM1. An all -dry battery 
eliminator. Size 51 x 41 x 2ín. 
approx. Completely replaces 
battery supplying 1.4 e. and 
80 v. where A.C. mains 200 -250 
v. 60 c/s is available. Suitable 
for all battery portable 
receivers requiring 1.4 and 
90 v, This includes low con- 
sumption types. Complete 
kit with diagrams, 39/9, or 
ready to use, 46/6. 

Type BM2. Size 8 x 51 x 21in. 
Supplies 120 v. 90 v. and 60 v. 
40 mA and 2 v. 0.4 a. to 1 amp. 
fully smoothed. Thereby 
completely replacing both 
H.T. batteries and L.T. 2 v. 
accumulators vs hen con 
netted to A.C. mains supply 
200/250 v. 50 c /s. SUITABLE 
FOR ALL BATTERY RE- 
CEIVERS normally using 
2 v. accumulators. Complete 

kit of parts with diagrams and instructions, 
49/9. or ready for use, 59/6. 

ARMSTRONG, DULCI, LINEAR, 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B. AND 
FANE SPEAKERS. GARRARD AND 
GOLDRING T /TABLES CASH or H.P. 
SUPERHET 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 260 v. 15 mA H.T. and 
L.T. of 6.3 v. 1 amp. required from amplifier. 
Size approx. 9 x 9 x 71n. high. Simple align- 
ment procedure. Point-to-Point wiring 
diagrams, instructions and priced parts list 
with illustrations, 2 /6. Total building cost 
25.5.0. S.A.E. for leaflet. 

MULTI -METER, CAGY Mt. Sensitivity 
2,000 ohms per volt. A.C. and D.C., 54/, 
A.10. Basic Meter sensitivity 155 micro- 
amps A.C. and D.C. ranges £411.e. B.40. 
Sensitivity up to 10,000 ohms per volt A.C. 
and D.C., £6.2.6. 30.000 ohms per volt, with 
overload buzzer, £9.19.6- - 

M 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 25 1 GNS. 
Carr. 

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 17/6. 
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 con- trasting shades of Rexine and Vynair, size 145 x 15 x Iiin. high and circuit. Total cost if purchased ind- ividually approximately £40. Performance equal to units In the £60 -£80 class. S.A.E. for leaflets. TERMS. Deposit £2.13.9 and 12 monthly payments of 44/ -. Cash price If settled in 3 months. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All PONL OF 
PUSH-PULL ULTRA LINEAR SOLDERED 
OUTPUT "BUILT -IN" TONE JOINTS 

PLUS 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 sec- 
tionally wound output transformer specially 
designed for Ultra Linear operation and reli- 
able small condensers of current manufao- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequency 
response - 3 dB 30- 20.000 c /s. Six negative 
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 STAN- DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as STRING BASS, LEAD OR RHYTHM GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12 x 9 x 71n. For A.C. mains 200 -250v. 50 c.o.s. Output for 3 and 15 ohms speaker. Kit is complete to last nut. Chassis is fully punched. Full Instructions 

built 6Le -tra 
point-to-Point wiring diagrams supplied. Only 8 Gns. low 

If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send S.A.E. for Illustrated leaflet detailing Cabinets, Speakers, Microphones, etc.. with cash and credit terms. 
LINEAR TAPE PRE -AMPLIFIER. Type LP /I, Switched Negative feedback Equalisation. Positions for Record lilas., 311/1., 75ln. and Playback. E3184 Recording Level Indicator. Designed primarily as the link between a Collaro Tape Tran- reriptor and a high fidelity amplifier, but suitable for almost any Tape Deck. Only 9 gns. S.A.E. for leaflet. 

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 is made for use as straight (monaural) 10 -watt amplifier. Valve line-up ECC83, 
ECC83, EL84,1EL84, 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 2/8. Carr. 10 / -. Kit can be supplied assembled and ready to use for 59/6 extra. 

R.C.S. GRAM. AMPLIFIER KIT, 3 watts output. Negative feedback. Controls 
Vol., Tone and Switch. Mains operation 
200 -250 v. A.C. Fully isolated chassis. 
Circuit, etc., supplied. Only 39/9. Carr. 3/9. HI -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard, B.S.R. and Collard. 16/9. 
Acos Stereo -Monaural, 29/9. Ronette 
Stereo-Monaural 39/9. H.S.R. Stereo 39/9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record/Playback 82/, 
Low Impedance Erase, 12/6. 
MARRIOTT RECORDING HEADS. 
High Impedance, Record/Playback. Low 
Impedance, Erase, 25/- pair. 
PICK -UP ARMS. Complete and with 
latest Acos/hi -fi Turnover Cartridge 29/11 CRYSTAL MICROPHONES. Hand type 
NP110 14/9. R.T.C. 19/9, Acos Mic 40 25/9, 
Acos Mic 45 29/9, Stick type Acos 39-1 
39/9, 

59/9. Latype y 9/9.d 
-heavy table 

COLLARO JUNIOR. 4 -peed Single Player Unit and Crystal Pick -up with hl -fi 
Turnover head. Only 63.19.8. 
B.S.R. ÚA14 4-sp'd AUTO -CHANGERS 
with hi -fi turnover head, £5.19.8. Carr. 4/8 GARRARD AUTO -SLIM 4 -SPEED 
AUTO -CHANGER with high fidelity 
pick -up. Latest model. For 200.250 y. 
A.C. mains, 67.17.6. Carr. 4/6. 

LUXE 4 -SPEED AUTOCHANGER*, 
Turnover GC8 head, for 230- 250- Y,-`C, 
mains. £11.9.0. 
GL3A MINIATURE 2-3 WATT GRAM AMPLIFIER. For use with any single 
or auto -change unit. Output for 2/3 ohm 
speaker. For 200 -250 v. A.V. mains. Sise 
111 x 25 x 251n. Controls: Vol. and Tone 
with Switch. Only 59/6. 

SENSATIONAL 
STEREO OFFER 

A complete set of parts 4 1'nS. to construct of a good 
quality Stereo amplifier with an 
undistorted output total 6 watts. 
For A.C. mains input of 200 -250 v. 
Sensitivity 130 m.v. Ganged Vol. 
and Tone Controls. Preset balance 
control. Full instructions and 
wiring diagrams supplied. Stereo 
Pick -up Head 19/9 extra with above 
only. 

HEAVY DUTY CHARGER KIT 
6 /1t v. 6 amps., variable output. 
Consisting of Mains Transformer 
0-200 -230 -250 v.; F.W. (Bridge) Selen- 
ium Rectifier; Ammeter, Variable 
Charge Rate Selector Panels, 
Plugs, Fuses. Fuseholder and 
circuit, 59/9. Carr. 4/6. 

R.S.C. BATTERY CHARGING EQUIPME 
All for A.C. Mains 200- 250v., SOc /s. 

ASSEMBLED ASSEMBLED 
4 amps 6/12 v. 5/12 v. 2 amps. Fitted Am- Fitted Ammeter meter and and selector 
v a r i a b l e plug for6 v. or charge rate 12 v. Louvred 
selector. Also metal case fin - selector plug fished attractive 
for 6 v. or 12 v. hammer blue. 

charging. Louvred steel case with stoved Fused, ready for 
grey hammer finish. Fused and ready use with mains 
for use with mains and output gal and output leads. 
leads and battery clips. Carr. 4/6. / 39/9 Mfr. 
Terms: Deposit 18/- and 5 monthly 
payments of 1£/ -. 6/12v. 1 amp. 27/9 

Less meter. 
CHARGER KIT, 12 v. 14 AMP or 24 v. 7 AMP 

Consisting of mains trans. 200- 230 -250 v. F.W. (Bridge) Selen- 
ium Rectifier. Ammeter. Fuses, Variable Resistor, Heavy 
Steel Stove enamelled case and Circuit. Only £9.19.8. Carr. 
151 -. Please state if 12v.. or 24v. kit required. 

R.S.C. MAINS TRANSFORMERS (GUARANTEED) 
FULLY SHROUDED (continued)- 
425-0-425v. 200mA, 6.3v. 4a, C.T. 5v. 3a 57 

200mA. 6.3v. 4e, C.T., 6.3v. 
4a, C.T., 5v. in .. 59 

450 -0450v. 250mA, 6.3v. 4a, C.T..5v. 3s. 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 3S4, 

Interleaved and Impregnated. Prim- 
aries 200 -230 -250 v. 50 c /s. Screened 
TOP SHROUDED DROP THROUGH 
250- 0 -250v. 70mA, 6.3v. 2a, 05 -6.3v. 2a 17/9 
350- 0 -350v. 80mA, 6.3v. 2e, 05 -6.3v. 2a 19/9 
250-0-250v. 100mA. 6.3v. 2a, 6.3v. la .. 21/9 
250- 0 -250v. 100mA, 6.3v. 3.5a, C.T. 19/9 
250- 0 -250v. 100mA, 6.3v. 4a, 0-5-6.3v. 3e 27/9 
300- 0 -300v. 130mA, 6.3v. 4a, 6.3v. la, for 

Mullard 510 Amplifier .. . 33/9 
300-0-300v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 27/9 
350-0 -350v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 27/9 
350- 0-350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a 35/9 
FULLY SHROUDED UPRIGHT 
2500 -250v. 60mA, 6.3v. 2a, 0- 5 -6.3v. 2a 

Midget type 25 x 3 x 3in. 17/11 
250-0-250v. 100rA, 6.3v. 4a, 0-5-6.3v. 3a 28 /9 
800- 0-300v. 100mA, 6.3v. 4a, 5v. 3s. 28/9 
800-0-300v. 130mA, 63v. 4a, C.T. 6.3v. 

la, for Mullard Amplifier 35/9 
860- 0 -350v. 100mA, 6.3v. 4a, 0- 5 -6.3V. 3a 28/9 
860- 0-350v. 150mA. 6.3v. 4e, 05 -6.3v. 3a 37/9 

7/9 

899 

Small Pentodi,, 5.0030 to 30 .. .. 4/ 
Small Pentode, 7/8,0000 to 30.. .. 4/ Standard Pentode 5,0000 to 30 .. 5 Standard Pentode 7.0000 to 30 .. 5 
10,0000 to 30 .. 
Push -Pull 8 watts, EL84, or 6V6 to 30 

or matched to 150 
Push -Pull 10-12 watts to match IV6 or 

EL84 to 3-5 -8 to 150 .. .. 19 
Following types for 3 and 150 speakers 
Push -Pull 10-12 watts 6V6 or EL84 .. 18 Push -Pull 15 -18 watts, 6L6, KT66 .. 22/ 
Push -Pull Mallard 510 Ultra Linear .. 29 

20 watts, sectionally wound 
6L6, KT66, EL34. etc. .. .. .. 

6 

/9 

6/9 

9/9 

/9 

/9 

9/9 

49/9 

NT Guaranteed 12 onosalea 
BATTERY CHARGER HITS 
Consisting of Mains Wane- 
former, F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse -holden. 
Grommets, panels, Heavy Duty 
Clips, circuit. Carr. 316 extra. 
6v. or 12v. 1 amp 2219 
As above with Ammeter 28 /9 
6 v. or 12 v. 2 amps 861Y 
6 v. or 12 v. 2 amps, inclu- 
sive of Ammeter 
6 v. or 12 v. 4 amps., witk 

81111 

Ammeter and variable 
charge rate selector 5ar 

CHARGER AMMETERS 
0-1.5 a., 0-4 a.., 0-7 a.. 8/9- efuagl 

CHARGER HIT, Irv. 10I 
with variable charge-; 
adjustment and ammeter. 
64.19.6. Carr. 101-. 

MIDGET MAINS Primaries 20).$6 V 
60 c /s. 250v. 60mA, 6.3v. 2a. .. llN 
250- 0 -250v. 60mA, 6.3v. 2a. ]R 
Both above size 25 x 25 z 2510. 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 c/s Primerica OAR' 
1.5a, 5/9; 6,3v. 2e. 7/8. 12v. la, 7/11: 8.3R 
3a. 8/11: 6.3v. 6e, 17/6; l2v._1.5a, tslos,1WS 
SMOOTHING CHOKES 
150mA, 7 -10 H, 250 ohms 21/8 
800mÁ, 10 500 ohms .. .. 
60mA, 10 H, 400 ohms .. 
60mÁ, 10 H, 400 ohms 
CHARGER TRANSFORMERS 
All with 200230 -250v. 50 c/s Primaries¡ 
09 -15v. ila. 12/9: 0-9 -15v. 2a. 14/9. 0-9.1500 
3a. 16/9: 0- 9-15v. 5a. 19/9; 0-0 -15v. es. 28Íq1 
0- 9-15v. 8a. 28/9. 
AUTO (Step up/Step down) TRAM& 
0-110/120- 230/250v. 5680 watts. 13190. 
watts, 39/9; 150 watts, 2718._ 
MICROPHONE TRAN RMI(RS 
120:1 high grade, clamped, 8/9. 
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HI -FI 10 -WATT 
Brand New Complete 

Units. 
Manufacturer's discontinued 
Pull output. Latest high 
Uual separately controlled 
" Mike" and gram. Separate 

High Sensitivity. 
15 ohm speaker. Guaranteed 
perfect working order. 

SELENIUM RECTIFIERS 
F.W. BRIDGE 24 V. 

6/12 v. la. .. 3/11 24 v. 
0/12 v. 2a. . 6111 H.T. 
6/12 v. 3a. 919 150 v 
6/12 v. 4a. .. 15/3 250 v.- 
6/12 v. 6a. .. 15/3 250 V. 
6/12 156. .. 26/9 250 V. 
6/12 V. 15a. .. 3519 250 V. 

CONTACT COOLED. 250 
(Bridge), 10111. 250 v. 50 mA. 
8 /11. H.W. 250 v. 60 mA, 5/11. 

AMPLIFIER COMPLETE POWER PACK KIT, 19/II 
Carr. Consisting of Mains Trans.. Metal !feed- 

19 5/3 tier. Double electrolytic, smoothing, . duke 
Model. rush- chassis and circuit. For 200 -2áU V. A.C. 

efficiency valves. mains. Output 250 v. 60 mA, 6.3 v.. 2 a. 

TRANSRECEIVERS. Two-way Trans - 
mitter Receiver rranslstor S/H circuit. 
Crystal contro'.Id range up to 5 mile- 
according to conditions. Size 01 each unit 
61 a 3 x 1iin. Complete with batteries. 
Telescopic aerials and leather cases. 
Brand new guaranteed £25.0O Per 

Pair 
Inputs for 

Bass and' treble OISED Output for 3 or TRANSISTORISED 
tested and in MICROPHONE MIXER 

Enables mixing 
2 amp. .. 1419 -' 

of up to 4 inm 
20 amp. 8919 y m ent. , i.e. mm., 

cape gram, tun- TYPES H.W. 
.: ers, etc.. into 

40 mA .. 319 
: single output. 

60 mA .. 4/11 63 t . Compact and 
80 mA .. 4/11 '.0 , 

ry completely self- 
80 mA .. 5/11 ^, ;.; a;,. : standated, uses 

250 mA .. ' 11/9 '..1., standard 9v. bat - 
v. 75 mA. F.W. tery. Inputs and 

F.W. (Bridge). outputs take standard plugs. PRICE 49/6 

R.S.C. POWER PACK, 39/9. Louvred 
metal case only 8 x 51 x 2;in. Stove 
enamelled. For 2W -250 v. A.C. mains. 
Output 

fully 
4 pin plug and socket 250 v. 

able 
luny seer at 6.3 v. 2 a. Suitt 

able Cor power requirements of almost 
any pre amp or Radio 'tuner. 
R.S.C. RUIN ALARM or INTER - 
COMM. Kl 1. Compete set of parts with 
diagrams, etc. Housed in two polished 
walnut finished cabinets or pleasing 
design. High sensitivity. For 200 -250 v. 
A.C. mains. Fully isolated. Controllable 
at both units. An intercomm. of this class 
would normally cost L20 -d30. Only 8916, 
cart. 5/- or assembled ready for a se 6 gn . 

-- . ,40 

` +.,. "a3 .> t- 
TRANSISTOR SALE. Mallard OC71 3/8. 
OC43 4/11, 0C44 4/11. 0072 4/9, OC81 4/11. 
0C171 8/9, Ediswan XA101 3/9, XB102 3/9. 
XA112 3/9, XB113 3/9, XB104 3/9, XC1OIA 
8/9, postage 8d. for up to 3 Transistors. 
Es. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H, 50 ohms. Parmeko, 8/9: 
150 mA, 10 11.50 ohms. 9/9; 120 mA. 1211,1(10 
ohms, 8 /9t 100 mA, 10 H 100 ohms, 6/9; 60 
mA, 5 -10 H, 250 ohms, 2/11. 

HE-40 De -Luse 4 COMMUNICATION nand. 220 /240 V. 
50160 c.p.s. A.C. mains 
operation. Frequencies 
covered 550 Ke /s to 30 
Mc/s continuous. Incur 
porates Sin. speaker. 
Slide rule tuning dial. 
'S' meter. Internal ter- 
rite aerial for medium 
wave. Telescopic whip 
aerial 59in. 10 section for 
short waves. Fitted 
sockets for optional out- 
door aerial. Headt,hone, 
external speaker socket. Other 
electrical bandspread tuning, 
scale. Noise limiter. AV.C., 
by switch. Size approx. 14 
sume grey crackle finished 
with chromium fittings. Brand 
instructions manual. Usual 
TERMS: Deposit £3.15.0, 
payments of 52/3. 
Caahprlce if cleared Only £r14' 

in 3 months 

RECEIVERS IIE -30 4 Band 
Continuous cover- 

age 550 Kcls to .30 Mc/s. 
S a. Illuminated slide rule 

. 
s r >" dial. Edgewise 'S' meter 

`: y,; U -lOJ lo.icing scale. 
-. Built -in Q' multiplier 

.` 
r¢ K; 

aiutal trimmer, eleo- 
) -n --^^- piq trical bandspread. i,. 6 " noise limiter, controls .«L -' s,, are: Function switch, 

audio gain, selectivity. 
- á . lrequency (B.F.O.). 
x ^ - `r:. :. -. ( 

Band selector. I.F. 
gain, trimmer, A.V.C.1 

features are M.V.C.` Switch, ANL switch, main tuning, 
0 -100 logging bandspread tuning. Output for H /Phones or 
0.I'.0.. stand standard speaker. Provides 1.5 watts out- 

x Hi x blin. Hand- put. Size 15 x 10 x 711e. For 220/240v. 50/63 
metal cabinet c.o.s. A.C. mains. A highly efficient receiver 

oew with full representing exceptional value at only 
guarantee. 40 Host Free. 

and nine monthly (ins. 
TERMS: Deposit £5.4.0, and nine monthly 

SO Carr. payments of 91/2. 
Free. Cash price if settled In 3 months. 

GOVT SELENIUM J 
,u/ RECTIFIERS 12v 15 AMP I{u' 

(BRIDGE) F.W. ONLY t 

C r BRADFORD, BRISTOL BIRMINGHAM, DERBY, DARLINGTON, EDINBURGH, 

R. J S LEICESTER. LEEDS, LIVERPOOL, LONDON, MANCHESTER, MIDDLESBROUGH, 

GLASGOW, HULL PAGE 708 FOR 
SHEFFIELD ADDRESSES 

Wide -range Transistorised 
SIGNAL GENERATOR -Model 27 

Range 150 Kc /s to 350 Mc /s 
* Accuracy better than 2% 
* Directly calibrated 
*Battery operated 
* Compact and light 

19.12.3 
with test lead and battery 

Post and Packing 316 extra. 
H.P. 48/- deposit and 27/- monthly. 

Trade and Export Enquiries Invited 

NOMBREX LTD 

NOMBREXINSTRUMENTATION 

Wide range Transistorised 
AUDIO GENERATOR -Model 

Range 10- 100,000 c/s 
* Laboratory Standard Specifications 
* .t. ino ac0 'sq .ar f5 

* Direct Frequency Calibration 
* Accuracy and Low Distortion 
* Calibrated Output Voltage 
* Battery Operated and Compact 

116.15.0 testnlélet 
with 

Battery 2/3. Post and Packing 3/6. 

H.P. 4 gns. deposit and 31/- monthly. 

Instruments 
Division 

63 

Wide -range Transistorised 
C.R. BRIDGE -Model 62 

6 Ranges: 1 S2 to 100M 
1pF to 100µF 

* Visual null indicator 
* Power factor check 
* Electrolytic leakage tear 
* Battery operated 

18.7.3 
including battery. 

Post and Packing 3/6 extra. 
H.P. 40)- deposit and 24/- monthly. 

S.A.E. for full technical leaflets 

ESTUARY HOUSE, CAMPERDOWN TERRACE 
EXMOUTH, DEVON. Phone: 3515 
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HOUSING 
HI-FI? 

PRACTICAL WIRELESS 

The three Nordyk Units illustrated comprises 
Speaker Enclosure (left) for 8" hi -lì speakers 7 gns., 
Record Cabinet (centre) takes 150 records £5.17.6, 
and Equipment Cabinet (right) for turntables and 
amplifiers 7 gns. Available in teak, walnut or 
mahogany. Send for illustrated catalogue of 20 
different models. 

RECORD o 
(Dept. P.W.I2), Brook Road, London N22 

Telephone: BOWes Park 7487/8 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS I1í5, 195. 1T4, 3 ,'4, 3V4, DAF91. DP91, ÚE91, DL92, 1'L94: 6,-t 
o1 4 for 15/ -. 111F96, 11F96, UE96, 1,196: 4 for 2318 

1A7G'l' 7/816063 15/- UI'33 8/- 041 6/6 P:069 9/6 1'02 4/8 
105 8/61767 8/-11891 2/6 El-'40 9/6 PC1,'60 6/8'178 3/9 
114514T 8/31715 7/91U1Y10 8/-,EF60 9/3 Pc'F?<'d 6/9'1 Ivl 8/6 
1N5Fi1' 8/- To; "/6'1,r17ò 3/6,EI'+5 5I- 1'1F64 5/- 1'-'61 8/6 
18,5 4/9,7117 5/911,1177 3/61E2ú0 6/3 P2h',nò 14/- F091 9/- 
165 3/976; 19/6 112161 12/6F.I'09 4/3 Il'I.a_ 6/6 1,111 15/9 
1T4 2/8 ]Y4 5/- 0E:41 8/-EI'91 2/9 1'81-`3 8/- 1'41120 5/9 
3A5 8/9 I0AT6 4/31/,8,91 4/9 El'9'1 2/6 Pl' I.64 7/61 I'd61'60 5/9 
3141 4/10112ä'l'7 3191!E99 6/9 EY9r, 5/- P81.95 8/8 l'AF42 8/- 
364 
317 

9/9,10A1.'6 
5/611201'; 

5/- 1,E96 
41911)1.33 

616 2.1,3g 
^/3FL41 

11/9 1'E0.44 8/8 118'41 
7/3 PEN 6417/61'I51'8I 

8/6 
7/3 

51'411 4/611:557 4/9 1,1.35 6/9EL44 4/9 PEN363 9/6 1I13260 8/- 
5T31:T 5/- 106:071 4/3 UL92 4/91EM34 7/11 P0035211 11.'11F89 6/9 
5'/413 7/-11111)61'1' 8/911,1.94 5/81E11ú0 6/9 15/-',UC92 5/6 
BALS 2/- 19l/71:'r 4/3I1)L90 6/- EMyI 7/9 PEN4VA ,191164 8/- 
6A1l5 8/- 196101 8/9:0 06e50 6/6'F:M54 6/3 12/611Y.265 6/9 
6A'rò 3/612624 13/8111AF4! 81-EM67 7/- PNN36l .1.12260 8/6 
66A9 8/- 201'5 14/9 E641 4/- F1151 6/- 15/- 112114! 716 
66E8 51'3,'-51.87'1' 4/9E1391 2/-1EY66 5/6 21.36 819111H61 B/8 
6114,631 12/6 ^-5I4G'l'10/6'E Is, n3 5/-12240 5/6 1'1.41 71- 111'1.62 7/6 
66H0 5/-,311.15 9/8,Iì6141 7/3 E/41 7/6,1'1,2 5/6 I'8.63 8/3 
66.10 6/831121.1 8/-'E6F60 6/-1E/60 4/- 1'190 5/-1N41 7/3 
8F18 3/-:311'1.13 9/- FBF69 8/-11,1Z91 4/6 111,04 6/9'11F4'2 4/9 
61'14 9/-0eP1.1412/3101 4u 6/912W4/5006/3 PV5 7/9 I F69 8/3 
83711 4/635A5 14/-IE:161 3/91,1.ZSl 8/9 21'3g 9/-I:L4L ./- 
66,711 1l6 351641'1' 6/3,E1961 4/91E'1:12 5/- 1'l'33 9/- 1.11.41 15/- 
6H71:'11 4/-:i5/411'r4/11 F.11.63 7/- E3'06 12/3 P1'60 5/3 21,46 8/6 
6E6G 4/351E11 13/8F.1:64 6/3E'1^r, 8/. P1'01. 6/9 I'1.84 6/3 
6K ,111-1. 7/9I53EU 8/6,EI1-'ES 6/3'E'l'M63 5/61'tlú3 5/- 21'7 8/6 
6226 9/8 AVY2 l/ 12,' 2,0 6/31M1. 14 5/- l'l'63 5/9114L 7/9 e1 í/,1 4191 12/8,E1'Fr2 8I35156,PEN 6 21'66 7/3 1'1'41 4/9 
6(r71T 7/9 A/31 618'F1+'sr, 10/9 12/6'1'111)4 7/9 1'1'65 5/- 
68,711' 9/6 631 4/8E1'11:15 6/- 4/10 TI-ILH7 9/8 VP4B 12/8 
6N171'1' 5/821.03 9/8,E1'H4s 8/3 \ILI' 16/8'l'H233 5/9 4P11 4/9 
680711'1' 3/9 12/8 E1'11H1 6/- 11'y.; 6/9 1."22 4/9 R'70 3/8 
61'00 319 11323.2 8/3E21.60 öla I9'9i 71- 05 8/8 W77 2/6 
el'1:1:'P 6/6 1131-91 3/9 1:1'L89 7/- 1'1'1'+4 516 1 SI; 8/6 15729 16/8 
4X4 3/9 111190 6/- EL 1,6 91- 211'- 6/9 I17 8/6 04111 19/6 
tTSGT 8/8 11 rNu 6/9' F.F39 3/9 22166 9/9 I :,0 51- 1'63 4/9 

READERS RADIO 
24 COLBERG PLACE, STAMFORD HILL, LONDON N.I6 

STA. 4587 
Bee Kr seiwrin. Any Par, yi Ln4W'e11 against 1lemae.le 1.4enrt 94.í:,39e 

YT tí Vessel 4,01 stie 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and electronics, 
or are engaged in the industry and wish to prepare 
for a recognized examination, ICS can further your 
technical knowledge and provide the specialized 
training so essential to success. ICS have helped 
thousands of ambitious men to move up into higher paid 
jobs -they can help you too! Why not fill in the coupon 
below and find out how? 

Many diploma and examination courses available, 
including expert coaching for: 

Institution of Electronics & Radio Engineer's 
[Brit.I.R.E.] 
C. & G. Telecommunication Teches' Carts. 
C. & G. Supplementary Studies 
R.T.E.B. Radio1T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students Coached until Successful 

NEW SELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory 
and practice of valve and transistor circuits, and 
servicing work while building your own 5 -valve 
receiver, transistor portable, signal generator and 
multi -test meter -all under expert tuition. Three 
courses to choose from. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and 
Electronics. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 171, Intertext House, Perkgste Reed, Lowden 
S. W.I I 

Please send me the ICS prospectus-free sod eilmr 
obligation. 

ADDRESS 

(sate Subject or Exam.) 

NAM 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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THE PEAK 60 

COMPLETE KIT OF PERTS 

ASSEMBLED AND TES ̂ .ED 

tVentilated Cover with enrome plated handle. as 
86 /- extra.) 

818.18.0 

845.4.0 

illustrated 

60 WATT GUITAR AMPLIFIER 
A multi -purpose high output power amplifier for MICROPHONE 
and INSTRUMENTAL applications or for providing high 
quality sound for Auditoriums. Halls. Dance Bande and outside 
Penile Address functions. 

As the amplifier is capable of delivering 60 watts over a wide 
frequency range It is equally suitable for Bees Guitar. Lead 
Guitar, or Voice Reproduction. In addition it will meet the most 
discriminating requirements in domestic sound installations where 
peak power is not 01 prime importance. 

The use of the two Inputs with their associated volume controls, 
together with the Master volume control gives an effective mixing 
facility. Sliver hammer finish. Black petspex front panel. 
Overall size 14 z 9 x 78in. high Including cover (plus 1Sin. high 
handles). 

BASS AND TREBLE CONTROLS 

MASTER VOLUME CONTROL 

MIXING FACILITIES 
BUILT IN PRE- AMPLIFIER AND CONTROL UNIT 

60 WATT UNDISTORTED OUTPUT 
SWITCHED OUTPUT for 3 or 15 ohm. loudspeakers 

TWO INPUTS high gain and low gales with individual 
volume controls. 

FULL DETAILS ON REQUEST 

STERN 
GREAT BRITAIN'S GREATEST 

STERN 
CLYNE 

SOUND 
REPRODUCING 

- AND 

gyilDE 
EQUIPMENT 
R E A D V B U I L T 

AND TESÇE,D OR 
KITS OF PARTS FOR 

HO MEC ÖN ST CU CT IO N 

MAKE YOUR CHOICE 
FROM THE FOLLOWING 

Complete 
Kit 
of 

parte 

Ready 
built 
and 

tested 

Carr. 
and 
la.. 

Instruction 
book 

available 
separately 

Stern Mono -Gram Amplifier 3 watts S4 10 0 88 0 0 9/8 2/5 

Mallard a valve Audio Pre-amplifier 56 8 0 59 10 0 6/- 1/- 

Milliard 3 valve Audio Pre- amplleer 510 0 0 818 U 0 6/- 8/8 

Stern J1.10 Double Feature Pre-amplifier for Audio and Tape 818 18 0 619 19 0 5/. 6/- 

Mallard "8.9" Amplifier with Passive Control Unit Model 33/RO 
8 watt. 18 8 0 511 10 0 0/6 2/. 

Mallard "5-10" Main Amplifier Model 510 /M. 10 watt. 610 0 0 613 10 0 6/8 2/- 

Mallard "6 -10" Amplifier with Passive Control Unit. 10 watts £12 0 O 615 0 0 7/8 2/- 

Stern IL10 Main Amplifier Mono. 10 watt. 110 0 0 613 18 0 8/8 8/- 

Stern Twin Three Stereo Amplifier. 3 watts per Channel - S9 0 0 5/- - 
Stern Twin Three Stereo Amplifier in Portable Case with Two 

Speaker. and Lead. - 818 10 0 10 /. - 
Mulard "10 +10- Stereo Amplifier. 10 watts per Channel 110 0 0 680 0 0 8/8 3/- 

Mallard "10 + 10" Stereo Amplifier with Passive Control Unit. 
10 watts per Channel 880 0 0 684 0 0 10/. 8/- 

Mallard 4- channel Electronic Miser Unit Model 2H for 9 Misa, 
Radio and Gram 68 8 0 - 6/- 8/8 

Mulard 4 charnel Electronic Miser Unit Model IL 110 6 0 - 6/. 2/8 

HF /TES Tape Amplifier with Power Unit 113 18 0 119 0 0 7/8 8/. 
Type "C" Tape Pre- amplifier with Power Unit S14 0 0 619 10 0 7/8 3/8 

STP -1 Tape Pre -amplifier with Power Unit. Mono and Stereo 688 0 0 188 0 0 8/8 6/- 

CR3/8 Tape Recorder with Studio Deck 188 8 0 - 16/- 8/- 
INDIVIDUAL DESCRIPTIVE LEAFLETS GIVING TECHNICAL SPECIFICATIONS, DIMENSIONS, 

PRICES, TEEMS ETC., FREE ON REQUEST 
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TUNER UNITS 

STERN FIDELITY MK. H VHF /FM 
TUNER (am illustrated). lueluding 
Nullard Tuning Heart it bas bees 
specially designed to operate with 
Stern Nullard Amplifiers. 
Kit of Parte £10.10.0. Built and 
Tented 014.5.0. Carr. and lne. 5/-. 
ARMSTRONG 
AM /FM Tuner Model 223 528.15.0. 
FM Tuner Model 224 222.10.0. Carr. 
and lue. 7/0. 
JASON 
FMT1 FM Tuner. Kit of Parte 58.15.0. 
FMT2 FM Tuner. it of Parts 210.12.6. 
FMT3 FM Tuner for Friuge Areas. 
Kit of Parte 212.5.0. 
FMT9 Tuner £20.0.4. 
ITY2 /FM /TV Sound. Kit of Parte 
215.15.0. 
Carr. and In.. on above 5/- each. 
LEAK 
Trough Line III FM Tuner 229.7.6. 
Carr. and bah 7/6. 
QUAD 
AM2 Tuner. L, M, 8. Wave, 129.10.0. 
FM Tuner 524.18.9. Carr. and Ins. 
5/- each. 
Descriptive leaflets free on request. 

Pleaee state model required. 

PRACTICAL WIRELESS 

RECORD PLAYERS 

Garrard SRP10 Single Player £5.9.1. 
Carr. and las. 4/6. BSR UA14 Auto- 
changer £5.19.6. BSR ÚA15 Auto- 
changer £5.18.8. Garrard Autoslim 
Autochanger £6.10.0. Magnavox 
"Studio" C60 Autochanger £8.19.0. 
Garrard ATE Autoehange.r £10.19.8. 
BSR Super Slim Aotochauger 29.19.6 
Garrard AT5 LM Autochanger 
(3000LM) £11.11.11. Philips A01016 
Stereo /Mono Record Player 012.12.0. 

Carriage and lus. 5/- on above. 

Garrard 9HF Single Player £18.17.0. 
Outdoing Lento Model 88 Trans- 
cription Turntable 518.18.5. Garrard 
Laboratory Type "A" Autochanger 
219.1.5.0. Garrard Model 301 Trou- 
.eription Turntable 620.12.0. Ooldring 
Lenox GL58 with 580 Cartridge 
521.19.0. Goldring Lento GL70 less 
Pickup Head 527.9.4. 

Carr. and Inn. 7/6 on above. 
Descriptive leaflet including peleee 
with alternative cartridges, dimen- 
sions, terme etc.. free on request. 
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LOUDSPEAKERS 
We rupply a 
complete range 
of Goccmane, 
Wharfedale, 
Steut arien, 
TSL speaker 
l'uns and 
corn Met e sye- 
tems. A rolu- 
prebeesine 
leaflet s avail. 
ableonrequcet, 
thin cavern teem ical 
apecili 'oliono 
and prices d 

nearly 5) typee including : - 
Ceiestian Model CXI512 tas illustrated) 
£11.10.0. Celestian Model C %2012 
£18.10.0. Steutcrian HF812 .i watts 
£3.16.0. Stentorian HF1012 10 watts 
£4.12.0- Goodman. Ariette 8 6 watts 
25.5.7. Goodman Au_om 10 10 watts 
£0.5.11- Goodu.aus Axiom 201 15 
watts 110.17.4. Wharfedale Super 
S;RS /12rDD 6 rafle 58.14.2. Wharfe- 
dale Go.den RS/DD S watt. £7.17.5. 
Wharlecale RS /12 /DD 15 watts 
511.10.0. 

Cuiter 3peakea taclude :- 
Wbartetale W12EG 13 watts 210.10.0. 
Wharfedale W15EG 23 watts 817.10.0. 
Goodman, Antloa 51B 15 watts 
£8.2.8. Goodman, Axiom 61B 
2J watts 014.7.8. 

Carr. and Ins. extra 

C 1.11rIN E 
ELECTRONIC HOBBIES ORGANISATION 

TAPE EQUIPMENT AND 
ACCESSORIES 

Lafayette Stereo Tape Deck with Btiid lu Pre - !' o 
awpli0er (as illustrated) 42.11m. C. mtj I. 151 -. 

Collar0 Studio Tape Deck I track Heaco 050.10.0. ` 

CoSaro Studio Tape Deck 1 track Head. 053.19.8. 
Trullo, D82 Tape Deck with 4 track HeacadS8,5,0. 
Truvox D84 Tape Deck with 5 track Reac.a4229.0.S. 

Brenell Mk. 5 Series 2 Tape Deck with - :ma Head. Signa. 
Breatn Mk. 5 9erlen 2 Tape Deck with = ;rick Meade 41gn.. 
Westite Model 5A Tape Deck with 1 track Head. 542.0.0. 

Wearite Model 58 Tape Deck with Sie -eo Head( 549.7.0. 
C. ami L on above 10,1. each. 

LAFAYETTE ACETATE TAPE 
tillUft. Standard 

5iu. 9UOft. Long Play 
51íw 1,200ft. Long Play 
7iu. 1,50011. Long Play 

LAFAYETTE MYLAR TAPE 
titis. 600ft. Double Play 
7iu. 1,200ft. Standard Play 

1,20011. Double Play 
yin. 7 ,5061t. l,Oug Play 
Shin. t 81111(1. Double Play 
7in. 3.400(t. Double Play 

8/6 
10/- 
2/8 

151- 

BEL -CLEER ACETATE TAPE 
Sin. 600f1. Standard 12/8 
Sin. 900ft. Long Play 15/. 
5 /in. 1,200ft. Long Play 18/6 
7iu. 1,200ft. Standard 18 /6 
71u. 1,800ft. Long Play 25/. 

Postage and Packing 1/- per Reel extra, 
4 or more Reel, POST FREE. 
We also chock the complete range of Scotch 
Boy, BASF, Tapes, Accee,orie, etc. Price 
List free on request. 

FULLY AUTOMATIC TAPE SPLICER 19/8. P. & P. 1/8. 

PLASTIC TAPE SPOOLS 35ln. 1 / -; 3 io.1 3: 4in. 2/ -; 5in. 2/ -; 551n. 2/3: 7in. E/6. 

PLASTIC SPOOL CONTAINERS. For .pcol sire. Sin. 1/8; rosin. 2/ -; hin. 2/2. 
Any ( ingle item plan 6d. P. 9i P. Osiers over Ll poet free. 

WE CARRY I't'LLY COMPREHENSIVE STOCKS OF TAPE RECORDERS, DECKS 
AN D ACCESSORIES AT ALL BRA7CHES OR ORDER WITH CONFIDENCE BY MAIL. 

MICROPHONES 
5.cos Crystal ]Yodel MIC 45/1 19/8. 
Anna ' Stick" Microphone, Crystal 
bile 81/1 32I6. D28.308 rrynanue 
High Impedance Leak Mlerophone 

mplete with Stan,. Metallic Green 
Finish Sgnn. 11M.3 Quality Crystal 
Microphone with Muting Switeb. 
Complete with Lead, Neck Rarnew 
and Removable Stand Adapter 8919. 
Matehiag Table Stand 12/9 extra. 
DX.29 Dynamic High Impedance. 
Black Crackle Finish with Desk Stand 
59/8. DM.301 Dv.samic ELgh Sm- 
pedanee with Ox /fill Switch, Omni - 
direetltnal. Curame plated dlecset 
trame 99/8. BM.804 Dyua.n_c Dual 
iigh sr low with On /fill Switch. 
Satin chrome Snlsb 89/6. DM.107. 
Jynan.ie Riga Imp. with Switch. 
Chrome and black enamel lie st 6916. 
MICROPHONE STANDS 
288.4 3 section Soor ,taud 59M. 
X8.8 2 section Soot state 105 / -. 
MS.2 2 sectkm deek stand 22/6. 

P. t P. 2/t entra on ail above. 

5TERNCLYNE 
Electr011tS Centres 

throughout G 

Britain.- it111OS- 

over the page: 
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714 PRACTICAL WIRELESS December, 1964 

The P.W. AUTOCRAT 
CAR RADIO 

As featured in 

"PRACTICAL WIRELESS" BLUEPRINT 

and described on pages 624, 6.25, 626 
with NOVEMBER ISSUE. 

ALL REQUIRED COMPONENTS 
CAN BE PURCHASED AT ALL 
STERN -CLYNE BRANCHES. 

The total cost of parts specified 
amounts to approx. 02, but we can 
supply the complete set of parts to 
build this 

LOW COST CAR RADIO 

For ONLY £7.19.6 P. & P. 5/- 

STERN-CLYNE 
GREAT BRITAIN'S GREATEST ELECTRONIC HOBBIES ORGANISATION 

NOW 
OPEN!! 
OUR NEWEST 

ELECTRONICS CENTRE 

AT 

125 THE MOOR 
SHEFFIELD 

(CORNER OB CUMBERLAND STREET) 

All items available as advertised, together with the 
finest selection of Hl -FI, Audio and Tape Recording 
equipment by all leading manufacturers and a 
comprehensive range of electronic components for the 
build it yourself enthusiast A warm welcome awaits 
you at Sheffield. latest and most up to date electronics 
amine 

VISIT YOUR NEAREST 

STERN -CLYNE 
ELECTRONICS CENTRE 

LONDON 
19 Tottenham Court Road, W.1. MUSeum 5929/0095. Rau Dot daturday. 
23 Tottenham Court Road, W.1. MUSeum 346112. Half Day Thursday. 
309 Edgeware Road, W.2. PADd ngton 6963. Half Day Thursday. 
109 Fleet Street, E.C.4. FLEet Street 5812/3. Half Day Saturday. 
162 Hollowly Road. N.7. NORth 7941. Half Day Thursday. 

9 Camberwell Church Street. C.E.O. RODney 2873. Hall Day Thursday. 

CROYDON 
1.0 bullock flouse. George Street. MUNiclpal 3200. Half Day Wednesday. 

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

SHEFf-IELD 
125 The More Sheffield. Sheffield 20593. 

LIVERPOOL 
52 1.o-d NW ,.. 7430. 

MANCHESTER 
20/27 Wlthc Grave .Manchester t BLAckfriar, 2379 Opt days weak. 

MAIL ORDERS AND ENQUIRIES TO: 
Dept. P.W. 3/5 Eden Urove Hol oway, loado,. 16.,. NORth 9161/6. 

i 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

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

0A2 4/8 
OB2 6/- 
07.40T 4/3 
1A3 2/6 
1A4 12/6 
I.45 5/- 
lA7GT 7/9 
lCl 4/- 
W2 9/9 
1,:3 6/8 
1115 5/- 
LC6 10/6 
11>5 8/0 
1D1 9/6 
1PDI 6/9 
1FD9 3/8 
1(16 8/- 
116GT 7/9 
lIA 2/3 
11,A4 17/6 
11,A6 16/10 
11,05 4/- 
1LNi 4/8 
I NsGP 8/6 
IPI 5/9 
1P10 4/8 MI 5/3 
1R3 4/- 
184 5/- 
185 9/6 
1T2 60/- 
1T4 /8 
1U4 5/6 
1175 5/3 
2A7 12/6 
2C36 2/9 
2 D13 7/. 
21521 5/6 
2F 28/8 
2X2 - 9/- 
3A4 3/9 
3A6 6/9 
387 6/- 
3136 3/9 
SQ4 6/3 
SQ6GT 71. 
384 4/6 
3V4 5/3 
401 3/9 
6R4GY 8/6 
1574 7/- 
6U40 4/6 
5V40 7/6 
5Y3GT 4/9 
5Y4 9/8 
5Z3 7/- 
5Z4 7/- 
6/30111 8/3 
6A80 8/9 
6A8G 6/9 
eAB7 4/- 
61407 8/- 
BAG6 2/8 
(JAW r19 
fiAJS 8/8 
6AK5 4/9 
6AK6 8/- 
6AK6 5/6 
6AL5 2/8 
eAM6 2/6 
BAMO 8/- 
6AQ5 5/9 
BARB 90/- 
6AT6 8/9 
BARO 6/6 
6AV8 5/6 
625G 12/6 
6680 2/8 
6BA6 4/G 
6256 4/9 
61308G 13/6 
OBHG 6/8 
88JO /8 
6B(45 4/0 
OBQ7A 7/6 8 B11 8/8 
6BR8 8/- 

8887 26/- 
6BW8 619 
6BW7 6//- 
BBZO 3/9 
001 218 
60.5 4/- 
6C8 8/- 
608 3/- 
609 10/9 
6010 7/6 
6C12 6/. 
60D80 18/. 
6CH6 6/- 
60W4 64/- 
6D1 1/6 
6D3 0/8 
6D8 /- 
855 9/6 
61/1 9/6 
6960 8/9 
6F60T 7/6 
eF7G 6/- 
6F8 5/- 
11,i1 17/9 
6E18 3/. 
6E13 3/9 
6F14 88/8 
8F15 6/9 
6F17 12/6 
6E18 13/5 
6923 6/3 
61,24 9/6 
6F32 8/- 
6F38 8/8 
606 2/8 
eHO 1/6 
BJSG 8/- 
6J5GT 4/3 
6J6 3/- 
8J70 4/6 
6J7GT 7/- 
6.78 12/8 
OK6GT 6/6 
6K70, 1/8 
8K7GT 4/- 
6K86 8/8 
6K8GT 7/9 
61125 94/- 
OL1 10/- 
81.60 12/6 
SLAG 8/6 
6L70T 4/8 
6L18 10/- 
61,19 9/9 
6LD3 8/8 
6LD13 7/- 
6LD20 6/8 
eN7GT 6/- 
6P1 9/8 
65.26 6/9 
6P26 9/- 
8P28 11/8 
6Q70 4/- 
8Q7GT 7/9 
6R70 6/3 
6R7GT 11/- 
68A7 5/9 
6607 4/9 
6807 4/9 
68H7 3/- 
88,77 4/6 
6eK7 4/8 
681.7 6/3 
68517 4/- 
08Q7 5/- 
63117 12/8 
6887 2/- 
8174GT 8/8 
OU6G 5/. 
6U7(.5 7/- 
6V661 3/0 
676GT 5/8 
6X4 8/9 
0X5 4/6 
6Y7G 12/6 
6'/,4 5/- 
6Z56 15/- 

7A7 12/8 
7B6 12/6 
7B7 7/- 
7C6 7/8 
706 6/9 
7C7 5/- 
7D3 151- 
7D5 14/8 
7136 14/6 
7138 15/- 
7H7 6/9 
7R7 12/8 
7V7 6/- 
7Y4 5/- 
8132 2/8 
SEWS 9/8 
9D2 3/- 
9D7 7/8 
1001 9/9 
1001 12/8 
10131 7/- 
10132 11/8 
10F1 10/- 
101,9 9/9 
1OP18 9/9 
IOLD3 6/3 
1OLD11 9/6 
10P13 8/1 
10E14 11/6 
11D3 17/6 
1105 17/6 
11E1 19/- 
11E8 17/- 
12A6 2/3 
12A8 16/6 
12A06 8/8 
12ADO 9/8 
12A66 8/- 
12A1f7 5/. 
12AH8 10/9 
12AT8 4/6 
12AT7 3/6 
12AU6 6/9 
12A11'7 4/6 
12AV6 6l8 
12A17 4/6 
12A1'7 9/9 
12BA6 6/9 
122E6 4/9 
12BH7 6/- 
12E1 1619 
12H8GT 118 
19J6GT 2/6 
12,1701. 7/3 
12E5 10/- 
12K7GT 8/6 
12KeGT 9/- 
12Q7GT 3/6 
12817 0/9 
12807 4/. 
12807 8/- 
126117 3/. 
128.17 5/- 
125E7 8/- 
128Q7 8/- 
128E7 6/- 
12175G 7/- 
13D1 6/- 
1303 6/8 
1486 20/9 
14H7 9/8 
15132 6/- 
18 12/8 
19 10/6 
19AQ5 7/3 
19B08020/5 
19131 8/- 
'201)1 10/- 
20D2 31/- 
201`= 11/6 
20L1 . 12/6 
SOPS 12/6 
211P:3 12/- 
20P4 13/8 
^SOPS 12/8 
25A60 7/8 
251.6 0/9 

20U4GT16/2 
25E5 7/9 
25Y50 7/9 
20040 6/6 
26Z6 7/8 
26Z6GT 8/- 
270U 26/8 
2,'D7 0/9 
30C1 6/8 
30C15 91- 
30018 10/6 
30E5 5/9 
30FL1 9/8 
3CL1 6/8 
SOL1S 9/8 
30P4 12/8 
30P12 7/6 
80P16 6/9 
30P19 12/8 
30PL1 8/6 
30PL13 9/8 
30PL14 12/8 
33 12/6 
35/51 12/6 
36 12/8 
35103 1416 
35LBGT 6/9 
35W4 4/9 
85Z3 14/6 
36Z46T 4/6 
S5Z6GT 6/9 
39 2/6 
40SUA 6/8 
41MTL 8,'- 
41STH 15/- 
42 51- 
43 10/- 
45 17/6 
45Z6 15/- 
00AS 21/10 
50E5 6/6 
5006 8/8 
600D4040/9 
60L088T 6/8 
62KÚ 14/8 
63fiU 14/6 
72 616 
77 6/- 
73 4/9 
g0 6/3 
83 22/8 
83V 8/- 
8SA2 8/0 
90A0 67/8 
90AV 87/8 
9000 42/- 
1OCV 42/- 
9001 16/- 
150B2 11/9 
15002 4/8 
161 13/. 
186BT 84/11 
21580 B/8 
220B 10/8 
301 20/- 
302 10/6 
303 16/- 
304 15/- 
305 18/- 
306 18/- 
866A 12/8 
916 2/- 
1203A 7/. 
1622 17/6 
2101 12/8 
4033 15/- 
4687 71/- 
6763 7/0 
8067 10/- 
7193 1/6 
7475 2/9 
9002 4/6 
9006 2/6 
A1N34 2t/- 
AC042 28/8 
AC044 9/- 
AC21IL 10/8 

AC2peo1118 
AC2PEN/ 

DD 12/6 
ACSPEN/ 

DD 88/8 
AC8PEN4/9 
AC/PEN 

(6) 17/8 
AC/PEN 

(7) 17/- 
AC/80 22/6 
AC/8G/VM 

12/- 
ACTH], 16/- 
AC/TP 18/- 
AC/VP112/- 
ACVP2 90/5 
ATP4 2/8 
AZ1 6/9 
AZ31 8/8 
A7.41 6/6 
B38 4/9 
B319 5/6 
BL63 10/8 
Cl 12/6 
CCHS612/8 
CE60e 6/6 
CL4 19/8 
CL88 11/8 
CVO 2/6 
CV68 10/6 
C785 14/6 
C77271 12/6 
CV428 19/- 
CYl 18/4 
CY10 8/6 
CYS1 6/9 
Dl 7/8 
D15 13/6 
D42 10/6 
D8S 6/- 
D77 2/8 
DAMN 7/9 
DAM 3/6 
DAF96 6/9 
DOC90 6/9 
DD{ 12/6 
DD41 10/6 
DDT4 7/6 
DET26 7/6 
DF9S 8/8 
DP66 15/. 
D1,72 80/- 
DF91 2/3 
DF96 5/9 
DF07 10/- 
DH30 15/6 
DH88 4/- 
DH78 8/8 
DH77 8/0 
131181 28/3 
DH101 26/- 
DH1071911 
DK32 /9 
DK40 15/6 
DK91 4/- 
DK92 8/9 
llK96 6/3 
DL33 7/- 
DL36 5/- 
DIAS 5/3 
DL88 15/. 
DL72 16/. 
DL75 80/- 
DL92 4/6 
DL94 618 
DL90 5/9 
01.810 10/8 
05170 6/- 
DM71 9/9 
11W4/3508/8 
DW4/5008/8 
DY88 L/9 
DY87 8/- 
ESOP' 24/- 
E83F Prl/- 
E88(X7 10/- 

t:160F 1910 
E1148 1/9 
EA50 1/6 
EA7O 6/9 
F.AB060 NO 
EAC91 8/8 
EAF42 7/0 
t:B:ü 1!- 
E041 4/9 
ER91 2/8 
EBC3 20/8 
EBC38 6/- 
EBC41 6/0 
EBC81 6/9 
EBC90 8/9 
EB091 6/6 
EBF80 5/6 
EBF88 7/8 
EBF89 6/3 
EBL21 10/8 
EC62 4/3 
1:C53 19/G 
:Y154 6/- 
EC70 4/9 
EC90 1/3 
EC11 8/- 
EC92 8/6 
ECC31 7/8 
ECC32 4/- 
ECC33 29/1 
&(7C34 31/7 
5CC36 6/- 
5CC40 7/. 
6CC81 8/8 
ECC82 4/8 
EGON 4/6 
ECC84 6/6 
ECC86 5/9 
ECC88 819 
ECC18911/8 
EOC80718/- 
ECF30 0/. 
ECF82 6/3 
ECF86 11/6 
ECF80494/- 
ECH3 10/3 
5CH21 9/. 
ECHSS 99/e 
EC1136 6/8 
E(1142 7/6 
ECUS' 5/9 
ECHOS 8/6 
EC1184 9/6 
E0L80 '/- 
E01.82 6/8 
ECLA3 9/6 
ECL86 8/9 
ECLE.600 

26/2 
6F6 90/6 
EF9 20/6 

,EF22 we 
EF38 8/8 
EF37A 8/- 
EF39 8/9 
EF40 8/9 
EF41 8/9 
EF42 8/9 
EF50 2/8 
EF54 3/- 
EF73 6/- 
EFOD 8/9 
EF88 9/9 
EPOS 4/6 
EF88 61- 
EF89 4/. 
EF91 31- 
EPOS 2/8 
EF97 10/. 
EF98 11/- 
F,F383 1/- 
EF184 7/. 
E1190 7/. 
EK2 26/11 
EK32 5/9 
EL/ 19/6 
EL32 3/6 

ELM 0/9 
6134 8/0 
EL35 10/- 
EL36 8/9 
EL37 12/8 
E141 7/8 
ElA2 7/8 
EL81 8/3 
EL83 0/6 
EI,84 4/' 
E1.86 7/6 
ELM 7/3 
EL91 2/8 
EL96 6/8 
EL360 27/- 
EL820 18/4 
61.822 18/6 
ELL80 20/6 
5M4 17/9 
E7134 11/6 
F.M35 12/- 
EM71 13/8 
EM80 6/3 
E1181 7/- 
EM84 6/9 
23185 8/9 
EM87 7/6 
EN31 10/- 
EN91 6/8 BM 6/8 
EY81 7/8 
EY88 9/3 
5924 9/6 
EY86 6/8 
EY88 8/9 
EY91 8/- 
EZ36 4/6 
EZ40 6/3 
EZ41 8/- 
EZ80 3/9 
13281 4/. 
EZ90 3/9 
NO3 14/6 
FC4 8/9 
FC13 14//6 
FC18O 17/. 
FW4/8006/0 
FW4/8008/e 
GT10 9/9 
GU60 56/- 
GZSO 7/. 
GZ82 7/8 
GZ39 17/6 
GZ34 20/- 
GZS7 14/6 
H80 5/. 
HABC809/8 
1112 7/8 
111.11110 4/- 
HL28DD 6/- 
HIA1 3/9 
HL41DD8/8 
H L42DD8/8 
HL183DD 

9/6 
HNS09 25/. 
UVR2 8/8 
HVR2A 8/9 
iW3 5/6 
IW4/360 6/8 
1W4/500 8/- 
%BC82 20/5 
KF36 12/6 
KL35 11/8 
KLL32 21/7 
KT2 6l- 
KT8 16/- 
KT32 4/9 
KT33C 4/- 
KT36 29/1 
KT41 7/8 
KT44 5/- 
KT61 0/9 
KT67 3/9 
KT86 12/8 
KT74 12/O 
KT88 38/- 

KTW01 4/9 
KTW62 6/6 
KTW63 6/6 
KTZ41 5/6 
L83 8/- 
LN159 8/- 
LN309 7/9 
4E319 8/6 
LP2 9/C 
L'Z319 5/6 
LZ329 6/8 
ME41 13/- 
11E01 L/6 
MH4 8/6 
MHD4 7/8 
MHLD812/6 
MIX 5/9 
M84B 20/5 
MBP4 12/. 
MU12/144/6 
01140 8/9 
N37 23/3 
N78 28/- 
N108 "6/= 
N339 15/- 
P41 8/6 
P61 2/6 
PABC80 6/9 
pG86 10/8 
PC88 9/6 
PC95 11/8 
PC97 7/8 
P0084 6/6 
pCC85 8/9 
PCC88 10/8 
pCG89 7/9 
pCp18910/8 
pCF80 6/8 
PCF82 6/8 
PCF84 8/8 
PCP8O 7/9 
PCp80210//. 
PCF80610¡8 
PCL82 6/3 
PCL83 7/9 
PCL84 7/- 
PCL85 7/8 
901.86 8/9 
POL88 12/6 
PIìSi4DD 

26/- 
PEN4ODD 

34/. 
P5N45 7/. 
PEN46DD 

12/- 
PEN48 4/. 
PEN38310/3 
PEN463DD 

10/. 
PENA4 7/. 
PEN/DD 

4020 17/6 
PL33 9/. 
PL36 8/- 
P1.38 18/- 
PLR 8/9 
PL82 6/8 
PL83 6/3 
P134 6/- 
PI.500 15/9 
PM84 9/3 
PT15 10/- 
PX4 9/- 
PX26 8/6 
PY31 8/- 
PY32 8/8 
PY33 8/9 
PY80 5/- 
PYe1 4/9 
PYS2 4/9 
PY83 5/8 
PY88 7/9 
PY800 0/- 
PY801 8/2 
QP21 5/- 
QP22B 12/8 

QP96 5/- 
Q8752010/8 
Q8150/159/6 
R10 15/- 
R12 6/8 
R18 29/- 
R17 17/6 
It18 0/8 
R19 6/6 
1152 9/- 
R01/240A 

54/- 
RK34 7/6 
8130 22/6 
SP4B 19/8 
BP13C 12/6 
8P41 2/- 
0P42 12/6 
8P61 '/- 
8U25 27/2 
T41 9/- 
TDD2 12/8 
TUD4 7/8 
TH4B 15/- 
TH21C10/8 
TH300 14/8 
TH283 6/9 
TP22 6/- 
TP26 6f. 
TP2620 17/6 
TY88F 11/8 
UABC80 6/. 
UAF42 7/. 
11541 10/6 
17ßC41 6/3 
UBC81 0/8 
UBF80 5/9 
UBF89 6/9 
UBL2110/9 
UC99 6/3 
UCC84 8/9 
U0085 6/8 
UCF80 8/9 
UCH21 8/. 
UCH42 7/- 
UGH81 6/6 
UCLg2 7/9 
UCL03 5/6 
U1/41 6/9 
UF42 4/9 
UF80 6/3 
UF85 6/5 
171,86 9/- 
17219 e/. 
UL41 6/9 
1.11,44 23/3 
U14S 8/6 
ULM, 6/- 
UM4 16/2 
177834 16/10 
17M80 818 
UR10' 6/6 
IT175 7/- 
CUB 9/- 
U177 7/6 
U178 11/8 
UU9 6/8 
UU12 4/. 
UY1N 10/8 
UY21 7/8 
UY41 4/8 
UYO6 6/- 
U10 9/- 
1112/14 7/6 
1.118 16/- 
U17 6/- 
U18I20 6/6 
U19 4818 
5122 6/9 
U24 12/8 
U25 8/6 
U26 7/8 
U31 8/9 
U33 18/6 
U35 10/8 
1'87 29/- 
1145 15/6 

U47 8/8 
U00 4/9 
U52 4/6 
U76 4/6 
U78 8/9 
1184 10/6 
UG301 19/6 
U107 17/6 
51191 9/6 
17251 9/- 
U281 8/9 
U282 12/3 
U301 11/3 
U329 9/- 
17339 9/6 
U408 9/9 
U404 8/- 
U801 16/8 
174020 6/6 
VMp401119 
VMS4B 12/- 
VP2 3/6 
VP2B 0/6 
VP4 14/0 
VP4A 14/6 
VP4B 20/5 
VP13O 7/. 
VP93 8/6 
VP41 6/- 
VP183 6N 
VR76 21/- 
V5106 6¡6 
V1C150 4/9 
VTBLA 71- 
VT601 8/. 
VU111 61. 
VU120 10/- 
VU120A10/- 
117133 7/. 
1921 61- 
W42 90/6 
W61M 94/6 
W88 10/6 
W76 8/6 
W77 6/6 
W8115 6/9 
W101 98/9 
W107 10/6 
W729 17I0 
114 7/9 
118 6/0 
X24 16/6 
X41 16/- 
101 6/3 
X68 5/9 
X64 4/6 
166 6/6 
X66 7/3 
1176M 9/- 
X78 90/6 
179 87/- 
181M 29 
X101 63/6 
1100 26/- 
1118 8/9 
1119 6/6 
X142 7/- 
Y63 6/- 
Y65 61- 
Z68 4/6 
Z88 7/8 
Z77 8/. 
Z729 6/- 
Z749 6/8 
Z769 86/- 
2Oasv/stors 
Mad diodes 
AA129 4/6 
AC107 14N 
AC127 9/6 
AD140 25/- 
AF102 27/6 
AF114 11/. 
AF11S 10/6 
AF116 10/- 
AF117 6/6 
AF118 80/- 

AF124 lll- 
AF125 10/6 
AF126 10/- 
AF127 9/8 
BYZ13 11/8 
003 6/6 
GD6 5/6 
0D14 10/- 
GET30S 7/- 
(iET10410/- 
GET1O817/6 
0ET11112/- 
(4ET118 6/9 
GET714 8/6 
GET87910/- 
0E7873 9/8 
GET874 9/8 
GEX3S 8/- 
GEX3610/- 
GEX46 6/6 
G5X6411/6 
0EX8816/- 
MAT1O0 719 
MAT101 8/6 
MAT120719 
MATI218/6 
OAS IV- 
OA10 6/6 
0A70 8/- 
OATS 8/- 
0A79 8/- 
OA81 8/. 
OA80 8/- 
OAee 4/. 
OA90 8/. 
OA91 3/. 
0A95 3/6 
OA210 9/6 
0A211 13/6 
°C3" 881- 
OM 96/- 
0023 NV- 
0033 VI- 
OM 191- 
0026 MI- 
0026 :966/1. 
O069 
0016 9/S 
Ocie 914 
0C41 8/- 
0043 6/- 
OC43 1916 
0C44 818 
OC44P111/- 
OCAS e/. 
0045M 8/- 
0066 99N 
0064 36/- 
0070 6l0 
0071 3/6 
OC79 8/- 
0073 161- 
0074 8/- 
0076 8/I- 
0076 8/6 
0077 12/- 
0074 8/- 
0081 41- 
00810 4/- 
008111 8/- 
0083 10% 
0063 6/- 
OC84 31- 
OC139 ls/- 
0000 19/- 
00170 8/6 
00171 
00200 1176 
O0201 29/- 
00203 14/- 
OCP71 17/6 
ORP12 12/6 
8X641 10/- 
722 12/6 
T83 16/- 
V10/15A19/- 
1[A103 16/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. 1/136110 13/ -. URMSO and 11t51210 15/0. 1.507 21/ , 1,W16 28/ , ENO 7/11. RMl 5/3, RM2 8/3. 11313 7/9, RM4 12/9. RM5 17/8. 14A86 17 /8. 
14A97 19/0. 14A100 23/ , 14A124 26/8. 14A163 36/8, 14B130 31/ -, 1413201 11/8. FC101 16/9. 18RC.1.16.1 8 /, Fell 21/ , 16RD.2.2.8.1 11 / -. 18ßE.2.1.8.19/6 
1ß11A.1.,8.1 4/ -. I8RA.1.2.8.1 11 / , FC116 8 / -, FC124 12/6. OB3 10/8. C2D 9/-, 02H 9 / -.C5V 

Ca 
9 / -. C3D 11/ C3B 14/8. C9V Il / -. RS /2D 4/3. Q3 /4 3 /7. 

ELECTROLYTICB. n types: 32 x 325450v, 5/9. 50 e 50/350v. 7 /.. 64 e 120/350.. 8/8. 60 e 250/275e. 9/8. 100 e 400/275v. 13/8. 100/275v. 8/ -. 300/275v. 41. 
100 e 700,275v. 9/8. Tabular types: 8/450v. 1/9, 10/450v. 2/9. 32/450v. 3/9. e 8 /460v. 3/ -. 18 e 18,450.. 4/.. 32 x 321360v. 4/ -, 8 e 16/450v. 8/9. 32/350, 2/. 
NULLARD Midget sheen reoticere. Types BY100. Output 260 volte 4 amp. No larger than a shirt button. 7/- each. Series limiting resistance 1(6. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 1 

Terms of business: -Cash with order or C.O.D. only. Post3Paekle g 6d. per Item. Orden aver 13 poet free. C.O.D. 3/8 extra. All order. cleared day of receipt. Any 
parcel insured against damage in transit for 62. extra. We are open for personal shoppers 8.30 -6.30 p.m. Bate. 8.30 -1 p.m. Complete list of modern and obsotet 
valves, resistors, condensers. transformers, potentiometers, microphones, etc. with terms of butineee. 6d. Please enquire for any item not listed with S.A.E.. 
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3 to 4 watt Amplifier 
Kit comprising chassis 
81 a 2} a lin. Double 
wound mains trans- 
former, output trans- 
former, volume and tone 
controls, resistors, con- 
densers etc. Valves 6V6, 
ECC81" and metal recti- 
fier. Circuit 1/8 free 
with kit. 29/6 plus 4/- 
P. & P. 

3 

L 6 VALVE 15 WATT PUSH -PULL AMPLIFIER, 15 x 7 x 11ín. 
A.C. Maine 200 -250 volte. 4 inputs with controle for same and bave 
and treble litt controls. Tapped for 3 and 15 ohm speakers. Extra 
H.T. and L,T, for F.M. Tuner supplies eta Built and tested. 7 gus. 
P. & P. 12/6. 

F.M. PERMEABILITY B TUNER TRANSISTOR 
OPERATION. P 211n. :. By famous A.M. 
1.F. 470 frets. F.M. -I.F. 10.7 Mc /e. A.M. coverage from 1620 5s,. /e -525 
Re /e. F.M. coverage 108 Mc /s -88 Mc /s Circuit diagrams 2/6. FREE 
with Tuner, let. 2nd, 3rd A.M. "F.'s, let. 22nd, 3rd and 4th F.M. 
LF.'a. V.H.F. Oie. choke, A.M. I.F. trap, A.F. 114 and A.F. 115, 
All the above are the R.N. end of an A.M. /F.M. receiver car radio etc. 
The above six items, 52.10.0. 

3. AMPLIFIER KIT. 

4. TRANSISTOR INVERTOR. 50 v. D.C. Input. Output 240 v. A.C. 40 

watts udorperating transformera, choke, condensers and 2 Oet573. 
In solid 16 gauge aluminium case size 15 x 6 x 21in., by famous menu- 
(saucer, 10(6. plus 6/- P. k P. 

5. FLUORESCENT LIGHT FITTING. Twin 40 watt 200/250 v. lem tubes 
69/6. P. A P. 0 / -. 

6. SIGNAL GENERATORS: Cash 17.5.0. P. A P. 6 /6. Coverage 100 Kc /e 
to 100 Mc /e on fundamentals and 100 Me /s to 200 Me /s on harmonics. 
Case I0 x 64 x 54iu. Three miniature valves and Metal Rectifier. 
A.C. mains 200/2511 v. Infernal modulation of 400 c.p.s. to a depth of 
30 per cent. Modulated or unmodulated R.F. output continuously 
variable 100 mnnivolts, C.W. and mod. switch, variable A.N. output. 
Magic eye as output indicator. Accuracy 2 per cent. 

7. A.C. MAINS MOTOR. Can be used fora variety of purposes, silent 
running, satisfactory in every way. 230/250 v. A.C., 9 /6. P. A P. 2/ -. 

8. POCKET MULTI- METER. Size 3; x Of x lain. Meter size 21 x lfln 
Sensitivity 1,001 O.P.V. on both A.C. and D.C. A.C. and D.C. volts. 
0.15, 0 -150, 0 -1000. D.C. current 0 -150 mA. Resistance 0 -100K D. 
Complete with test prods, battery and full instructions, 85/ -. P. a P. 2/6. 
FREE GIFT for limited period only. 30 watt Electric Soldering Iron 
value 15 /. to every purchaser of the Pocket Multi- Meter. 

9. CHANNEL TONER I.F. 16 -19 Mc /e. Continuously tunable from 
174 -216 Mc /s. Valves required -PCF80 and PCC84 (in series). Cover 
BIill and ITA ranges. Also Police, Fire and 'l'axis, etc. Brand new 
by famous maker, 101-. P. A P. 31-. 

10. The MOTORISTS' REV. COUNTER. Kit of parts comprising 270 degree 
3in. moving coil movement. Manufacturer's present price of this move- 
ment would be at least £7. Complete with full instructions and circuit 
diagram. Scale calibrated up to 8,000 r.p.m. Can be used with any 4 

or 6 cylinder earl 49/6, plue 3/6 P. A P. 

11. B.S.R. MONARCH UA14 WITH FULL FI HEAD. 4- epeed, plays 10 

records, 12in.. 10In. or 7ìn. at 16, 33, 45 or 75 r.p.m. Intermixes 
loin, and 12in. records of the same speed. Bas manual play 

position: colour brown. Dimensions: 11f a 10fin. Space required 
above baseboard 41in., below baseboard 12in. Fitted with Full Fi 
turnover crystal head, 15.19.8. P. A P. 6/6. 

12. 50 MICRO -AMP METER movement by world famous manufacturer. 
Size 3 x 21in. 25f -. plue 1,6 P. A P. 

13. 8 -watt PUSH -PULL 5 VALVE AMPLIFIER plus METAL RECTIFIER. 
A.C. mains 200 -250v. Size 104 x 61 x 21in. 5 valvee. For um 
with all makes and types of pick -up and mike. Negative feed back. 
Two input, ndke and gram, and controls for same. Separate controls 
for Base and Treble lift. Response Sat from 40 cycles to 15 kc /s. 
2 dB down to 20 kcAs. Output 8 watts at 5 percent total distortion. 

'Note level 40 dB down all hum. Output transformer tapped for 3 and 
15 ohms speech coils. For use with Std. or L.P. records, musical 
instruments such as guitars, etc. Suitable for small halls, 23.19.6. 
P. & P. 7/-. Crystal mike to suit, 15 /- P. a P. 1/-. 8in. P.M. Speaker 
to suit, 12/8. P. A P. 2/ -. 

14. FLUORESCENT LIGHT KIT. Twin 20 choke instant start. complete 
with 4 bi -pin 200%250 v. holders, 11 /8, P. A P. 4/ -. Twin 40 choke 
0stant start with 4 bi -pin 200!250 v. holders, 17/6. P. A P. 4/.. 

15. RINGO BURGLAR ALARM SYSTEM. A.C. mains, 200/240 volt. 
Fire salvage slightly tarnished. List price 7 gos. Our price, complete 
with double gong bell live micro owitchea and full instructions 49/6. 
P. A P. 41 -. 

16. FIXED FREQUENCY SIGNAL GENERATOR. Crystal control In metal 
ze 10 x 6 o din. Incorporating two FC13 valves, mains trans- 

former. metal rectifier. choke. indicator. lamp, crystal and numerous 
components. Modulated and unmodulated output socket. Originally 
used for 1ff.V. frequencies. Brand new. 89/8, plus 6/- P. & P. A.C. 
moms 200:250 volta. 

SILICON RECTIFIERS. 250 v. P.I.V. 750 mA. Six for 7/8 poet paid. 

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

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

Shop Hours 9 a.m. -6 p.m. Early closing Wednesday. 
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p1c/gtOTñr2j°!. R & T. V. LTD. 

COMBINED PORTABLE & (AR RADIO 

* 
* * * 

The Radio with the STAR features 
4in. SPEAKER 

7- transistor superhet. Output 350mW. 
Two -tone grey wooden cabinet, fitted handle with 
silver coloured fittings. Size I4 x 8+ x 3fin. 
Horizontal tuning scale, size I I x 2 {in. in silver 
with black lettering. 
All stations clearly marked. 
Ferrite -rod internal aerial. 
I.F. 470 Kc's. * Operated from PP9 battery. * Full comprehensive instructions and 
point -to -point wiring diagrams. * Printed circuit board, back printed 
with all component values. * Fully tunable over medium and long 
waveband. * Car aerial socket. * Full after -sale service. 

-111V-tN- "+ 
'OFF -V 

ONLY 

£4.19.6 
Plus 5/6 P. & P. Parts 
list & circuit diagram 
2/6. FREE with paru. 

SPECIAL OFFER -POWER SUPPLY KIT to purchasers 
of "Elegant Seven" parts, incorporating mains trans- 
former etc. A.C. mains 200-250v. Output 9v, IOOmA, 
716. 

Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O. 

RADIO & TV COMPONENTS (ACTON) LTD 21C High St., Acton, London W3 
Open 9 a.m. -6 p.m. including Sots. Early closing Wed. 

pitman 
AN 
ELECTRONIC 
ORGAN 
FOR THE 
HOME 
CONSTRUCTOR 
Alan Douglas, Sen. Mem. I.E.E.E. 

A very popular "how to make it" book. 
Shows exactly what Is involved In work 
and materials (a list of sources of 
supply is included) in constructing an 
inexpensive instrument for use in the 
home. For this new edition, an alterna- 
tive arrangement of continuous tuning 
has been added to a revised and up- 
to -date text. 
Second edition 20s. net. 

from all booksellers 
Pitman Parker St. London WC2 

InBROADWAY ELECTRONICS 
BARGAINS FROM 

12in. ALTIIAM SPEAKER with built -in tweeter. 3 ohm or 15 ohm 
7,000 Gauss Magnet. Only 29/6, postage 3/6. 
L.S.H.75 ELECTROSTATIC TWEETER -2/6 with diagram. 
ILAYDON CABINET (17 x 15 x 8in.) designed to take a 12in. Heavy 
Duty Speaker, 50/ -, Postage 7/6. 
ATTRACTIVE TWO -TONED CABINET, 11 x 6 x 51n.. room for 
small amplifier. fitted with ex T.V. Sin. speaker. Only 19/8. post 2/8. 
The Famous B.M.3XTAL MICROPHONE with neck lanyard. 32/8 
table stand for above, 9/6 extra. Xtal Insert, 7/3. 
GUITAR PICK -UP, complete with clip and screened lead, 15 /-, 
3 -WAY PUSH- BUTTON UNITS. Each button operates a 4- pole.; 
2-way switch, 4/6. 
BARGAINS IN TRANSISTORS. Mullard RF Packs, 0C44, two 
0C45, 12/6; AF Packs, OC81D, two 0081. 12/6: 0C44. 3/6; 0C45, 3// 
0071, 2/6; 0072. 3/= OAK diode, 2/3: AF115, 6/6; AF117. 6/6; ORPS2 Light dell, 7/8: OCi49, 12/6; OC35, 12/6. 
TRANSISTOR ELECTROLYTICS. 1, 2, 4, 5. 8, 10. 16, 22.50100mPd1 -all at 15 volts. 1/3 each. 
McMICHAEL TELESCOPIC TV AERIAL. 231n. extenda to 4516.1 
Fitted with co-ax plug will suit any set. Only 7/8. 
CARTRIDGES. Aeon 87 -10 Low Output, 67 -2G Medium Output 
GP59 -5 High Output. Garrard GC2 or Oca, all with mounting 
brackets. 15 /-. Ronette Stereo with mounting bracket. 25 / - 
EARPIECES with cord and 3.5 mm. plug. 8 ohm magnetic. 3/-1 
250 ohm. 4/ -; 180 ohm magnetic with clip, 6//8; Xtal, 4/ - 
3.5 mm. plugs with nice long shank, complete with Jack, 

. 
3 /-. 

3.5 mm. plugs with nice long shank, complete with lack, screened 

TOGGLE SWITCHES. Single pole with on-off plate. 2/6. 
NEON PANEL LIGHTS. 240e A.C. Arcolectrlo. 2/O. 

TERMS: C.W.O. OR C.O.D. 

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

Phone: 6ALham 3984 
(four minutes from Tooting Broadway Underground Station) 
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Offer the Finest Value and 
HOME CONSTRUCTORS 

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

THE SKYROVER & SKYROVER De Luxe * LONG WAVEBAND COVERAGE IS NOW AVAILABLE FOR THESE WELL -KNOWN SETS 

The SKYROVER 
Controls: Waveband Selector. 
Volume Control with on /off 
Switch. Tuning Control. In 
plastic cabinet, size 10 a SI x 31 
in. with metal trim and carry- 
ing handle 

Can no r be £8.19.6 5/. P. 

H.P. Terms: 20/- deposit 
and I1 months at 16/6. 

A simple additional circuit provides coverage of the 
1100/1950 M. band (including 1500 M. Light pro- 
gramme). This is in addition to all existing Medium 
and Short wavebands. All necessary components 
with construction Post 

data Only 10/- extra Free 
This conversion Is suitable for both models that 
have already been constructed. 

GENERA[ 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 
lull 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. 
SPECIFICATION: 
Superhet 470 Eels. All Mullard Transistors and Diode. 
Uses 4 -U2 batteries. Sin. Ceramic Magnet P.M. Speaker. 
Easy to read Dial Scale. Band Spread Tuning. 500 
MW Output. Telescopic Aerial & Ferrite Rod Aerial. 
WAVEBAND COVERAGE: 160 -576M; 31 -94M and 
Band Spread on 13. 16. 19 and 25 metre Bands. 

The SKYROVER DE LUXE 
Tone Control Circuit is incorporated with separate 
Tone Control in addition to Volume Control. Tuning 
Control and Waveband Selector. In a wood cabinet 
size 111 x Si x 3ín. covered with a washable material 
with plastic trim and carrying handle. Also car 
aerial socket fitted. 
Can now be built for £10.19.6 
P. & P. 5/ -. 
H.P. Terms: 25/- deposit and 11 months at 20/ -. 
Data for each receiver 2/6 extra. Refunded If you 
purchase the parcel. Four U2 batteries 3/4 extra. 
All Components Available Separately. 

The "Sixteen" Multirange METER KIT 
This outstanding meter was featured by Practical Wireless In 
the Jan. '64 issue. Lasky's are now able to offer the complete 
kit of parts as specified by the designer. 
RANGE SPECIFICATION: D.C. volts: 0.2.5 -2550 -250 -500 at 
20,000 O /V. A.C. volts: 0-25-50-250-500 at 1.000 it /V. D.C. current: 
0- 50µA, 0-2.5-50-250 mA. Resistance: 0- 2,00012. 0- 200k1í, 0-20M fi 
Basic movement: 40µA f.s.d. moving coll. With universal shunt 
full scale deflection current is 50µA. Size /finish: Black plastic 
case. 31 x 51 x thin. Controls: 12 position range switch: separate 
slide switch for A.C. volts -D.C. ohms; ohms zero adjustment 
pot. meter; meter zero. External connections: Two 4mm. sock- 
ets for test lead plugs. Power requirements: One 15V. and one 
1.5V. batteries. Complete with all parts and full construction 
details. 
Data and circuit available separately 2/6 refunded if all parta 
bought. Pair of Batteries, 2/5 extra. 

LASKY'S PRICE 1E5.19.6 P. & P. H.P. Terms: 21/- deposit 
5/- and 5 months at 21/ -. 

SINCLAIR ; 

NEW SINCLAIR SUPER MINIATURES 
MICRO -6 THE MICRO -6 Self -contained pocket radio. Size only 

x 1 " /,,, x fin. A marvel of modern minis- 
- turisatfon -truly amazing performance. Without a doubt the most 

advanced transistor circuit ever offered to home constructors -yet may 
be built in an evening. Complete with earphone and detailed con- 
struction data. 59 6 Mercury cell 1/11 extra (2 required). 
Can be built for only / All parts sold separately. 

THE SLI M LI N E The new 2- transistor pocket radio. Size only 
21 x 11 x lHin. Micro alloy transistorised and printed circuit. All components available separately. 49/6 Easy to assemble. CAN RE BUILT FOR 

THE X10 10 watt power amplifier fitted with integrated pre -amplifier. Requires 
only 1 mV. for an output of 10 watts undistorted. Frequency response 

Is flat 1 dB from 5 ils. to 20 kc /s. Size only 6 x 3 x lin. Weight 5 oz. Built oofn printed circuit. Operates from 12 v. D.C. at 75 mA. quiescent. Circuit uses £á.1a.6 Post 
7 M.A.T.s and 4 RF power transistors. KIT PRICE Free AVAILABLE READY BUILT, TESTED AND GUARANTEED. £6.19.6 Post Free. 
3 pots. for volume. Bass and Treble, 7/8 the 3 extra. Mains power pack. If required. 54/.. 

E.M.I. 4 -SPEED RECORD PLAYER New. unused and individually 
boxed fitted with lightweight pick -up with ACOS G.P. 73/2 stereo cartridge. Cabinet space required 17) x 12; 41in. A 

91n. metal turntable is fitted. For use on 200/250 volt A.C. Mains. with Auto -stop. The stereo cartridge will play all types of Mono Records, 78's, L.P.'s etc. but if desired a G.P. 67 LP/713 Mono cartridge win i,C suppnrd LASKY'S PRICE 79/6 P_ 
A r i n lieu of t he G ar. no 

The "REALISTIC" Seven 
* 7- transistor Superhet. * 350 milliwatt 
output into 41n. high flux speaker. * All components mounted on a single printed circuit 
board. * Full med- 
ium and long wave 
cover. * Plastic ! 

ar 
size handle. size 

7 10 x alto., Blue* ----- ...- -- --w Easy all Grey * 
to Easy to read dial ------ _..`.----- 

* External socket ` 

tor car aerial. f.- .._,,- ...... * I.F. frequency 
470 Kc /s. * Ferrite rod internal aerial. 
Operates from PPS or similar battery. 
* Full comprehensive data supplied with 
each receiver. All coils and I.F.'s etc. fully 
wound ready for Immediate assembly. 
An Outstanding Receiver. LASKY'S' 
PRICE for the complete parcel including 
Transistors, Cabinet. Speaker. etc and Full Construction £5.19. Data. . Can be 6 built for Q 

P. & P. 4/6 
PP9 Batt. 3/9. Data and instructions 
separately 2/6. Refunded if you purchase 
the parcel. 

REALISTICSeven DE LUXE 
With the same specification as standard 
model -PLUS a superior wood cabinet 
in contemporary styling. ALSO a full 
vision circular dial 

FOR ONLY f l EXTRA 
P. & P. as std. model. 

RECORD 
PLAYERS 
45 r.p.m. 6 volt 
Batt. operated. 
Complete with 
pick -up fitted 
crystal cartridge. Size only Thin. x bin. 
Fitted auto. stop and start. New and 
perfect. 

45 r.p.m. Model 49/6 P. & P. 2/6 

2 
45 

speed 
U m. las illust at d) 69/6 P. & 

2/6 
P. 

DEAC RECHARGEABLE 
NICKEL CADMIUM 
CELLS 
Rating 1.22 v. 3.5 AR at 10 
hour rate. 1001 uses for 
model makers, miniature 
equipment. portable radios, 
transistor radios, TV's, 
tape recs., trans receivers, 
photo flash etc. Hermeti- 
cally sealed. Size Si x 1; x 
1ín. Listed at 35/. each. 
LASKY'S PRICE 15/- 
Post Free. Bank of 9 79/6. 

TRANSISTORISED 
TELEPHONE AMPLIFIER 
Powerfully amplifies the incoming call. 
The pick -up Is suction fixed to phone. 
Battery- operated at negligible cost. Fitted with on /off switch and vol. control. 
Size: 4) a 3 s llin. Complete with PP3 bat- 
tery. LASKY'S PRICE 89/8. P. & P. 2/6. 

GUITAR PICK -UPS 
('GMs Crystal -high imp. Size only li x I x 
tin. Clips to finger board -no screws. 
Complete with cable. 
LASKY'S PRICE 15 /11. P. & P. II -. 
C(0135. Fully adjustable pick -up position 
carrier. Simply fixed. Separate tone and 
volume control. Heavy chrome finish. 
Pick -up size 31 x llin., control size 2/ x 
19ín. Complete with lone lead and .tack 
plug. LASKI'S PRICE 59/6 P. & P. V 1/6 

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

HI -FI ENTHUSIASTS 
TAPE RECORDERS RECORD PLAYERS AMPLIFIERS ETC. 
COMPLETE MONOSTEREO SYSTEMS TO YOUR SPEC. 

TRANSISTORISED 
MICRO- 
PHONE 
MIXER 

The Harrow will mix 4 high Impedance channels: 
mike., tape ree'e, tuners, grams. etc. 0 v. battery 
operated. Neatly styled. size only 6 x 21 x 21in. 
Standard jack sockets. Complete with PP3 butt. 
fall circuit diagram and operating instructions. 

Model TM4 Mono 59 /6 P. & P. 2/6 

Modal SMS Stereo 72/6 P. a P. 2/6 

SPEAKERS 
SPECIAL OFFER 
I2in. FANE 
HEAVY DUTY DUAL 
CONE HI -FI SPEAKER 
Type 122 /17A- lleted at 12 gee. 
Power handling 25 watts -15 
ohms lm . Flux density 17,000 
ranee. Special Amsotropic mag. 
net. Limited stock. 

LASKY'S PRICE £6.19.6 
P. & P. 51 -. 

TYPE 80E1 Bin- HI -FI SPEAKER-- IIMPORTEDI 
Power handling 10 watts-15 ohms Impedance. 

LASKY'S PRICE 6 Gns. P. & P. si- 

THE HARROW CV1 
VARIABLE CROSSOVER 

Gives variable volume control of Woofer and 
Tweeter. Strong metal construction. Size 
4 x 21 x Iiin. Screw tag connecta one. 

LASKY'S PRICE 22/6 P. & P. 1/6 

NOW IN STOCK 
THE NEW STUDIO RANGE OF 
CELESTION HI -FI SPEAKERS 

"HARROW" POWER PACK 
Battery eliminator -converts your battery 
portable to A.C. mains. Replaces 6 v. 4; v. or 
9 v. batteries State voltage required when 
ordering. Sloe only 3 x 2 x 21io. 

LASKY'S PRICE 29/6 P. & r.1 /6 

LAFAYETTE TAPE 
!amens American Brand -Fully Guaranteed 

Sin. Double play, 1,200ft., Mylar base 15 
din. Long play, 900ft.. Acetate bare 10 
din. Standard play, 1300ft., P.V.C. bues 
Olin. Long play, 1,200ft., Mylar base 16 
Olin. Double play, 1,800ft., Mylar base 22 
1121e. Long play, 1,200ft., Acetate base 12 
Olin. Standard play, 850ít., P.V.C. lose 11 

710 Standard play. 1, 900ft., Mylar base 12 

71e. Long play. 1,80011., Mylar base 19 

710. Double play, 2.400ft., Mylar bene 25 
7iu. Long play, 1,80011.. Acetate base 15 

3 3in. Message tape, 150ft 
31n. Message tape, 225ft 4 1 

Sin. Message tape, 300ft 7 

Sin. Triple play, 450ft., Mylar ba 12 se 

41n. Triple play, 900ft., Mylar base 22 
Sin. Triple play. 1,800ft., My ar base.... 42 
iiin. Triple play. 2,400ft., Mylar bane 55 

7in. Triple play. 3,000ft.. Mylar base 75 

P. & P. I h extra per reel; 4 reels and over Post Free 
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THE NEW "KUBA" CONTINENTAL AM /FM 
ta7 smaaar7Ap - STEREO 

RADIOGRAM 
CHASSIS 

Long, medium and short waveband cover- 
age plue VIIF/FM. Piano key wave. 
change. Separate flywheel timing on AM 
and FM. Baas, treble and balance controls. 

Magic -eye tuning Indicator. Ferrite rod aerial. The very latest printed circuitry. Provision for multiplex 
adaptor. 5 valves- line -rep: ECM, ECFI001, ECC83, ELLSO, EAFOOI. Full vision tuning scale sise 

21 x 610. Overall dimensions: 21 x fil x Nin. Made to the very highest standards. 

LASKY'S PRICE 291 GNS. Carriage & Insurance 1205 extra. 

VIKING "SOUND 30" 
High ,lm.lity guitar and l'..A. amplifler. A.C. Malet. 
operated -30 watt output. 6 inputs, Fitted with 4 

separate volume controls for mixing, also Bea. and 
Treble controle. 15 ohms out. British mado- 
highest quality components used throughout - 
fully guaranteed. ln strong portande case, size 
approx. 20 n 9 x lin. Carr. Si Pack 7/6 extra. 

LASKY'S PRICE -35 GNS. 

THE BH -14 AMPLIFIER High quality 14 watt power amplifler with base and 
treble controls and separate volume controls on each 

input. Output 3 or 15 ohms. Valve line -up: 2 x 111.84, 1 o EF86. ECC8;1 and EZSI. Frequency res. 

15 efe -20 Eels. Ideal for the 1, or guitar mmer 1-6 enthusiast or for amplifier. cold ha (Wish with Perspex 
front panel. Complete kit of parte with detailed LASKY'S KIT PRICE 9 GNS. 
construction data. Instruction book avail. sep. I /0. 

Post and Packing 7/8. 
AVAILABLE READY BUILT AND TESTED. LASKY'S PRICE 11 OHS. P. & P. 7/8. 

AUTOCHANGER SCOOP ! ! ! 

LASKY'S CAN NOW OFFER B.S.R. 
AUTOCHANGERS AT LOWEST EVER PRICES 

All brand new and fully guaranteed- complete with cartridge and 
stylus. 
DA14 4 speed, mains 23.19.6 

17A16 4 speed, mains 24.19.6 

135.14 4 speed, !l v. battery operated 05.19.5 

CA20 4 speed. mains 25.18.6 

Add 5l- carriage and packing on each. 

THE TRANSISTOGRAM 
A portable battery operated fully transistorised Record Player. 
Made by famous British manufacturer, fully guaranteed. Size 
6t x 12 x 1011n., weight 101b. Operates on li 112 Batt. 4 speede- 
16z/s, 33t /s, 45 and 78 r.p.m. (bullring Cygnet player unit with 
lightweight pick -up fitted with L'M -tau turnover er re rode earl ridge. 
Output 500 new to 5iu. ceramic inaginet speaker, fitted anle lid. 
Cabinet constructed of wool. lvverc i in two tone (pale blue -grey. 

leatherelolh. !Doti ,inality amplifier with tone and volume coutrolel 
Piave 7. to and I2in. records. New. boxed and guaranteed -ex. 
butts. Today's value 12 Gns. 

Carriage and Insurance 7/6. 

LASKY'S PRICE (6.19.6 
CRYSTAL PICK -UP CARTRIDGES LOWEST EVER PRICES! 
All complete with Styli L.P. and Standard (and Stereo where shown) fully guaranteed. Standard fitting 

will ht most P.O. Arms and Heads. Postage 1!- earth extra. 

STEREO MONO 
Acoat.eren 7311 2 sapphires 25 Garrard Magnetic T.O M 2 
Acostemn 7313. Diamond LP/Stereo and 

sapphire Std 29 6 

Ensile itere,, (1 .V. Turnover. 2 sapphires 25 0 

Ronetle Stereo type 111:. and 100, 2 sapphires 25 0 

Bouette Stereo type 105 and 100 Diamond 
LP /Stereo and aapphlre Std. 55 0 

AND EVEN LOWER PRICES 
Mono C.T.1. 4 11 Sonotone RT. stereo, 2 sapphires.... 19 11 

Collard Type C, stereo, 9 sapphires 16 O Houston 2TA, mono, 2 sapphires,. 16 0 

toile! S.H.I. Diamond LP/Stereo 17 0 Postage 1/- each extra. 

Aces GP 54 

Aeon Gl'.65 /3 

Anos GP.65/1 
Acce GP.6711 

15 0 

14 0 

16 0 

17 0 

.. 14 0 

207 EDGWARE ROAD, LONDON, W.2. 
1 

33 TOTTENHAM COURT ROAD, W..I 152/3 FLEET STREET, LONDON, E.C.4 

Near Praed St. PADDINGTON 3271)2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Street 2633 

BOTH OPEN ALL 13.4 Y SAT. Ear/y Closing 7 hors. Mail order., to I), l.. 1.11... lilt' dwre Bd. Open all day Thursday. Early closing Sat. 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 

li 
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Brand new individually 
checked and guaranteed 

VALVES 
ACT L 4/8 
Al'l'4 6/- 
AC6PEN 5/- 
AL60 6/- 
ARS 61- 
ARP 8/6 
ARP3 8/- 
ARP12 2/6 
ARP21 7/- 
ARP24 8/6 
AR P34 4/- 
ARTP1 el- 
ATP4 2/3 
ATP7 5/6 
A17 66/- 
81.63 10/- 
B84 8/- 
885 20/. 
B8A4 87/6 
82134 18/- 
BT19 25/- 
8735 25/- 
BT45 150/- 
BT83 86/- 
BTBS 251- 
C038 8/- 
0833 9/- 
OV71 8/- 
CV77 6/- 
CV102 1/- 
Cal 03 4/- 
CV4014 7/- 
CV4015 61- 
CV4025 10/- 
CV4046 40/- 
CY31 5/6 
DI 1/6 
D41 8/3 
P61 8/- 
D77 8/8 
DA30 12/6 
DA60 761- 
DAF98 8/- 
DD41 4/- 
DF.TS 8/. 
DET20 2/- 
DET25 15/- 
DF73 6/- 
DF91 8/- 
DF92 8/- 
DF96 8/- 
DE92 6/6 
DK96 8/6 
DL92 6/- 
DL98 6/- 
DL94 6/9 
DL96 6/6 

DL810 8/- 
0L819 15/- 
E8OF 22/- 
E1148 2/6 
E1266 60/- 
E1415 80/- 
E1524 12/8 
EA50 1/- 
8573 7/- 
EABC80 5/- 
EAC91 3/6 
EAF42 8/- 
8834 1/6 
EB91 8/- 
EBC23 8/- 
EBC41 e/- 
813081 6/- 
EBF80 5/. 
EBF83 7/6 
EBF89 6/9 
EC52 4/- 
8053 12/6 
8070 4/- 
8090 20/- 
EC91 8/- 
80081 4/- 
802:82 6/- 
ECC83 8/- 
80084 5/6 
ECC85 8/8 
ECC91 4/- 
ECFAO 5/6 
80E82 7/- 
EOH42 8/- 
801181 6/- 
ECH83 7/6 

L80 6/ 
ECL82 7/8 
80883 10/- 
ECL88 10/- 
1E034 2/8 
EF36 8/6 
EF37 7/- 
E2,39 4/- 
8040 8/- 
EF50 2/6 
EF52 8/- 
8053 4/6 
8155 8/- 
EF71 7/6 
EF72 5/- 
EF74 4/- 
EF80 6/- 
8881 8/- 
E085 4/6 
8086 e/- 
EF89 8/9 

EF91 2/9 
8092 2/- 
EF95 6/- 
88183 8/- 
EF184 8/- 
EHT1 800/- 
EL32 8/9 
EL34 8/- 
EL35 6/- 
EL38 17/6 
EL41 7/- 
8842 8/. 
EL50 8/- 
EL81 8/- 
E3.83 6/3 
EL84 6/- 
EI.A5 81- 
F,L91 4/6 
8895 5/- 
811480 6/. 
EM81 7/6 
85684 6/8 
EM85 9/- 
8831 10/- 
E80208 8/- 
8151 5/6 
EY86 5/8 
EY91 8/- 
EZ40 6/- 
8841 8/6 
EZ80 5/6 
EZ81 3/6 
F/6057 5/- 
F/8081 6/- 
F/6063 4/. 
FW4/500 6/6 
FW4/800 8/6 
61/2360 9/- 
G1/3711E19/- 
(150/20 6/- 
GU50 26/- 
GZ32 10/- 
GZ34 10/- 
1363 7/- 
HK54 22/6 
881220010/- 
8I.2K 2/6 
11123 8/- 
HL23DD 5/- 
11841 4/. 
HVR2 9/- 
K3A 80/- 
KT8C 22/- 
KT32 8/- 
KT33C 8/- 
KT44 6/9 

KT63 4/- 
KT66 12/9 
KT67 15/- 
KT76 8/6 
KT88 18/- 
KTW61 4/6 
KTW68 2/- 
KTZ el- 
KTZ63 6/- 
LP2 101- 

M8100 9/- 
148142 12/- 
51114 6/- 
WILDS 10/- 
ML6 8/- 
8108 8/- 
NE17 71- 
NOT2 101- 
OB3 7/- 
003 6/- 
003 6/- 
084 4/- 
OZ4A 6/- 
PC084 6/- 
10085 71- 
E0089 7/6 
PCF80 6/- 
PCF82 6/6 
PCF84 5/- 
PCL81 9/- 
PCL82 8/- 
PCL83 8/3 
PCL84 7/- 
PC1,86 9/- 
PEN25 4/6 
PEN46 8/- 
PEN200A8/- 
PL36 7/6 
PL38 18/- 
PL81 71- 
PL82 6/- 
PL83 5/- 
PL84 6/- 
PM24A 6/- 
PT15 10/- 
PT25H 7/8 
PT26M 7/6 
P84 14/- 
P225 9/- 
PY32 9/6 
PY33 8/6 
PY80 5/6 
PY81 5/8 
PY82 6/- 
PY83 8/- 
PY800 6/6 
PZ1-35 9/- 
1Z1-75 12/- 
QP21 8/- 
QP25 6/- 
QP230 6/- 
Q8150/1301- 

NIPP OTHERS IN STOCK hurts s Cathode 

MARCONI COMMUNICATION 
RECEIVERS CR.150. Frequency 
coverage 2 -60 Mc /s in 5 bands. Two IFs 
1st 1,600 kc /s, 2nd 463 kcis. Image signal 
protecting over 40 dB up to 30 Mc /s and 
20-40 AB from 30-60 Mc /s. Self -checking 
calibration (built in calibrator). Stabilisa- 
tion of supply and temperature corn- 
pensation. Electrical and mechanical 
bandspread. Metering and visual tuning 
indicator. Bandpass from 100 c/s to 10 kc /s 
in 5 stages. Acoustic filter associated with 
100 c /s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, E49. Mains 
P.S.U. by PC. Radio. £4.10.0. Carriage 301. 
CR.150 /2. Frequency coverage 1.5 -22 
Mc /s in 4 bands, all other features as in 
CR.150. Price £35. Carriage 30/ -. 
p.C. RADIO'S mains P.5.U. for above,90/- 
R.209 RECEPTION SET. A 10 -valve 
high -grade superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
CW frequency I Mc /s -20 Mc /s. Hermeti- 
cally sealed. Built on m;niature valves and 
incorporating its own vibrator power - 
supply unit driven by a 6 v. battery (2) 
point connector included. The set pro- 
vides for reception from rod, open -wire 
or dipole 'aerial with built -in loudspeaker, 
or phone output. Dimensions: Length 
12in., width Bin., depth 9 in. Weight 231b. 
in as new tested and guaranteed condi- 
tion. £23.10.0. including special head- 
phone and supply leads. Carr LI 
VARIOMETER FOR No. 19 SET, 
1716 each. P. & P 31 -. 
TELEPHONE HANDSET. Standard 
G.P.O. type, new, IL -, P. & P. 21 -- 

Q895/10 5/6 
Q81202 8/- 
QV04/7 8/2 

RG4/1260 
8/- 

RK72 88%- 
8130P 15/- 
8130 12/6 
BP2 8/8 
8P41 1/6 
8161 1/6 
81'210 3/6 
8TV280/40 

12/6 
8TV70/808/- 
81121505 

10/- 
T41 6/6 
TP22 5/- 
TP25 15/- 
TTII 5/- 
7715 85/- 
TTR31 45/- 
T7.0520 4/- 
TZ20 161- 
TZ40 80/- 

012/14 8%- 
1117 5/- 

025 11/- 
097 
U.2 
UAB080 4/6 
013041 8/- 
UBF80 6/8 
U13F89 8/6 
UBL21 11/- 
00085 6/6 
UCH42 6/6 
001181 6/- 
110882 8/- 
UCL83 10/- 
UF41 7/6 
UL41 61- 
17884 5/6 
UU5 7/- 
UU9 8/6 
UY21 7/6 
UY85 61- 
V1120 4/- 
V1507 6/- 
V1924 20/- 
V2023 18/6 
VMP4G 12/- 
VP23 8/- 
1P133 9I- 
VR99 6/- 
VR105/306/- 
VR150/305/- 
VT4C m1/- 
VU33A 4/- 

VI139 8/- 
V13256 4/- 
W21 6/- 
W118 8/- 
W119 8/- 
1118 8/- 
1145 8/- 
166 7/8 
YF 1/- 

Y65 4/- 
166 8/- 
Z21 8/- 
Z800U 20/- 
Z801U 10/- 
153 8/- 
155(1T bl- 
1822 80/- 
1CSGT 8/- 
1D8GT 8/- 
1E7G 7/8 
lr2 8/. 
166GT 8/- 
184 2/6 
I1LA6 8/- 
11.06 7/- 
18114 4/- 
IN21B 5/- 
15143 4/- 
1N70 4/- 
184 5/- 
185 3/6 
I84 5/- 
185 4/6 
1T4 2l- 
2A3 5/- 
255 6/- 
28.26 0/- 
2026 7/- 
2026A 8/- 
2034 2/8 
2043 12 /8 
2045 22/6 
2046 30 /- 
2031 12/- 
2021 5/- 
282 8/- 
3A4 4/- 
3A/108520i- 
35146J 86/- 
3A/167/M 

306 %- 
387 6/- 
31324 5/- 
31328 -15/- 
3E29 60/- 
3Q511T 7/- 
384 4/- 
3V4 5/9 
4027 86/- 
401 4/- 
551730 6/- 

5517441 6/- 
58401 9/- 
5T4 7/- 
5040 4/6 
5V40 8/- 
5x40 8/6 
5Y3G 4/- 
5Y3GT 5/- 
5Y3WGTB" 

8/- 
5246 6/6 
6AB7 4l- 
6Á07 2/- 
6AG5 2/6 
6A07 6/- 
65116 10 /- 
65.35 8/6 
6AJ7 8/- 
OAKS 8/- 
6ÁK6 6/- 
6ÁK7 6/- 
6AL5 8/- 
6AI.5W 7/- 
55315 2/6 
65566 4/- 
6ÁQ5 7/- 
6AQSW 9/- 
6506 4/- 
6586W 9/- 
65870 22/6 
6ÁT6 8/6 
65116 7/- 
6A14 8/- 
6B4G 8/- 
687 6- 
6880 2/6 
61356 4/- 
61386 4/8 
ß8J7 7/- 
6BR7 8/- 
6BW6 9/- 
604 2/- 
6056 2/6 
60502 6/- 
606 4/- 
6066 8/- 
6086 8/- 
60118 1/6 
0021 80/- 
6D6 ß/- 
6E5 ß/- 
6F50 6/3 
6F5GT 6/9 
616G 4/- 
6F7 ß/- 
6F80 6/8 
ßF12 4/6 
6F13 5/- 
6832 4/- 
6833 8/- 
60,60 2/6 

6116M 1/6 

684 
6J4WA 
635 
6150 
6.16 
6,16W 
6370 
6K6GT 
6K7G 
6K7GT 
6K8G 
6K86T 
6K8M 
6K25 
ELIO 
61.6 
61,60 
68665 
6870 4/- 
61,34 4/6 
61,020 5/9 
687 6/- 
6870 5/9 

6R 
6Q70 

7 5/6 
6857 7/- 
69A70T 6/6 
6811707 4/- 
6007 7/- 
69C7GT 5/- 
6807 5/- 
682'60Y 6/6 
68117 3/- 

9/- 
10/- 
8/6 

5/6 

5/6 

4/9 

8/3 
8/6 

12/- 

9/- 

7/6 

6887 9/- 
68J7GT 5/6 
68370 6/6 
6887 4/6 
68L7GT 5/6 
6887 8/8 
68Q7 6/- 
6887 2/- 
0040T 9/6 
6160 5/- 
ß166T 5/6 
616M 8/- 
614 8/6 
6856 ó/- 
6150T 5/8 
6Y80 6/- 
6 -3082 10 /- 
ßZ4 ó/- 
7B7 7/6 
705 10 /- 
706 7/- 
717 8/- 
7117 7/3 
7Q7 7/- 
717 5/- 
7Z4 4/8 
802 2/6 
9172 ß/- 96 
11E3 87/6 

Bay Tubes and Special Valves. AU U.K. ordere below 61, 
C.O.D. 2/6 extra. Overseas Postage extra at cost 
CARBON INSET MICROPHONE 
G.P.O. type 216. P. & P I!6. 
WELL PROVEN RELIABLE COM- 
MUNICATION RECEIVER P.C.R.2 
(Made by Pye). 120 kc /s -350 kcis. 
525 kc /s -1600 kc /s. 6 Mc /s -22 Mc /s. 
Overall sensitivity 1 -2 uV. S /Noise ratio 
10 dB at 6 uV. Circuit incorporates an 
RF stage, two I.F. stages, tone control. 
A.V.C. antenna trimmer, 6V6 output. 
Set in fully working condition together 
with headphones and speaker plug. 
£7.12.6. Carriage 151 -. 
Ditto but with built in power supply for 
210/250 v. A.C. £9.19.6. Carriage 151 -. 

SIGNAL GENERATOR MARCONI 
TF 995A -1. Range 1.5 -220 mc/s in 
5 bands. Output voltage variable in I dB 
steps from I uV to 100 mV. Carrier may 
be unmodulated, frequency modulated, 
amplitude modulated, or simultaneously 
frequency and amplitude modulated. 
Frequency deviation is variable from 
25 -600 kc /s for FM and modulation 
(internal or external)up to 50 x for A.M. 
Crystal calibrator for checking frequen- 
cies incorporated. Incremental frequency 
control. Fully checked and guaranteed. 
Price £88.15.0. Carriage in U.K. 301 , 

P. C. RADIO LTD 
170 601,011ÁW8 ROAD, W.12 

Shepherd's Bush 4946 
Open 9-5.30 p.m. Thursday 9-1 p.m. 

12A6 2/6 
125.117 6/- 
125.118 11/- 
12517 4/- 
12507 5/- 
125R7 6/- 
12AY7 10/- 
12B56 5/6 
12BE6 7/- 
12BH7 7/- 
1208 8/- 
12116 2/- 
12J5GT 2/6 
12J7GT 6/6 
12K7GT 2/- 
1288M 10/- 
12Q7GT 3/3 
12857 7/- 
1.2807 4/- 
12807 2/- 
1.20117 ß/- 
128J7 5/- 
126K7GT3/- 
128NTGT. 

13887 5/- 
12Y4 2/- 
14L7 71- 
1502 8/- 
19112 15/- 
1963 10/- 
1906 9/- 
1907 6/- 
19111 8/- 
19M1 
2014 18/- 
21BR 9/- 
25LBGT 5/8 
25Y5 8/- 
25840 8/8 
25Z5 7/8 
2.5Z6GT 8/6 
28D7 8/- 
30 5/. 
30015 8/6 
30F5 8/6 
30FL1 10/6 
30P19 18/- 
30PL1 8/- 
35L6GT 7/- 
35T 17/6 
ß5W4 51- 

357,4GT 6/- 
35Z5GT 6/- 
37 4/- 
38 4/- 
41MP 4/- 
445/1608 

30/- 
2158G 6/- 
50L6GT 0/- 
535 7/6 

57 8/- 
58 8/- 
59 8/- 
75 5/6 
78 6/- 
77 6/6 
78 5/- 
80 5/6 
81 9/- 
82 8/- 

86AI é¡- 
9001 8/. 
210VPT 

7-pin 2/6 
22015 7/- 
220TH 4/- 
225DÚ 9/- 
3075 5/6 
3130 25/- 
3601 8/- 
3.575 70/- 
3685 5/- 
3935 151- 
4465 ß/- 
703A 80 /- 
7055 10 /- 
71511 60 /- 
7175 ß/- 
724A 15/- 

803 22/6 
805 80 /- 
807BR 7/- 
8075M 7/6 

811 17/8 
813 63/- 
815 85 /- 
8295 80/- 
829B 60/- 
830B 4/- 
8325 45/- 
832 15/- 
837 9/- 
843 5/- 
860 10 /- 
8665 14/- 

954 14/6 
955 2/6 
956 2/- 
957 5/- 
9585 4/- 
1612 5/- 
1618 8/- 
1619 5/- 
1622 12/- 
1625 8/- 
1626 8/- 
1629 4/6 
0051 6/- 
40430 18/e- 

4063 
43130 
5704 
5726 
6064 
6065 
6080 
7193 
7475 
80135 
8020 
9001 
9002 
9003 
9004 
9006 

8/- 
80/- 

6j- 
71- 
8/- 

1/9 
2/- 

8- 
4/6 

2/6 
2/6 

C.R. Tubes 
CV1596 

(091) 05/- 
E4504/Bi16 

10897 28/- 
VCR138 80/- 
VCR138A 

40/- 
VCR139A 

85 /- 
VCR517B 

40 /- 
V0ß5170 

40/- 
3817 45/- 
5011 20/- 
SEPIA 12/- 
Photo Tubes 
CMOS 5/- 
0916 12/6 
9315 55/- 
60970 350 /- 
Special 
Valves 
ACTO 28 
ACTS, 812 
ESU77 410 
K301 64 
KRN2A 

83.10.0 
1B24 25/- 
2122 12.10.0 
2Jß4 £3 
4175 S0 /- 
33/92/E 

237.10.0 
714AY £4 
7235/B 50 /- 
7255 30/- 
7265 19/- 
Translator. 
0044 6/- 
0045 7/- 
OC72 6/- 
0081 7/- 

.0082 10f. 
P. 5. P. 1/-: over El, 2/-: over t3 P. A P. tree 

CONNECTORS FOR TCS 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New 111.17.6 each. 
P. & P. 216. 
EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 100052, 10051 
to 200,0000. With test leads, leather 
carrying case. Tested 04.19.6. P. & P. 316. 
32/44ft. AERIALS each consisting of ten 
3ft. 7in. dia. tubular screw -in sections. 
14ft. (7 section) whip aerial with adaptor 
to fit the 7in. rod, insulated base, stay 
place and stay assemblies, pegs, reamer, 
hammer etc. Absolutely brand new and 
complete, ready to erect, in canvas bag. 
02.19.6. P. & P. 1016. 
AR88D RECEIVERS. Fully recondi- 
tioned. £55; rebuilt models. £85; brand 
new, C95. Carriage paid U.K. 
CHR HIGH RESISTANCE HEAD- 
PHONES. New, 16( -. P & P. I/O. 

PANEL METERS (round) 
0 -50 microamps 2 }" D.0 ** 
0 -100 microamps 2" D.C. ** 
0 -200 microamps 2" D.C. 
0 -500 microamps 2' D.C. 
0-1 mA* 2' D.C. 
0-1 mA 3' D.C. 
0-I mA 3" D.C. ** 
0-5 mA 3' D.0 
150 -0 -1,500 mA 3" D.C. 
0 -15 v. 2" A.G. 
0 -50 v. 2 *" D.C. 
0 -150 v. 21" A.C. 
0 -500 v. (shunt) 2 #" D.C. 
0 -10 kV 2 1" D.C. 
"Weston", as 

as "S" meter. 

401- 
35,7 

3216 
301- 
1916 
35,- 
35,7 
451- 
29 (- 
1716 
28'- 
241 - 
201- 
63,- 

usually used in H.R.O- 
**Projection type. 

e 
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L. K. ELECTRONICS 
The Cheapest -e The Best 

The Quickest Service 

Famous Autochanger or Single Player Units supplied 
wirh brand new, two -tone, de -luxe portable cabinets, 17 x 15 x 
8f in. Strong carrying handle, gilt finish clips and hinges are used 
by famous make for 22 gn. model. Ready cut out motor board. 
14 x 13ín. Front baffle 7 x 4in. High flux loudspeaker and 3 watt 
amplifier. Amplifier ready built on metal chassis with output 
transformer, volume and tone controls. All items fit together 
perfectly. Assembly in 30 minutes. Only 5 wires to join. 12 

months' written guarantee. Available separately or package 
deals as below. 
Our NEW MK II Superb Kits are now being dispatched. 
L K PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 
B.S.R. U.A. 14, T.C. 8 Mono 110.17.6 P P. Sf6 
Garrard Autoslim, Mono El 1.7.6 P.P 516 

Single Player Kits as above 
Garrard S.R.P. 10, Mono LI0.12.6 P.P. 5f6 
E.M.I. Autostop, Mono 110.17.6. P.P. 516 

Individual Prices for those who wish to purchase separately. 
Record Player Cabinet with Cut -out Board 12.15.0 P.P. 3f6 
Amplifier with 7 x 4in. speaker 13.10.0 P.P. 216 

SCOOP! B.S.R. U.A. 25 Autochangers. T.C. 8 Mono P.U. 
Brand new and boxed. Wired for stereo. Note OUR price 
£5.7.6. P.P. 51-. The very, very latest model. 

SCOOP! B.S.R. U.A. 14 Autochangers. T.C. 8 Mono P.U. 
Brand new and boxed. Wired for stereo. Note OUR price 
£5.7.6. P.P. 51 -. Latest model. 

SCOOP! G d Autoslim. Mono P.U. Brand new and 
boxed. Wired for stereo. Latest model. Note OUR price 
£6.0.0 only. P.P. 5/ -. 

SCOOP! G d A.T.S. Wired for stereo, inclusive of 
head and mono cartridge (A.T.5 is an auto transcriptor). The 
finest changer of them all. OUR price, brand new and boxed, 
17.10.0 only. P.P. 5f-. 

AUTOCHANGERS 
Single Players 
E.M.I. Autostop, Mono 15.7.6 P.P. 416 

Garrard S.R.P. 10. Mono ¿5.5.0 P.P. 40'6 

E.M.I. Separate Pick -up ¿3.0.0 P.P. 316 

Transcription Units Stereo Head Mono 
G d 4 H.F. Stereo 114.10.0 P.P 5/- 
Philips A.G. 10/16. Stereo 112.0.0 P.P. 5f- 
Garrard A.T.6, Stereo 19.19.6 P.R. ' 51- 

Garrard 301 116.10.0 P.P. 51- . SCOOP! Record Player Cabinets. Two -tone, de -luxe 
finish with cut -out board. These are brand new and product of 
very famous national manufacturer. OUR price ¿2.15.0 only. 
P.P. 316. 

SCOOP! 3 -watt Gramophone Amplifier. Complete with 
Sin. Speaker, 491. P.P. 51.. 
The amplifier is complete, on a fabric -covered baffle board. 
Output transformer included. Tone and volume controls and 
on /off switch. Ready to switch on and play. Terrific volume. Site 
124 x 6 x 3 }in. back to front. For 200 -250v. A.C. Output 3 watts. 

SCOOP! Diodes -over 1.000,000 in stock -ideal substitute 
O.A.81 vision detector. 
Note OUR price E1.0.0 per 500. P.P. 21- (In 500 lots only). 

SCOOP! Transistor Tape Recorder. The best obtainable 
by very famous manufacturer. Brand new, boxed, guaranteed. 
Reduced from 12 gns. OUR price 17.10.0. P P. 316. Complete 
with microphone, tape, batteries and operational booklet. 
Features push -pull amplifier, two motors, single switch operation, 
pause, speed, wind, rewind, record, play back. Can be used in 
any position, indoor or outdoor 

SCOOP! Hi- Fidelity Speakers 15 -watt. Very famous 
national manufacturer -we cannot mention name. 45- 13,000 
c.p.s., 3 or 15 ohm voice coils, response 45- 13,000 c.o.s. Magnet 
15,000 lines. In carton- unopened and unused. OUR price 
14.4.0 only. 

SCOOP! A Stereophonic Amplifier with the following 
features. A twin gauged tone control in a special negative feed- 
back circuit, giving a wide range of tone correction. A balance 
control enabling the amplifiers to be equalized in output to 
compensate for pick -up, lead, speakers, recording differences. 
A speaker switch, MI single amplifier. 112 dual amplifiers for 
increased Monaural output. 53, two speakers at ï watts per 
channe Twin gauged volume controls and all four controls 
placed equidistant along the front of the chassis. Designed, made 
and guaranteed by Britcamer Ltd. Brand new and at a fraction 
of original cost. OUR price 17.10.0 only. 

SCOOP! Monaural 15 watt Amplifiers. A limited number 
only. A.C. only. Dual inputs. To clear at half price. Brand new 
and boxed. Guaranteed. While stocks last, ¿13.0.0 only 

SCOOP! 1964 Radiogram Chassis. Stereo 3 -wave bands, 
long, medium, short. 5 watts per channel. 6 valves. Latest 
Mullard A.C. 200 /250v. Ferrite aerial. Glass dial. Horizontal 
wording. Size 13 x 4in. Aligned and calibrated. Concentric 
controls. Isolated chassis. Size 134 x gin. high a Sin. deep. 
Product of famous national manufacturer. Brand new and boxed. 
Maker's guarantee. 
OUR price 113.10.0. List price £19.8.0. P.P. 516. Our Chassis 
List quotes prices -the keenest in the Trade. We are Main 
Agents for the complete range of Britcamer Chassis and Ampli- 
fiers. "Bnttamer" -makers of Radiogram Chassis to the Top 
Names in Radio. 

SCOOP! For 125.0.0 only. A fabulous offer. Garrard A.T.5 
Transcriptor plus 2 12ín. 15 watt Hi- Fidelity speakers, plus the 
very latest Continental push -button chassis by Britcamer. Stereo 
3 -wave band, 6 valves, 5 watts per channel. The finest chassis of 
its type in the world. You will be amazed at performance and 
quality. We unhesitatingly recommend this chassis. 

SCOOP! Limited number only. Miniature Superhet 
4 -valve Portable Radios. Ferrite rod aerial. Hide heather case. 

Complete with valves. speaker and circuit. To clear OUR price 
50f- only. Cannot be repeated. 
Speakers ex Equipment. 5in. 51 -, lin. x 4in. 6f -, 6in 616, Bin. 7f- 
P.P. 116 each. 

SCOOP! Microphones. Complete Lead Coax, Plug, 
Brand New. OUR price 5f- only. P.P. 116. 

TRANSISTOR SECTION 
SCOOP! A first -class 2 wave -band 3 transistor superhet 

chassis by world famous manufacturer. Fully built, aligned, 
tested, guaranteed. Full coverage long and medium waves. Note 
OUR price E5.4.0 only. Suitable speaker 1016. A few cabinets 
can be supplied at 2216 each. OUR price for the package deal 
/6.10.0 only. Ideal for Caroline. 

SCOOP! A Limited Number Only. Tape Decks by B.S.R. 
Latest model. A.C. /200/240v. Brand new and boxed. 
OUR price ¿6.10.0 only. P.P. 416. 

SCOOP! Tape Recorder Amplifiers. Suitable for B.S.R. 
or Collaro Decks Price: 16.10.0 for B.S.R. Deck; 16.12.0 for 
Collaro Deck. P.P. 61- 
Mk. Ill. Fully built, high gain, low noise, printed circuit. The 
amplifier is supplied complete with the switch wafer fully wired 
for B.S.R. deck. For Collaro deck, a completely wired separate 
switch with spindle is supplied. Magic Eye. 
S.A.E. enquiries please. - Our Complete List* If- only - 
credited against your order. 

IF NOT ADVERTISED IT IS STILL IN STOCK 

L.K. ELECTRONICS (Victoria) LTD. 
17 GILLINGHAM' ROW, WILTON ROAD, LONDON, S.W.1. 
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=Lewis = 

have the 
Cabinet 

= IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL - 
for you 

E We can supply any cabinet E_ 

E to your own specification g. 
E These are only two examples of 
E -THE LARGEST RANGE 

OF CABINETS IN THE 
COUNTRY E 
Equipment is also our 

E speciality. 

The Lowboy 
Price 27 gns. 

?IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL 

gizmo radio 
E 100(PI24) Chase Side, Southgate E 

London, N.I4. Pal 3733/9666 

FREE CATALOGUE 

E Address 

E Send today for the new 
E Lewis Catalogue 
E Designed to assist your choice of 

cabinet. 
E Sent absolutely free. The new Lewis = Radio Cabinet Catalogue -the most E comprehensive ever prepared. Choose E from 49 different Models. 
E Please send your new free 24 page 
= colour cabinet catalogue. 

Name 

BLOCK CAPITALS PLEASE 

Avauump1111111ItwwItiRwwWIDIIIIIIillrs 

A 

PRACTICAL WIRELESS 

FAMOUS FOR THIRTY YEARS for 
SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

A.A.C. were the original suppliers of Short - 
Wave Receiver Kits for the amateur con- 
structor. Over 10.000 satisfied customers- 
including Technical College& Hospitals, 
Public Schools, R.A.F., Army, Hams, etc. 

IMPROVED 1984 RANGE 

1 -Valve model "CX ", complete kit, Pries 84/8 
Customers say: 'Definitely the best ens- 
valve S.W. kit available at any price.' This 
kit contains all genuine Short-Wave com- 
ponents, a drilled chassis, accessories and full 
instructiom. Ready to assemble and, of 
course, as all our products, fully guaranteed. 
FULL RANGE of other kits still available 
including the famous model 'K', price 77/ -. 
Before ordering call and inspect a demon- 
stration receiver or send for a descriptive 
catalogue and order form to:- 

"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. T.H.), 44 Old Bond St., London W.1 

NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1R5, 1S5, 1T4, 3S4, 3V4, DAF91, DF91, DK91, 
DL92, DL94, SET OF 4, 14/ -. 
DAF96, DF96, DK96, DL96, SET OF 4, 22/ -. 
0A2 3/9 DL33 8/9 PCL83 7/9 
1D5 4/9 DL35 6/8 PCL84 7/- 
1R5 413 DL92 4/3 PL36 7/9 
1S5 3/3 DL94 5/- PL81 6/6 
1T4 2/3 DL96 5/8 PL82 5/- 
3S4 4/3 EBC41 8/3 PL83 á/- 
3V4 5/- EBF80 5/6 PL84 5/- 
5Y3GT 5/- ECC40 8/9 PY32 8/8 
5Z4G 6/9 ECC81 3/- PY33 8/8 
6K7G 1/3 ECC82 4/- PY80 4/9 
6K8G 3/9 ECC83 4/8 PY81 5/- 
6Q7G 4/3 ECC84 6/3 PY82 4/11 
0U7G 8/8 ECC85 6/- PY63 5/8 
6V6G 3/8 ECF80 5/9 U25 8/- 
6X5GT 8/3 ECF82 5/9 U26 7/9 
12K7GT 3/3 ECH42 7/3 U191 8/3 
12K8GT 8/6 ECH81 5/3 U801 15/- 
12Q7GT 3/3 ECL80 5/9 UABC80 5/- 
20P4 13/3 ECL82 6/3 UAF42 8/9 
251,60 4/9 EF41 5/9 UBC41 6/- 
30PL1 7/9 EF80 3/9 UBF80 5/8 
35L6GT 61- EF85 4/8 UCC84 7/11 
35Z4GT 4/6 EF86 5/9 UCC85 ß1- 
05A2 5/9 EF89 4/3 UCF80 3/3 
CL33 8/8 EL41 7,- UCH42 8/9 
DAC32 7/9 EL84 4/6 UCH81 5/9 
DAF91 3/3 EY51 5/8 UCL82 713 
DAF96 5/8 EY06 51- UCL83 7/9 
DF33 7/8 EZ40 5/- UF41 6/3 
DF91 2/3 EZ80 3/9 UF89 5/9 
DF96 5/6 EZ81 3/9 UL41 6/8 
DH77 3/8 PCC84 5/3 UL84 5/9 
DK32 7/8 PCC89 8/8 URIC 5/- 
DK91 4/3 PCF80 8/9 ÚY21 7/3 
DK92 6/9 PCF82 6/- UY41 3/11 
DK96 8/- PCL82 6/3 UY85 4/9 
Postage 6d. per valve extra. Any Parcel 
Insured against Damage in Transit 6d. extra. 

Any C.O.D. Parcel 4/3 extra. 
Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON 
LONDON, NI6 

December, 1964 

41RAND 

NEW 

A.C. MAINS 

3 VALVE 

SUPERHET 
RADIO 

RECEIVERS 

Housed in beautifully styled cabinets offering 
terrific performance and very high quality 
reproduction. Built -In ferrite rod aerial for 
reception of all your favourite programmes. Fully 
guarani eed. MODEL 55 (as illus.) Lovers Medium 
Long and Short Waves. Size Olin. w. z 31ín. d. z 
41in. h. PRICE ONLY £7.17.0. P. & P. 5/6. 
ALSO FEW ONLY similar spec. to above but 
M. wave only. £4.14.8. P. & P. 5/6. 

SPECIAL OFFER 
HIGH GRADE 2 -STAGE GRAM AMPLIFIERS 

Made by very well-known manufacturer 
Using a double -wound mains transformer (fully 
isolated chassis) with tapped primary, fun wave 
contact cooled rectifier, and Mullard ECLO2 
triode -pentode valve. 3 watt output. Separate 
tone and volume controls. Overall size Olin. wide 
z 31n. deep s 41ín. high. Each amplifier Brand 
New and tested and supplied complete with 
valve, 3 ohm output transformer and knobs. 
PRICE 49/6 P. A P. 4/-. 
(Ideal as an add -on self -contained Audio 
unit for our MCI or MK2 FM Tuner). 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

2 3In., 12/8; 5in., 12/8; Olin., 15/ -; 81n., 81 / ": 
loin., 25 / -; 12in., 27 /8; (12in. 15 ohm 30/ -). 
10in. z Sin. .. 28/- 

Latest type E.M.1. 130 z 81n. with high dut 
ceramic magnet, 11,000 gauss. Aluminium centre 
cone. 10 watts, 60 cis to 10 Eels., 42/ -. 
P. & P. up to Mn. 1/6; over bin. 2/6 per speaker. 

SPECIAL OFFER ! ! 

BRAND NEW HEAVY DUTY 12in. SPEAKERS 
Response 45 5/5 -13 Ke /s. 11ín. voice coil. Avail- 
able in 3 or 15 ohm. Guaranteed full 15 watts 
British rating. Heavy cast aluminium frame. 
These are current production by world famous 
maker and as they are offered well below list price 
we are not permitted to disclose the name. 
LIMITED NUMBER ONLY. UNREPEAT- 
ABLE AT 89/6, P. & P. 51 -. 

SPEAKER AND CABINET FABRIC 
Oatmeal or Red and Gold Vynair for speaker 
and cabinet covering. All 52in. wide and usually 
sold at 351- yard. 
OUR PRICE 13/6 Per yard length. 

Plus P. & P. 1/9 (51inimum order 1 yard). Send 
S.A.E. for samples. 

BARGAIN OFFER CORNER 
ROLA CELESTION, Appms, gin. x bin. 3 ohm 
Middle register speaker, 10/6. P. & P. 2/6. 

MAINS TRANSFORMER 
Drop tarn' type. Tapped primary 110v., 200v.. 
220v., 240v., 3.20- 0.320v. at 80mA and 6.3v. 
at 3 amps. Generous core. Stack size 31 z 2} z 
llin. Weight 4 lbs. ONLY 15/ -. P. & P. 3/6. 
AC08 CRYSTAL MIRES. High imp. For desk 
or hand use. High sensitivity, 18/8. P. & P. 1 /6. 
TSL CRYSTAL STICK MIKE. Listed at 45h. 
Our price 18/8. P. & P. I /6. 
T.C.C.SUPPRESSOR CONDENSERS, 250v. A.O. 
005 + .005 x I. In tubular can 1 }in. long z 

tin. dia. 2 for 3 / -, Post free. 
TRANSISTOR DRIVER and 0/P TRANSFOR- 
MERS. (Tapped :i ohms and 15 ohms output). 
plus 4 suitable Transistors giving approx. 1 watt. 
output, 25/-. P.. & P. 2/8 
CONDENSERS. 5,000 mFd. 12 v. wkg. Bin 
3 x lin. dia. 2/- each. P. & P. ed. each. 
T.V. or AMPLIFIER. EDGE CONTROL PANELS 
Tao 500k Lin. pots: one 500k Log; one D/P mama 
switch. Brand New 3/8 per panel. P. & P. 
8-PUSH BUTTON SWITCH UNIT. 4 single pole 
changeover on each push- button. Appro 
3 x 11 s lin. An absolute Bargain at 4/8 each 
P. & P. I/- each. 
MATCHED PAIR OF 2y WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
Stack size 11 x 11 x fin. Output trans. tapped for 
3 ohm and 15 ohm output. 10/- pair, plus 2/- 
P. & P. Worth double. 
MARCONI QUARTZ CRYSTALS TYPES ZHB 
Glass encapsulated, 2 wire lead out. Size ltin. high 
x lin. dia. Following frequencies (Reis only 
available.) 
13583, 13646, 13708, 13771, 13833, 13896 
13988, 14021, 14083, 14146, 14208, 14271 
14333, 14396, 14459. 
6/- each. P. & P. 1/- per crystal. 3 or more, Post 
Frca. 

Harverson Surplus Co. Ltd. 0 
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3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for HI -PI 
reproduction of 
records A.O. Mains 
operation. Ready 
built on plated 
heavy gauge metal 
chariots, sire 741e. 
wx 4in. d x 4110. h. 
lncorporateeECC83. 
EL84, EZ80 valves, 
heavy duty double - 

wound mains transformer and output transformer 
matched for 3 ohm speaker. separate Bass, 
Treble and volume controls. Negative feedback 
One. Output 41 watts. Front panel can be 
detached and leads extended for remote mounting 
of controls. 
The HA34 has been specially designed for us and 
our quantity order enables us to offer them 
complete with knobs, vulve. A. Gao P. & P.1' 
etc., wired and tested for only áM / 5/- 

TAPE DECKS 
COLLARD STUDIO DECK. 3 motors, 3 speeds, 
push button control. Up to 710. spools. 810.10.0. 
P. & P. 5 /6. 
BAR. MONARDECK. Single speed, attn. per 
NC, simple control uses 5hie. spools. 58.15.0 plus 
6/8 core. and ins. (Tapes extra on both). 

STEREO AMPLIFIERS 
Incorporating 2 ECL82s and 1 EZ80 heavy duty 
double -wound mains transformer. Output 4 watts 
per channel. Full tone and volume control*. 
Absolutely complete. 

BARGAIN PRICE 
£4.19.6 P. P 51- 

6 TRANSISTOR AND DIODE 
SUPERHET 

A first -class 2 wavebands trindstor superhet 
Printed circuit panel (size 89 x 2110.1. 3 pre- 

aligned I.F. transformers. High-grain Ferrite rod 
aerial. All Flat -grade transistors. Car aerial 
winding. push -pull output. All parts supplied 
with simple Instroctlone. All parts sold ssparatey. 
Bet of parts if putchased at one time. 

ONLY £4.5.0 P. e P. 
2/6. 

Circuit diagram 1/6 (free with set of parts). 

35 OHM SPEAKERS 
Syllable for we relis abort. tin. O.codmane. Ideal 
replacement for most pocket portables, 8/8, 3510., 
12/6; 5in., 17/8; 7 X 410., 21/ -. 
P. 1 P. 1/6 per speaker. 

Portable CABINET 
Mae approx. 9l x 81 x 3110. Suitable for above 
using 3 }In. speaker, 26/ -. P. A P. 2/.. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 I.P. transformers, one oscillate, coil, one driver 
transformer and wound Ferrite aerial (med., long 
and car aerial coupling). 32/6 complete, post 1 / -. 
6 translator printed circuit board to match, 9/6 
Post Od. Circuit diagram 1/6 extra. 

SPECIAL 
TRANSISTOR BARGAINS 

ALL BRAND NEW 
GET 15 (Matched Pair) 18/- 

0071 5 / -; OC76 6 / -; AF117 7/6; Set of Mollard 
6 transistors, 0044, 2 -0045. Ot:e1D matched 
pair. OC81. 26/- 

EDISWAN MAZDA 
PXA101 6/6; XA103 8 /8. 
R.F.I Pack: I- PXAIO2 Mixer: 2- PXA101 
I.F. Amp.; (Equiv. 0C44 and 01.45) 10/8 
R.F. 2 Pack; 2- PXA101 I.F.; PX A102 Oso.; 
1- PXA102 Mixer 1218 
L.F.6 Pack: Consisting of PXB113 Driver. 
Matched pair PXC171, mounted complete with 
heateinks (Equiv. 0081D and 0081) 12 /6 
ALL TRANSISTORS POST FREE. 

QUALITY RECORD PLAYER AMPLIFIER 
A top -quality record player amplifier. Sloe 
71n. w. z 2 }10. d. z Olin. h. This amplifier (which Is 
used In a SP gu, record player) employs heavy duty 
double wound mains transformer, ECC83, ELM, 
EZ80 valves. Separate base, treble and volume 
controls. Complete with output transformer 
matched for 3 ohm speaker. Ready built and tested 

PRICE 6916 P. & P. 316 
ALSO AVAILABLE. Mounted on board with 
output transformer and bin. speaker, ready to 
lit into cabinet below. PRICE 89/8. P. & P. 4/6. 

QUALITY PORTABLE R /PLAYER CABINET 
Uncut motor board. Will take above amplifier and 
B.B.R. or OARRARD Autochanger or single 
Record Player Unit. Slac 18 z 14 x 81in. 

PRICE E3.9.6 Carr. 51., 

EMBASSY PORTABLE RECORD PLAYER 
CABINET. WIII accommodate amplifier, up to 
7 x 41m speaker and B.S.R. or GARRARD auto- 
changer or single player unit. Attractive realm 
covered (Msh. Overall aise 17 x 16 x Olin. 
Supplied with uncut motor board. PRICE 6918. 
Carr. 5 / -. 

4 -SPEED PLAYER UNIT BARGAINS 
All Brand New in Makers' Original Packing 

SINGLE PLAYERS 
B.B.R. TU /12 83.10.0 Carr. 3/6 
B.B.R. GU7 with unit mounted vlck- arm 

54.185. 
up 
Carr. 

AUTO CHANGERS 
B.S.R. Vela, 16.18.0; A.B.R. UA16, 18.19.6 
Latest B.B.B. äA25 Super Slim 88.2.8 
Standard Garrard Autosllm 68,10.0 
Garrard ATO Mono 810.10.0 

Carr. 5/- on each 

NEW CARTRIDGE BARGAINS! 
B.S.R. TOSS. High output compatible Stereo 
Cartridge. Brand new. Complete with Stereo/ 
LP/78 sapphire etylll and universal mounting 
bracket. Oe)ginal price 44/11. OUR PRICE 
25/8, P. & P. 1/-. 
ROSETTE STEREO 105 CARTRIDGE. Stereo/ 
LP /78. Complete with two sapphire. Original 
list price 87/9. OUR PRICE 24 /-. P. A P. 1 /.. 
COLLARD HI -FI STEREO T/O CARTRIDGE. 
Type "C ". Complete with universal bracket and 
styli) for Stereo, LP, and 78. Original list price 
69(8. OUR PRICE 26/ , P. 1 P. I -. 

E.M.I. 4 -speed Player and P.U. 
FURTHER HUGE 
PURCHASE enables us 
to offer these at 

67/6 P. P. 
Heavy 811n. metal 
turntable. Low flutter 
performance 200/250 
v. shaded motor with 
tap at 45v. for 
amplifier valve fila- 
ment If require,!. 
Turnover LP /78 head. 

10/14 WATT HI -FI AMPLIFIER 
A stylishly 
finished 
monaural 
amplifier 
with an 
output of 
14 watts 
from 2 
EL84s In 
push -pull 
Super rep- 
roduction of 
both muele 
and speech 
with negli 
galle hum. 
Separate inputs for mike and gram. allow records 
and announcements to follow each other. Fully 
shrouded section wound output transformer to 
match 8.150 speaker and Independent volume 
controls and separate bar and treble controls are 
provided giving good lift and cut. Valve One -up 
2 EL84s, ECC83, EF86 and EZ80 rectifier. Simple 
Instruction booklet 1 /6. (Free with kit). 
All parts sold separately. ONL Y,6 e' 8a6P. a6 /d 
Also available ready built and tested complete with 
standard Input jack sockets. 18.16.ß P. A P. 6/8. 

Carrying Case for above 2818 P. & P. 4/- 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 

Type TAI 

THE NEW HARVERSON KIT FOR THE HOME 
CONSTRUCTOR 
A really excellent 
all purpose A.C. 
mains 200/240v. 
AMPLIFIER KIT 
TYPE HSL 'FOUR' 
S VALVE, 4 WATT 
USING E0083, 
EL84, EZ80 
VALVES 
Special Ieatoree in- 
clude: 

Heavy d -ty double -wound mains transformer 
with electrostatic screen. Separate Bass, Treble 
and Volume controls, giving fully variable boost 
and cut with minimum insertion loan. Heavy 
negative feedback loop over 2 stage. 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 
mounting of controls or direct on chassis. All 
this builds onto a chassis size only 7110. wide x 41n. 
deep. Overall height 4110. All components and 
valves are brand new. Very clear and concise 
Instructions enable even the inexperienced ama- 
teur to construct with 100"ó succor. Supplied 
complete with valves, output transformer (3 ohms 
only), screened lead. wire, nuts, bolts, etc 
(No extra. to buy) 796 s, solder 

HaB 
PRICE 
Comprehensive circuit dagram, practical layout 
and parts list 2/6. (Free with Kit). 

OIIE 
LEFT 
SAND 
PAGE 
POR 
MORE 

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 Stafjon (Please write dearly) 
PLEASE NOTE: P. P. CHARGES QUOTED APPLY TO U.K. ONLY. P. t P. ON 0VlSM 
ORDERS CHARGED EXTRA. 
REND STAMPED ADDRESSED ENVELOPS terra ALL. strourAI.0 

Peak output in excess of 15 watts. All standard 
British components. Built on printed circuit 
panel size 6 u 3in. Generous aloe Driver and Output 
Transformera. Output transformer tapped for 3 
ohm and 15 ohm speakers. Traneatore (GET 114) 
or 81 Mollard OC81D and matched pair of 0081 o /p) 

9 volt operation. Everything supplied, win 
battery slips, solder, eta. Comprehensive, ery te 
follow Instructions and circuit diagram 1/6 (Free with 
Kit). All parts sold separately. 
SPECIAL PRICE 45'- P. & P. 276 
Also ready built and tested, ía/0. P. A P. 210. 
A poli of Tdl's are ideal for alees.. 

HARVERSON'S F.M. TUNER Mk. 1 

F.M. tuning 
head by 
famous 
maker. 

Guar- 
anteed 
non -drift 

Per. 
meablllty 
toning. 

Fre- 
quency coverage 
88-100 Mc /s. 

0.481-balanced diode output. 'E wo LV. doges 
and discriminator. Attractive maroon and gold 
dial (7 z 31n. glass). Self powered, naiad a 
quality mains transformer and valve re fier. 

Valves used ECC83, two EFRI's and E7.8O 
(rectifier). Fully drilled chases. Size of nom. 
Meted tuner 8 x 8 x 5510. All pasts sold separately. 
Set of parte If purchased at ode time 86.19. 
plus 8/6 P. P. and tua. Circuit diagram and 
tructlons 1/8 poet free. Mark II Vanden as 
bot complete with magie era-twat pant 
brackets, 58.12.6. P. 1 P. 8/8. 
Mark III Version as Mark I but with sated 
(ECL82) and tone control. 57.7.0. P. A P. 8/8 
Handsome Metal Cabinets. Choice of Grey. Black 
or Green. To fit Mark I, 26/.. P. / P. 2(0. Is rit 
Mark IT. 17/8. P. & P. 2/6. 

SPECIAL PURCHASE! TURRET TUNERS 
By famous maker. Brand new and unused. 
with PCC84 and PCPSO valves, 3-38 Mein 
Biscuits for Channels 1 to 6 and 8 to 9. 
diagram supplied. ONLY 116/ - seth. P. P. 2/64 

BRAND NEW DYLDON F.M. SIR MBA' 
Permeability toned. 88.100 Me/a Printed tlmdt. 
A completely screened milt ready foreftreetMeenting 
In chassis. 10.7 Mc /s. I.F. 0/P. Suppled complete 
with BC085 valve and full dredt diagram. Aerial 
Input circuit imitable for saber 75 ohm u nbalaneett 
or 300 ohm balanced. 8'ize only Sin, w. x 291 d. z 
111x. b. (2lin. high with valve). Limited number 
only at Pf /6. P. & P. 1/6. 
Also available 10.7 Mc's. I-F. teepa and ems. tarn. 
11/8 pal. P. 1 P. 10, . 

GORLER F.M. TUNER MEAb 
6100 lg.h. 10.7 h- LP. 1rd-vp 19 gò P. 
alma vales. 11/6 extra). 

e 
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The 

GROUP- MASTER 30 WATT 
GUITAR AMPLIFIER 

PRACTICAL WIRELESS December, 1964 

SONA 
A VERSATILE UNIT FOR INSTRUMENTALISTS AND 
VOCAL GROUPS 

being suitable for clubs and public address 
Ideal for base, lead or rhythm gultar, and all other mimics' Inetrumenta. 

* The two 12 inch 25 watt heavy duty loudspeakers are specially designed 
for this type of amplifier, and give outstanding reproduction. 

* Robust attractive two -tone finished cabinet of compact size, 28'a 20's for 
fitted with carrying handle, 

* For standard AC mains 50 c/s operation. 
* Four inputs provided can be used simultaneously with instrument pickups 

or mikes. 
* Separate Bass and Treble controls are incorporated. 

Full 12 months guarantee 

0 

TWICE THE QUALITY AT HALF THE PRICE 

Customers are Invited to see and hear this amplifier at our shop premises In 

Lambert's Arcade. trod S.d.E. for leaflet. 

or deposit of £4.12.0 and twelve monthly payment& 
of £3.12.5. 
Carriage and insurance 25/- to be sent with deposit. 

Th "THIRTY" HI -FI AMPLIFIER < :> 

A high quality 30 watt amplifier developed for use in large halle and clubs etc. ideal for bags' lead or rhythm guitars, schools, dance halls, theatres and public address. Suitable for any type of mike or pickup. 
Valve line -up: two EFSt; one ECC83; one OZ34; two EL34. 
Four separate inputs are provided with two volume ontrole. Ross and Treble controls are Incorporated. Amplifier operates on standard 50 c/s mains. ;i ohm and 13 ohm speakers may 
be used. 

21 Perforated cover with carrying handles can be provided if required, price 

Full 12 months guarantee 
Customers are invited to see and heat 
this amplifier at our shop premises in 
Lambert'e Arcade. 
Send S.A.E. for leaflet. 

or deposit of £1.10.0 and twelve monthly payments of 21.9.2. 
Carriage 15/- to be sent with deposit. 

TWICE THE QUALITY 
HALF THE PRICE 

O>4000000000000000000004 
GOLDENAIR 5 WATT AMPLIFIER 

IDEAL FOR HOME USE 
Suitable f guitars. 
record deck and 

apprcu. 
1 1 t. e 

cabinet x lA z 7in. 
cabinet well made 
attracti vely finished. Volume - 

- 

be s and treble controls incorporated. Film 
egos. post paid. Send S.A.E. for leaflet. 

CRYSTAL SET 

A wonderful educa- 
tional tfonal kit for all 
children. Prnvilea 
hours of amnee- 
ment while following the 
easy .ter by step instructions. 
It in powered entirely by wireless waves, elimin- 
ating the expense of batteries. No soldering 
required. Receive. an main statione. Price 25/- 
P. & P. 3/d. 
An ideal Christmas Present Ter the children 

000.0000000000000 

0 
9 
0 
9 

0 

0 

0 
O 

9 
0 
0 
0 

0 

9 
O 

0000 9.000000000000000000 
THE GOLDENAIR GRAMETTE 

00000000000 00,00000004 000 

A compact. 4 watt gram. arnpl'he.r that can 
be used with all types of record players. Fitted 
with l and tone controle. Incorporating 
roilins isolating transformer, thus making 

't completely I safe. A triode pentode Ive 
and d nut l rn il n rectifier are utilised. 
Price 3gns. l'. & 1'. 5/-. Ready built and tested 
£3.19.8. P. & P. 5 / -. 000000000000000000000000 

LOUDSPEAKERS 
TYPE 1. Moils' 1l el os A heavy duty 
loudspeaker by famous manufacturer. 
Diameter 12 in. Frequency response 60-5,000 
c.p.s. Power handling : watts. Impedance 
15 ohms. Ideally suitable for Bass instruments 
used with high Power amplifiers. Price £9.19,8. 
P. & P. 5/ -. Send B.A.E. for leaflet. 
TYPE 2. A 12in. IIeavy Duty Loudspeaker 
unit. 15 watts power handling. Frequency 
response 30- 14,000 c.p.a Pure aluminium cast 
frame. British made by laments manufacturer. 
Price 5gas. P. & P. 5/. Send S.A.E. for leaflet. 

THE GOLDENAIR 
THREE 
A uniquely designed 
valve 3 m. watt ga \ ® i 

venti- 
lated metal 11 

v 
ze 7 z 51 It 2tin. Three 

controls provided,. Volume. Treble and Bas. 
A completely safe unit incorporating mains 
isolating transformer. Price 4gns. P. & P. 5/ -. ea. 000000000000. eve 0000. 

SONA STREAMLINr MICROPHONE 

Omni -directional 
response 60-10.000 
c/, Output level 

52 dB. Built in on/off switch. 
Provision for conversion to 
hand -held, cord suspended or r stand mike. Attractive satin 
chrome finial. 

Microphone 37/6 P. & P. 2/6. 
Desk Stand 10 /- P. & P. 2/6. 

Floor Stands Available 

ri 
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TRANS/RECEIVER NO. 46 
Compactly built to be 
carried by one roan. This 
has a range w approx. 
10 ',lile-. a bring 
r runt rolle d, tuning 

is a c and uu 
is as amorate as tele- 
phone. Frequency 3.0. 
9.1 Hela. Complete 

e us comprising 
aerial. tren ,altere, rod I aerial. Ocie tel of head- 
ph unes J mike. 1 - 

b 1 vas carrying 
unit a, ailaliA 114 

I 

1 35/- per n. 

1 Free. 
a 

d alit i 

maker's sr red ex Luto 
Price per station 

£4.10.0 al- &each 
Two statrons lar 

£9.10.0 Y«` 
600000000004600000000 

HANDY POWER PACK 
Housed In compact metal c. 200,2511 v. A.C. 
r Olillad -á11v 511 niA fully gnitrothed. 

at ^_ amps. Can be lisird for powering almost 
pre stop, or radio tuner. Price 39 /5. P. & P. 

000000000000000040000 
LEAD ACID 

ACCUMULATORS 

(Unspillable) 
2 volts at 16 A.H. Brand New. 
Size 4 x i x 21u. 4/11 each. 
for 12/6. P. & P. 3/- per cell. 

0000060000000000 
_t 

TRANS. RADIO TUBULAR SPEAKER 
Booster Speaker. 
/Mies 

socket 
07 

\ itiost radhe 
me recoulers. 

se, double I the e 

111.n 
lrii ami 

tcreuetlect 
that will amase you, sin P. & P. 
Apprux 9 x 2;fn. PRIG h. 

OK 
:!ltd. 00000000.00 00000000 

VALVE SALE 
All volver 2/8 each. P. a P. Ort. o_ for 9/8. 
P. & P. fad. 6K70, EF'50, OHO. DF92, oKt13, 
EB34. 1L4. 
40 00000000000000000 

H.R.O. INSTRUCTION HANDBOOK 
3/6 each p, & 

No. 19 SET INSTRUCTION 
HANDBOOK 3/6 each p. & p. ui, 
I155 INSTRUCTION HANDBOOK 

FREQUENCY METER HANDBOOK 
BCC 221 3/6 each p, & p. 6d, 
000000000000040000 

VERNIER DIALS 
l'r. erse. ii Jisle 
Oit lm alrp1,,x r11ì8 tu 1 rgnnt- U- Accurately rented 
metal insert for fill 
-hnfl. Heals cotmter 
clockwise 0 -100 in 
180' Model T.51.13 
ú1u, dia. 16I- 

6 

0 
o 

o 
O 
o 

6 

e 

0 
0 
4 
o 
o 
o 

o 
0 
O 

0 

o 

o 

o 

o 

TYPE 19 SHORT WAVE RECEIVING 
SET 

a @ Works straight off the ls 
u 

i excellent 
p +or i w receiver, 

6.Z, Op requires only phones 
fur iu opera- 
tion. 

J O ' wlee, o 
at. Poca £5,19,8, 

P, 
uit abre pilou,, 15/- Per pair. P. & P. 206. 

Luang an evvuiue's hosting on this excellent 
recexcr, we .lita. eJ cl.0 

reception 
mt'on um scores or,tution +. mss mr ut Oie mthosuods f miles 

distant Iciurbng slur stutuns. Governuieut 
tin 1 1 suis and also the 

ssl.0 1 u. 4 adrants. 
O.O 400 0.00.00000, 
IMPEDANCE MATCHING UNIT 

An Itnp.driuce matching device enabling both 
high and low resistance phones to be used from 
ni v y geu piece equipment. t. Incorporates a 

atchiny tr nsformer. l uirlosed ' m a metal case 
with paculio terminal board. Pour standard 
lack sr.cki is enabling four pairs of phones to 
be used s uultaueoualy -two Hit and two Llt. 
rr.ce 19/11. P. & P. 2In. 0000.00.0000004000000 

4 CHANNEL TRANSISTORISED 
SOUND MIXER 

Add n 
i 

eal highliglits plus -M'Aional sound 
ellects io r tape -recorder. 'l'Ws instrument 
pettuits u ing of 4 sig :.ais such as uticrophime 
record player, radio tunee etc., into single 

of prit, Fully transistorised and sell cantained 
audsoue cabinet. Frire 55/-. P. & P. 2llt. 

.nrlarl lack pluos to lis same. 2/6 earls. P. & P. 
:.I. 2 ìer 4/6. I'. & P. 9d. Cli rogne shielded 

3/6 each. P. & l'. sd. e for 6 /8, Post free. O00000000004000000000 
RF FIELD INDICATORS 

Designed i checking the radiation from a 
transunrtingr nutentiu. 'l'he s 

e 

Isitivir y can be 
mitrolled by ad, /rntuieiir of t he panel control, the 

antenna length, or by increasing distance from the 
radiator. Freiiuenry range 1 -25th Me /s. 200mA 
D.C. Complete with inst. scliou book. Post (ree. 

87/8 6-0000000000000000 
LIGHTWEIGHT GRAMOPHONE 

PICK -UP ARM 
Complete with A.os hi -ll turnover cartridge. 
Price 27/8. I'. & 1'. 1 -. 

1. 00000.00 OOOOOOOGO0000 
TRANSFORMERS 

TYPE 1. Fila tieut'iransite u.ci. 000/250 primary 
50 c 

- 
. ouad 0.3 volts at 2 amps. Price 5/11, 

l'. t P.` 
a'y' 

_ /3, 
TYPE 2. Manus Trtnsformcr. 100!250 primary 
50 ole, Seroudary 2.30. 1.2511 r rbit at 80 /a. 
6.3 to. at 4 amps, 5 v. at 1 amps. Price 19/9. 
P. & P. 3/0. 
TYPE 3. Primary 200/150 50 c /s. Secondary 
tapped as follows: 5 ., 11 v and 17 v. all at 
4 atu ps. Price 29/6. P. & l'. ;Illi. 
TYPE 4. 1'rimary 400/250 511 c /s. Secondary 
cupped as Min.,: 3 v. 4 v - ., 0 v., 8 v., 9 v., 
10 0., 12 v.. 15 v., I> v., 2n v., 24 v. sad 30 v. all 
at 4 temps. Price 39/8. P. & P. 3/6. 
TYPE 5. Primary ^00;250 v 30 r /s. eecoadary 
;t5tl. II, 150. al x0 n 

i 

a. 6.3 v. at 4 amps. 5 v. at 
1 amps. Puce 25/ -. P. & l'. 3 /li. 
TYPE 8. A really excellent well -made robust 
tr.auieluruier. Fully shrouded sod upright. l'rimr) 200/'2511 50 c /s. Secondary 450. U. 450 
e. 2,,0 m 0.3 v. at 4 amps. 5 v. at 3 amps. 
Prier 85/'. P. & P. 5/ -. 004000o0000000000000oOo 

SPECIAL XMAS OFFER 
Slxtransi,tor radios at 59/B ach. Fully 
guaranteed. Will receive Home, Light, Lnxem- 
bonrg etc. HI -Fi toned speaker. Few only. 
P. & P. i. Ilat tory 2/0 extra. Earpiece 3/8 
extra. Hurry while they last. 

000000000 0000000000000 000000000000000000 

MICRO ALLOY TRANSISTORS 
Mat 100 7/9 
Mat 101 6/8 
Mat 12 0 
Mat 121 8/6 
VHF Transistor ADT140 19 /- 

Above MAT's postage parai. 
Ferrite Slab Aerials suitable for tran letor seta 
3/-, P. & P. &I. 06040000600600000 

TRANSISTOR SALE 
Mollard 0071 (1'. & P. 3d) 
Mollard OA90 (P. & P. 3d) , 1 /11 
Edi.wan XDO02 Germanium diode, 

(l'. & P..id) 1 /11 
Mollard OA79 (P. & 1'. 3d) 1/11 
'1 ransistor holder 3 -pin (P. & P. 3d.)..11d each 

POWER UNIT & LF AMPLIFIER 
For the 88 set. In good comìition employing 
modern valoro and built -in vibrator pack. 
Excellent smoothing facilities. 12v. n}eratioa. 

/ Many applications, including 39 e P. & P, 
with car radios. 5/ -. 

00000000000000000 

00 0 6 0 0 00000 .0.00',nono 
MORSE KEYS 

Morse key assembly. 
Key with base, cover 
and tertuinals. Com- 
plete with lead. 6 /11. 
l'. & 1'. t/ -. 2 Morse 
Keys for 12/8 post -free. 0000000000000 

1 , ."4 
..'45 

HIGH IMPEDANCE HEADP'NONES 
Lightweight. Suitable fur all applications. 
11 /- per pair. P. & P. 1/6. 2 pairs for 22/8, 
post free. 00000000400040000_,0.00 
R.A.F. SHORT WAVE RECEIVER 
35 to 40 Me/s. Power supplies 12 volts and 
250 volte D.C., in excelent rond /trou with 
cceptionally line Blow- motion turfing and clean 
omponent layout. Prior 12.19.8. P. & P. 0 / -. 0000000000000000iß : -OC6 

SONA STREAMLINE BM3 
MICROPHONE CRYSTAL INSERTS 
l'Ace 7/8, P. & P. Oil. .000. 00000000 0000 - Gov 

BATTERY CHARGE ADJUSTERS 
Charge ftate Adjuster. Iduyernment 
manufacture. lsasily lifted to charging circuit. 
318 each; 2 for 8/8. 1'. & P. '2/0. 0000.000000000004 

BM3 SONA STREAMLINE 
MICROPHONE STANDS 

TYPE 1 
heavy metal base. Black glosa Swish. 7/8. 
P. & P. 2/6. 
TYPE 2 
Chrome finish. Teleseopie desk stand extending 
to loin. bright, heavy black gloss :tae. 25/. 
P. & l', 3/6. 
TYPE 3 
Ploor stand, 3 sections. Chrome 2mal,. Heavy 
base. 55/ -. l'. & P. 716. 0000060000006000 O0oo 
TX /RX No. 19 POWER UNITS 
12 v. L.C. Input. Output 275 volts at 110 m.a. 
and 500 volts at 50 as s. The equipment le of 
American or Canadian manufacture. Price SL 
Carriage 10 /'. 0000000000. 00 -o0 

DOUBLE THROAT MIKES 
Double throat mikes. ('au be arapted for ove 
with utusical instruments. 5/11. P. & P. 9d. 0000000000000000 

TRANSISTOR BATTERIES 
Says pounds this winter. PP3 type replace- 
ment. 6 for 10 /-, P. & P. I/9. 12 for 118/6. P. & P. 
2/6. Limited stocks. 000000000000000.000000000 

NEW WALK -ROUND S'l'ORE OPEN IN LA MBEItT'S ARCADE, LOWER BDtGGATE, 
LEEDS I. NEXT 'I.O HALFt1RD'S CYCLE SHOP. OPEN ALL DAY SATURDAY. 48 -HOUR 
DESPATCH SERVICE. ALL MAIL. ORDERS TO OUR BRIGGATES HOUSE ADDRESS. 

Postage rates apply to U.K. only. 

TERMS: 

CASH WITH ORDER 

51- EXTRA ON C.O.D. 

ORDERS 

No C.O.D. order 50 /- 

TRADE CUPPLIED 

ORDEPS FROM 

ABROAD WELCOMED 

Tabph®v: BQtl 

SONA ELECTRONIC CO. (Dept. PW12) BRIGGATE USE,13 ALBION PL, LEEDS 1,,,w 
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THE TRIPLETONE HI -FI MAJOR 
PRICE ONLY £15.1$.9 COMPLETE 

Guaranteed 12 Months 

A 12 watt quality amplifier Incorporating negative 
feedback, with a pre-amp for mie. and proviaiou for 
mies /gram mixing. Frequency response ± 1 dB 
15. 20000 o/e. Distortion only 0.15%. with noise 
and hum -80 dB. Separate Ban, Middle and 
Treble lift control . Valve line -up, 12A017, 12AX7, 
EL84, EL84 and EZ81. Push -pull output with 
matching to 3 or 150. Fully isolated power supply 
from 200/250v. A.C. Input, with take -off for tuner 
etc. Size 12 x 51 x Sin. high. 
De Luta Case: 141n. x Sin, x 73111., 50 /- extra. 

New R.C.S. VALVES 90 -day Guarantee 
1R5 
185 
1T4 
384 
3V4 
5114 
5Y3 
524 
6AM8 
SATO 
69A6 
611E6 
OHS 
625 
626 
637G 
6E6 
6K7G 
6K8G 
6N7M 

Sl- 
3/- 

II- 
6/- 

9/- 
4l- 
6I- 

51- 

31- 
5/- 

81- 

6Q 7 G 8/- EBC41 8/- PCL84 51- 
68117 5/- EBC81 6/- PL81 10/- 
616G 5/- EBF80 61- 
8X4 5/- ECH42 9/- 
67E5 8/. EC/181 9/- 
12AT7 8/- ECL80 91- 
12AU7 8/- ECL82 107- 
12AX7 71- EF183 7/- 
12E7 6/- EF1S4 71- 
12E8 14/- EF88 10/- 
12Q7 7/- EF89 8/- 
25Y5G 9/- ELS4 7/- 
S6L8 9/- EY51 9/- 
3524 6/- EY86 9/- 
954 2/- EZ40 6/- 
DAF98 8/- EZ80 7l- 
DF96 8/- E281 w- 

5/- DK95 8/- 
5l- DL9tl 8/- 
6/- EABC80 5/- 
5/- EB91 41- 

P1.83 8/- 
?Y80 7/- 
PY81 S/- 
PY82 7/- 
dP61 8/- 
U22 7/- 
UBC41 S/- 
UBC81 5/- 
UBF89 51- 
UCH81 9/- 
UCL82 10/- 
EF89 5/- 
EL41 9/- 
UY41 5/- 

MU14 7/. Y86 71- 

PC97 7/- 1.71.19 7/- 
PCC84 8/- VR150 7/- 
PCF80 5/- W81 8/- 

I.F. TRANSFORMERS 7/8 pair 
485 His Slug Toning Miniature Can. 9 x 11 ia. dls. 
High Q and good bandwidth. Data Sheets. 

NEW ELECTROLYTICS 
TUBULAR TUBULAR CAN TYPES 
1/350V 2/- 50/3501 5/8 8 /600V 9/- 
2/350V 2/8 100/251 2/- 16/450V 5/- 
4/430V 2/3 250/25V 8/- 18 /600V 121- 
8/4501 2/3 500/12V 8/- 18 +10/5001 7/8 
16/450V 3/. 1,000 /12V 3/. 50/4501 81- 
32/4501 319 5,000 /6V 5/- 32 +35/3501 5/- 
55/23V 1/9 8 +8/450V 8/8 32 +32/450V ß/- 
25/50V 2/- 8 +16/430V 3/9 50 +50/350V 7/- 
50/251 2/- 16 +16/4501 4/3 04 +120/3501 11/8 
50 /50V 2/- 32 +92/350V 4/8 100 +200 /273V 12/8 

TELESCOPIC CHROME AERIALS, 1.2 to 33in., 8/8. 
TRIPLEXERS Bands 1,11,111, 12/ COAX PLUGS, 1 / -. 
LEAD SOCKETS, 2 / -. PANEL SOCKETS. 1 / -. 
OUTLET BOXES (Surface or Buh), 4/- each. 
BALANCED TWIN FEEDER yd. 8d 80 or 300 ohm.. 
TWIN SCREENED per yd. ll -. 80 ohm. only. 
Wirewound Ext. Speaker Control. 100 3 / , 250 8/8. 
WIRE -WOUND POTS. 8 WATT. Pre-set Min. 
TV Type. All values up to 10 ohms to 23K., 3/- ea. 
:10K., 4 /-. (Carbon 30E to 2 meg.. 8/ -). 
WIRE -WOUND 4 WATTS Pots, Long spindle. 
Value, 50 ohm. to 50K., 6 /8; 100K., 7/8. 
PHILIPS TRIMMERS. 0-10 pF., 3 -30 pF., 1/- 
TRIMMERS. Ceramic. 30, 50 70 pF., 9d.; 100pF 
150pF., 1 /8; 250pF., 1/8; 500pF., 750pF., 1/9. 
TV etc. TRIMMER, 1000pF., with knob, 2/ -, 
RESISTORS, Preferred valus, 10 ohm. to 10 meg. 

w., w., 4d.; 11 w., 8d.; 2 w., 1 / -. 
High Stability. { w., 1%, 2 / -. Preferred values 
100 to 10 meg. Ditto 5% 100 to 22 meg., 9d. 
BRIMISTORS CZ1, 8/8; CZ2, 2/8; CZ3, 1/6. 

5 watt 1 WIRE -WOUND RESISTORS j1 /8 
10 watt 
15 watt J} 10 ohms- 10.000 ohms 1`Q /_ 

12.5K to 25K 10 w. .. .. 3/- 
Toggle Switches s.D.. 2 / -; d.p -. 3/8. 
d.p.d.t.. 4/ -, Min. Slide d,p.d.t., 3 /8. 

Volume Controls 
Linear or Log Tracks 
Long spindles. Midget 
5 K ohms to 2 Meg. 
L.B., 8/ -. D.P., 4/8. 
etereo L/810/8; D.P.14 /8 
Dn. log + 1m.A /log, 7/8 

80 CABLE COAX 
Beml -air spaced lin. 
40 yd. 17/6 

Bd d. 60 yd.. . 26/- y 
Ideal 825 line. U.H.F. 
Low len 5dB 
10001.599 Mo/a 1 /6yd. 

MAINS TRANSFORMER 200 /250 v. A.C. 
Poelal /r 5/- .,ash Iran,/orn,er 

STANDARD 250 -0 -250, 8OmA, 6,3 v. 3.3 a. 
tapped 4 v, 4 a. Rectifier 6.3 v. 1 a., 5 v. 
2 a. 00 4 v. 2 a, 2$/8, ditto, 350 -0- 350 29 /8 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10 /8 
MIDGET, 220 v. 43 mA, 6.3 v.. 2 a. 15/8 
SMALL, 250 -0 -350, 45 mA, 6.3 v. 2 a... 17/8 
STD. 250.0.250. 85 mA. 6.3 v. 3.5 a. 17/6 
HEATER TRANS., 6.3 v., li a. 7/8 
Ditto, tapped 1.4, 2, 3, 4, 5, 6.3 v. 8/8 
Ditto, sec. 6.3 v. 4 amp. .. 10/8 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
11. 4. 5, 6, 8, 9, 10, 12, 15, 18. 24, 30 v. 22 /6 
AUTO TRANSFORMERS, 150 w. .. 22 /8 
0 115, 200,'230, 250 v. 300 w. 82 /8 
MULLARD "510" Mains Transformer .. 33/8 
MAINS POWER PACKS. Ready built with 
Transformers, Rectifiers. Condensers, providing 
H.T. and L.T. outputs. 
200 v. 20 mA. D.C. 6.3 v. 1 a. A.C. .. 25/6 
220 v. 50 mA. D.C. 6.3 v. 2 a. A.C. 85/8 
250 v. 80 mA. D.C. 8.3 v.3.3 a. tapped 4e. 
and 6.3 v. 1 a. tapped 5 v., 4 v., 2 a. 45/8 

INTERVALVE TRANSFORMERS. 3:1 or 3:1. 9 /.. 
O.P. TRANSFORMERS. Heavy Duty, 5/6. Multi- 
ratio, 7/8. Multiratio heavy duty push -pull, 10 w. 
15/8. Battery, 4/e. Sub. min. DIM. 3V4, etc., 5/9 
10 w. O.P. matching trans. 3, 7, 150. 12/6. 
L.F, CHOKES. 15/105. 60/65 mA, 5/ -; 1011, 85 mA, 
10 /6; 10H. 130 mA, 14/ -. 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit or 
tubes with failing emission. Full 
instructions supplied, mains input. 

22v.por 4v porc 0.3v. r 
and 

vS0or 
boost 
1'2. 

State Voltage required. PRICE 10/8. 

TINNED COPPER WIRE 16 to 22 ewg., /lb.. 3/8. 
ENAMEL COPPER WIRE 16 -22, 2/9; 24 -30, 818: 
32 -40, 4/5; D.C.C. 28, 34, 96 cwg., 2oz., 8 /8. 
FULL WAVE BRIDGE SELENIUM RECTIFIERS: 
3, 6 or 19 v., IS amp., 8 /9; 2 a., 11 /8; 4 a., 17/8. 
CHARGER TRANSFORMERS. Tapped input 200/ 
250 v. for charging at 2. 6 or 12 v., II amps.. 15/6; 
2 amps., 17/6; 4 amps., 22 /6. Circuit included. 
4 AMP CAR BATTERY CHARGER with am- 
meter, Leads. Fuse, Case, etc., for 6v. or 12v., 59/8. 

BOOKS list S.A.E. 
Boys' Book of Crystal Sets.. .. 2/6 
"W. W." Radio Valve Data.. .. 7/6 
High Fidelity Speaker Enclosure 5/- 
Valve and TV Tube Equivalents.. 9/6 
T'{' Fault Finding .. .. .. 5/- 
Mullard Amplifier Manual.. .. 
Radio Valve Guide, Books 1, 2, . 

4 or 6.. 5/- each 
Practical Radio Inside Out .. 3/8 
Master Colour Code ('hart.. .. 1/8 
Transistor Controlled Models .. 7/6 
International Raili stations .. 218 

4 TRANSISTOR PUSH -PULL 
Size AUDIO AMPLIFIER 

3 x lux lin 
A ready built miniature push -pull amplifier with 
Driver and output traord playe, 4 transistors. 
Ideal fou u with record pla-vlet Intercoms., 
BABY ALARMS, etc. Complete with full 47'C Instructions and circuit. 
Price V tic. Batt. 2/3. 21411. Speaker 15/- 

1964 RADIOGRAM CHASSIS 
?a}4t6ptr 

THREE WAVEBANDS FIVE VALVES 
B.W. l6111 -30e,. LATEST MULLARD, etc. 
M.W. 200m -550 no, ECH81, EF89, EBC81. 
L.W. 800m -2,000m. EL84, EZSO 

12 -month Guarantee 
A.O. 200/250 v. Short -Medium Long /urea. 
Ferrite Aerial A.C.V. 3 ohm output 5 watte. 
Tape Sockets. Glass dial, horizontal wording 
else 13 x lin. Aligned and calibrated, Isolated 
Chassis slze I:t ;in. n 71m high x 511u. deep. 

£9.15.6 Carr. a In.. 4/8. 

Post L- (unless otherwise stated) 
C.O.D. 2/- extra Full list If -. 

RADIO 
All enquiries answered by experts. 

BAKERS 
Selhurst' 

LOUDSPEAKERS 

THE 
CONNOISSEUR'S 

CHOICE 
BAKERS 

Sin. JUNIOR SPECIAL 
8w. 17.000 Ines, 5 gus. 
Foam Suspension 40- 
20.000 e.p.s. 

BAKERS 
121n. GUITAR HEAVY DUTY 25w. 5 q ne. 
15 ohm volee coils. Unlimited Applications. 
Response 20 to 10,000 ops. Magnet 12,000 lines. 
Genuine Musical Instrument /.oadepeuier. 

BAKERS lain. STANDARD 20w. 7 gns. 
More powerful magnet 14,000 lines special eus- 
pension. 40- 14.500 cps. Recommended where - 
ever a high standard of reproduotion is desired. 

BAKERS 12ín. BASS 25w. 12 ans. 
New 1984 high power model. Aluminium coil 
former with magnetic damping 25- 15,000 cps. 
Ideal for all electric guitars. 

BAKERS 15in. AUDITORIUM 35w, 18 gee. 
Improved magnet aleumax with heavy plated 
assembly, weight 161hs.. 17,000 lines, 20- 
12,000 cps. Heat proofed coil former. hull 
repair serrier. Specials made to order. Older 
l/wprs up-dated. 

LOUDSPEAKERS P.M. 3 OHM. 21, 3, 4, sin, 
x din., 15/8; 61in. Role, 18/8; Sin. Plessey. 17/6 
x Sin., 8 x 51n., 21/ -; 10 x iiin., 22 /8; 1010. Bola 

30/ -; 121n. R.A., 80/ -; EMI, Double Cone Cerami 
magnet 10 w. 13 x Oleo 45/ , Horn Tweeter. 29/8. 
STENTORIAN HF1012. 10in. 3 to 15 ohms 10 w. 
92/ -; 010. HF812, 78/ -; Crossover CX3000. 58/ -. 
EXTENSION SPEAKER CABINET. 5in., 15/6; 
filin., 18 /8; 8in., 19/6; 101n., 29/8; 12in., 80 / -, 
TWIN GANO TUNING CONDENSERS. 9115 pF., 
lin. x 11m. x l;iu., 10 / -; 500 pF Standard with 
trimmer., 9/ -; midget. 7/8; with trimmers, 9 / -. 
500 pF Blow motion tuning standard. 9 / -. Transistor 
gang 208 +176 pF with trimmers. 10/8. SMALL 
3 gang 500 pF, 17/ -. SINGLE 36 5 pF, 7/8. SINGLE 
10 pF, 25 pr. 50 pF, 75 plc, 100 pF, 150 p5', 5/6. 
Solid dielectric 100, 300, 500 pF 8/6. 
CONDENSERS. 0.001, 7 kV. T.C.C., 5/8; 20 kV. 9/6; 
0.1, 7 kV. 9/8; Tubular 500 v. 0.001 to 0.05, 9d.; 0.1, 
1/ -; 0.25, 1/6; 0.5/350v., 1/9; 0.1 /330v., 9d.; 0.1/ 
1.000t., 1/9; 2000v. 0.01, 1/9; 0.1, 3 /8. CERAMIC 
CONDO. 500 v. 1 pF to 0.01 mid 9d. 

SILVER MICA CONDENSERS. 10% 3 pF to 500 pF 
9d.; 600 pF to 3000 pF, 1/ -. Close tolerance 
( +1 pF) 2.2pF to 4711F, 1 / -. Ditto 1% to 30pP 
to 815PF, 1 / -. 1.000PF to 5.000pF. 1/9. 

FERGUSON QUALITY AMPLIFIER 4 watts. 
61 x 5 x 4in. Mollard Valves. Mains Transi., 200/ 
250V. Volume and tone controls. Sensitivity 
200 m.v. Response 23 to 20,000 cps. Pelee 
49/8 ea. or 2 units matched for Stereo. 89/8. 

WAVECHANGE SWITCHES 
8 p. 4 -way 2 wafer long spindle, .. 8/8 
2 p. 2 -way or 2 p. 0 -way long epindie 3/6 
4 p. 2 -way or 4 p. 9 -way long spindle -. 8/8 
3 p. 4 -way or 1 p. 12 -way long spindle 3/8 
Wavechange "MAKITS ". Wafers avail- 
able: 1 p. 12 way. 2 p. 6 way. 3 P. 4 way. 
4 p. 3 way, 6 p. 2 way, 1 wafer switch, 818; 
2 wafer switch, 12/8; 3 wafer switch. 16/ -; 
additional wafers up to 12, 3/6 each extra. 
Valveholders. EA50, 6d. B12A, CRT. 

Engl. and Amer. 4, 5 and 7 pin, 
Mazda and int. oct.. 8d.: B7G, BOA. 
BOA, Bd.; Ceramic EF50, B7G. BOA, int. oct.. 
1/ -. B7G, BOA cal. 1!- each. Valve plugs 
B7G, BOA, int. octal.. 2/3. 

111014 GAIN TV PRE -AMPLIFIERS 
B.B.C. Channel 1 to 5. Gain 18dB. 
ECC84 valve. Kit price 29/6 or 49/6 
with power pack. Details 8d. (PCC84 
valve It prelerred). Coils Only 9/6. 

BAND VI I.T.A. -Same prices. 
Tunable channels 7 to 13. Gain 17dB. 
Circuit and coils only, 9/8. Chassis 4/9. 

THE ORIGINAL 

COMPONENT 
OPEN ALL DAY 

(Wed. 1 p.m.) 
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THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER 200/250 v. A.C. 

\\ 
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35/- 

LeaBet/ 
S.A.E. 

PLASTIC RECORDING TAPE 
Double Play lin. reel, 2,400ft. 42/- Spare 

6in. reel, 1,200ft. 25/- Plastic 
Reels 

3in. 1/6 
4in. 2/- 
51n. 2/- 
5115. 2/- 
71n. 2/6 

Long Play 715. reel, 1,800ft. 22/6 
211e. reel, 1,200f t. 17/8 
Sin. reel, 900ft. 15/0 

Standard lin. reel, 1,200ft. 17/6 
Sin. reel, 600ft. 11/6 

"EASISPLICE" Tape SUI cer 5/- 
Leader tape 4/6; Splicing tape 3/ -. 

CRYSTAL SET BOOKLET 1 / , 
CRYSTAL DIODE Q.E.C. 2 / , GE%84, S / -. OA81, 8 / -. 
HIGH RES. PHONES, 4,000 ohms, 15/ -. 2,000 ohms, 
12/6. MOVING COIL PHONES, 100 ohms. 10 / -. 
S WITCH CLEANER. Fluid squirt spout, 4/8 tin. 

"6+1" 
TRANSISTOR RADIO 

First class components to make a 6 
transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, with car aerial coil, printed 
circuit. Olin. x 21in., but EXCLUDING 
Speaker and cabinet. v5v0 Speakers. 35 ohms, 6 x 41n., 21/- 
5ín.. 17/6; 31ín.. 15/6. 

BULGIN PLUGS AND SOCKETS. Non -reversible 
P74, 2.pin, 4/8; P73, 3 -pin, 4/8; P194. 6 -pin, 6/6 
JACKS. English open circuits, 2/6. Closed circuit, 
4/8, Orundig type, 3 -pin, 1 /8. Orundig lead jack. 8/6. 
JACK PLUGS. English, Type Screened, 8/ -; 
Orundig 3 -pin, 3/8; Phono Plugs, 1/ -; Sockets, 6d. 
ALADDIN FORMERS and cores, fin., 8d.; lin -, 10d. 
0.3in. Formers, 6937 or 8 cane TV1 or 2, fin. sq. 
z 21in., or fin. eq. z 1 1in., 2/- with cores. 
S LOW MOTION DRIVES. 6:1, 4/3; 38:l, 10/6. 
SOLON IRON, 25W, 24/ -; 65W, 29/ -, 
ANTE% SUB -MIN IRON, 15w. 200 or 250 v., 82/6. 
BENCH STAND for above, 1216. Spares ln stock. 
Paxolin Panels, 10 x 8 x in., 2/ -. Miniature Contact Cooled Rectifiers, 
250V, 60mA. 7/8; 250V, 85mA, 9/6. Selenium 
Rect., 300V, 84mA, 5/ -. K3/25, 600V. 5mA, 5/ -. 
gRM 

4, RM5, 15A100, 14A116, 10/- each. FC31, 

250V 4 
TV 

X100 /" 25ÓV 150mÄ 5 /8ectifiers, 

465 ke /s. SIGNAL GENERATORS 
Price 10/6, ready made with valve 1S5. 
POCKET SIZE 21x4}xlin. One resistor 
to change, full instructions supplied. 
Battery 8/6 extra. Details Free. 

Coils Wearlte "P" Type, 4/- each. 
Osmor Midget "Q" type, adj. dust core. 
from 4/- each. All ranges. List S.A.E. 
Repanco DRR2. L. and Med. T.R.F. 
with reaction, 4/8. Med. wave D.R., 3/8. 
Ferrite Aerials, M.. 8 /9; M. and L., 12/6. 
Clamor Ferrite Rod Aerials, L. and M. 
for transistor circuits, 10/- each. 
Ferrite Rods, 8 x tin., 6 x lin., 6 x {11n., 3/ -. 
H.F. Chokes, 2/6. Osmor QC1, 8/9. 
T.R.F. Coils, A /HF. 7/- pair; HAX, 3/6. 
Screwdriver, 5in., ed. Test Prods. 2/9 ea. 
Neoside Trimming Tool, 1/9. 
Neon Mains Tester Screwdriver. 5/ -. 
Multicore Solder, 4d. yd. Dispenser, 2/6. 

Blank Aluminium Chassis, 18 s.w.g. 
4 sides, riveted corners, lattice fixing 
holes. 21ín. sides, 7 x 4in.. 4/9; 9 x lin. 
5/9; 11 x 715., 6/9; 13 x 9in., 8/6; 14 x 1115., 
10/6; 15 x 14}5., 12/6. 
Aluminium Panels, 18 s.w.g., 12 x 12in.. 
4/6; 14 x 9in., 4/-; 12 x 8in., 3/ -; 10 x lin., 
2/3; 8 x 6in., 2/ -; 6 x 4in.. 1/6. 

MARTIN TAPE PRE - AMPLIFIERS 
(PLAY -BACK THROUGH YOUR 

O%%N AMPLIFIER) 
For Collaro 2 Track Decks 8 gns. 
COMPLETE RECORDING: i PLAY- 

BACK AMPLIFIERS 
For 2 Track Collaro 011.11.0 

TAPE DECKS 
Collaro Studio 2 Track 010.15.0 

BSR TD2 2 Track Tape Deck £7.5.0 
Collaro Record /Erase Heads, 2 -track 
Upper or lower 35/- pr. 4 -track 25.10.0 

MAINS DROPPERS. Midget adjustable 
s 

lide 
0.3A, 1,000 ohms. 8/ -; 0.2A, 1,200 ohms, 6 / -; 
0.15A, 1,500 ohms, 8 / -; O.1A. 2,000 ohms, 6/ -. 
LINE CORD. 3 -way 100 ohms ft., 1/- ft. 
MIKE TRANSFORMERS. 50 -1. 3/9. 
P.V.C. Covered Wire, single or stranded, 24, yd. 
Sleeviug, 1 or 2 mm., 2d.; 4 mm., 3d.; 6 mm., 5d. yd, 

B.T.H. TORS 115 e. .., wai 
lar 230 v. 

APE 
lie seriesMOT), 12/0. 

. 

Poet 
Afree. C 28 , pr 

SPEAKER -FRET. Gold Maroon or Green Cloth 
17 x 25in., 5/ -; 25 x 3515.. 10 / -. Tygan, various colours 
52in. wide from 10/- ft.; 26in. wide from 5/- ft. 
Samples 1 /-. Expanded Metal, Gold, 12 x 12in., 8 / -. 
Panel mounting fuse holder, 2 / -. Fuses 1 }in. 60mA- 
5A. 80. Insulated side cutters, 3/6. Bib Strippers, 3/0 

RADIO AND TELEVISION SPARES 
All leading makes, volume controls, 
etc.,lline output transformers, etc., 
B. V. A. valves (current and obsolete 
types). Send S.A.E. for quotation. 

WEYRAD P50 
COILS AND TRANSFORMERS FOR 
2 -WAVE TRANSISTOR SUPERHET 
Long and Medium aerial -RA2W 6in. rod 
208 pF tuning, with car aerial coil 12/6 
Osc. Coil P50 /1AC 176 pF tuning 5/4 
1st and 2nd I.F. P50 /2CC 470 kc /s 5/7 each 
3rd I.F. P50 /3CC 6 / -, Spare Cores. 6d. 
Driver Transformer -LFDT4 9/6 
Wavechange Slide Switch d.p.d.t. 3/6 Printed Circuit -PCAl. Size 21 x 85ín. 
Ready drilled and printed 9/6 
Volume Control, 5K -DP 4/6 
CO ohm Speakers, 31111., 15/6; 510.. 17/6; 
6 x 4In., 21/ -. 
J.B. Tuning Gang with trimmers 10/6 Constructor's Booklet 2/- 
3 ohm O.P. Trans. O.P.T.1 10/6 
NEW MULLARD TRANSISTORS 
OC71 6 / -, 0072 7/6, OC81D 7/6, OCR 7/6, 
OC44 8/ -, 0C45 8/ -, 0C171 10/8, AF117 9/6. 
Sub Miniature Condensers. 0.1 mFd, 
30v., 1/3. 1, 2, 4, 5, 8, 16, 25, 30, 50. 100 mFd, 
15 volt, 2/6 ea. Transistor Holders, 1/3. 
SINCLAIR "SLIMLINE" RADIO 
Earphone. ferrite aerial, 3x li x lin. 
Kit 49/6. No aerial required. 
SINCLAIR MICRO -8. Kit. 59/8. 
Transistor 4 Channel Mixer with 4 
separate Input- output controls 59/6. 

"THE POWER MITE" 45/- 200 /250V. 
PM9 Mains Unit 9 volt for Transistor 
Radios. Same size as P.P.9. 
Miniature PP3 model, 19/6. 

ADASTRA 3 -3 AMPLIFIER 3 WATTS 

A.C. 200 -250V. Valves ECL88 and 
EZ80. 3 ohms output. Controls: bass, 
treble and volume. Separate front panel 
with de luxe Finish. Quality mains trans- 
former. Enamelled chassis Sin. x Mn. x 
Sin. Price 25.9.6. Details S.A.E. 
"Performs agreeably well" (The Gramophone) 

COMPONENT SHOP 331 WHITEHORSE ROAD 

WEST CROYDON SPECIALISTS 
Buses 133 or 68 pass door. S.R. Station, Selhuret 

Telephone: TH O 1665 
Export welcome. Send remittance, 

and astro penser, no C.O.D. 

BUILD YOUR OWN 
RECORD PLAYER 

FROM £9.19.6 

AND 

SAVE a 

POUNDS!! 

f° 

4 Speed Autoehanger or Single Player 
units with Brand New 2 -tone de luxe 
Cabinets 17 x 15 x 8 11n. Strong.handle, 
gilt finish clips and h,nges. Used by 
Famous Make for 20 gns. models. 
Ready cut out motor board 14 x 131n. Front baffle with 7 x 4in. high flux 
loudspeaker and 3 watt 2 valve UYSI. 
UCL82 amplifier built on metal chassis 
12 x 3 x 211n. Quality 3 ohm output. 
transformer, low hum level circuit 
Volume and Tone controls, 3-core 
safety mains lead. All item=, fit to- 
gether perfectly. Special instruc- 
tions enable assembly in 30 minutes, 
only 5 wires to Join! 1.2 -month written 
guarantee. Available separately or 
package deals as below. 
AUTOCHANGE KITS COMPLETE (ta above) 

B.S.R. Monarch .. .. 111.10.0 P.P. 618 
Garrard Autoalim .. .. 412.18.9 P.P. 5/0 

SINGLE PLAYER KITS, Complete (ae above) 
B.S.R. Junior .. .. 09.19.5 P.P. 5/6 
Garrard SRP10 . .. 11L6.0 P.P. 5/8 

OR SEPARATELY 
Cabinet with board 14 z 13in. 

cut out to your choice .. 18.8.0 P.P. 9/6 
Amplifier with 7 z 4in. speaker 63.17.4 P.P. 2/6 
AUTOCHANGERS 

B.S.R. UA14 15.19.11 P.P. 4/6 
H.B.R. UA16 Slimline 18.17.11 P.P. 4/6 .. 
Garrard Antoelim .. .. 48.17,0 P.P. 4/8 

SINGLE PLAYERS 
Garrard SRP10 .. 66.5.6 P.P. 4/0 
E.M.L auto stop /shut .. 55.5,11 P.P. 4/6 
B.S.R. Junior .. .. 68.7.8 P.P. 3/8 

TRANSCRIPTION UNITS 
Garrard 4HF .. .. 515.15.5 P.P. 5/- 
Phillips AG1O1B .. .. 612.5.0 P.P. 5/. 
Garrard ATB .. .. 110.10.11 P.P. 1/- 

BARGAIN 'UAL PICK -UP ARM 
Complete with ACOS LP -78 Turnover Mead, 20 /- 
Replacement sapphire styli 6/ -, diamond 15/ -. 
Mono ACOS %tale 15 / -; Stereo Boneette 30/ , 

BARGAIN SINGLE PLAYER KIT 2901250 v. A.C. 

£5.15.0 Post . ab!net) 
With 2 -stage Amplifier; 3 watt; 2 valves, UCL82, 
UY85. High -flux 51a. speaker; 4-e ed B.B.R. 
Turntable, 16, 33, 45, 78 r.p.m.; Crystal Pick -up 
for LP /STD. Recorda, lia. 10in., 12ín.; Cut ont 
Mounting Boards 121 z 9 fia. 

ARDENTE TRANSISTOR TRANSFORMERS 
D3085, 7.8 CT:1 Push -pall to 3 ohms output 11 /- 
03034 1.5:1, C.T. Push -pull Driver 11/- 
D3058, 11.6:1 Output to 8 ohms, eta 11/- 
D239, 4.5:1 Driver, lin. z fin. z min. 11 /8 
D240, 8.5:1 Driver, lm. z em, s }in. 11 /8 
ARDENTE TRANSISTOR VOLUME CONTROLS 
VC1545, 5K with switch din..9in. 6/8 
SUB -MW. EARPIECE Xtal or magnetls 7/8 
SUB -MIN. JACK AND PLUG 2.5 or 3.5 am. 8/5 pair 

MINIATURE PANEL METERS 
Size 11ín. sq. Precision jewelled bear- 
ings, 2% accuracy, silvered dials, black 
numerals anti One pointers, zero 
adjustment screw on front of meter. 
I mA .. 27/6 50äA .. 39/6 
5 mA .. 27/8 500µA .. 32/8 
300V .. 27/6 "S" Meter 35 /- 

MOVING COIL MULTIMETER TK 20a 
0-1000 v. A.C. /D.C.. ohms .0 -100k, etc., 49/6. 

0 -150 mA pocket size with 21n. scale 

CRYSTAL MIKE INSERTS, 6/6 
High output. Size 1 11n. dia. x fin. 

ACOS MIC. insert 11in. dia. x 115. 8/8 
ACOS 39 -1 DE LUXE STICK MIKE 35/- 
TSI, QUALITY STICKIMIKE....25/- 
TELEPHONE TAPE MIKE 10/6 
GUITAR CONTACT MIKE 15 /8 
MOVING COIL MIKE, high or low 
impedance. 90 /- FLOOR STAND, 571 -, 
TANNOY Carbon Hand Mlkr 5 /6, 
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RADIO- AMATEUR GEAR TEST INSTRUMENTS 
EDUCATIONAL K ITS '" .oI: H I -FI E Q U I P M E N T 

=ßi6 ..a 

World- famous kit -sets anyone can build 
The clearly written instruction manuals, issued with each kit, show you how 

A KIT FOR EVERY INTEREST . . . FOR HOME, WORKSHOP, LABORATORIES 

HI -FI F.M. TUNER. Tuning 
range 88 -108 Mc ¡s. Tuning unit 
IFMT -4U) with 10.7 Mc,s siri,asisa 
I.F. output (E2.IS.0 inc. P.T) f1eeYlWefy 
I.F. Amp. (FMA -4U) complete 
with cabinet and valves. 
(£13.3.0). Total kit (15.18.0 
Assembly can be arranged. 

5W HI -FI MONO AMPLIFIER. Model MA -S. A low- priced 
well designed amplifier. Printed circuit construction makes it 
easy to build. Kit £10.19.6. Assembled 115.10.0 

"COTSWOLD" HI -F1 SPEAKER SYSTEMS. MFS or Standard. 
Range 30. 20,000 c's. Kit £23.4.0. Assembled £30.15.0 
MONO CONTROL UNIT. Model UMC -I. Ideal for use 
with MA -12 or similar amplifier. Kit £8.12,6. Assembled (13.12.6 
HI -FI EQUIPMENT CABINETS. Large range, in kit form 
or assembled and finished, incl. record housing range, available to 
meet various needs. Details on request. from 0,7.0 to 137.16.0 

AMATEUR BANDS RECEI- 
VER. Model RA -I. Covers 
all Amateur Bands from 160 

CO 10m. Special features incl. 
half 'attice crystal filter, 8 
valves, signal strength "S" ! 

tuning meter, tuned R.F. f 

amplifier stage. Kit (39.6.6 I 

Assembled 152.10.0 

6W DE LUXE AMPLIFIER. Model S -33H. An inexpensive 
Stereo -Mono amplifier, with high sensitivity. Suitable for Decca 
Derain Cartridge. Kit 05.17.6. Assembled ¿21,7.6 
6 TRANSISTOR PORTABLE. Model UXR -I. Prealigned 
I.F. transformers. Printed circuit, 7 x 4in. high flux speaker. Real 
hide case. Very easy to build.... ... .,. Kit 112.11.0 
SHORTWAVE TRANSISTOR PORTABLE. Model RSW -1. 
Two short bands, trawler and medium wave Kit ¿19.17.6 
HI -FI A.M.!F.M. TUNER. Covers F.M. 88 -108 Mc!s. A.M. 16.50, 
200 -550, 900- 2,000m. Tuning heart ((4.13.6 inc. P T.) and I.F. 
Amp. £21.16.6. Printed circuit board. Total ... ... Kit (26.10.0 

SEND FOR FREE BRITISH HEATHKIT CATALOGUE - MANY MODELS TO CHOOSE FROM 

Assembled models also available: prices on request- Deferred terms available over E10. Free delivery U.K. 

Sin. OSCILLOSCOPE. Model 
I0 -12U. Wide band amplifiers 
essential for T.V. servicing. F.M. 
alignment etc. T/8 covers 10 c,s- 
500 kc /s in S ranges. Kit 02.12.6. 
Assembled (41.10.0. 
The ideal low- priced 'scope. 

"OXFORD" DE -LUXE TWO 
WAVEBAND TRANSISTOR 
PORTABLE. Model UXR -2. The 
Ideal domestic, car, or personal 
portable receiver. 10 Semi-con- 
ductors. Send for full details. 
£14.18.0 Kit (inc. P ). 
Assembly can be arranged. 

PA AMPLIFIER. Model PA -I. 50W output. 
For vocal and instrumental groups, guitars, etc. 
4 inputs, 2 speakers, Tremolo. Send for full de_ails. 
Kit 154.15.0 Legs optional extra 1716 set. 
Assembled 04.0.0. 
50W POWER AMPLIFIER. Model MA -SO. 
Ideal for PA work etc. Kit £19.18.0. Assembled 
£27.18.0. 

2; in. PORTABLE SERVICE OSCILLOSCOPE. Model OS -1. 
An ideal light, compact 'scope for servicing and genera: work. 
Printed circuit construction. Kit (22.18.0. Assembled (30.8.0 
"MOHICAN" TRANSISTOR GEN- COVERAGE RECEI- 
VER. Model GC -IU. An excellent portable for the short wave 
listener. ... ... ... Kit (37.17.6. Assembled (45.17.6 
VALVE VOLTMETER. Model V -7A. Measures up of 1,500 
v (D.C. and r.m.s.) and 4,000 pk- to -pk. Res. 0.1Sí to 1,000 M51. 
Kit (13.18.6. Assembled 119.18.6 

40 w. to aerial 

RG 

COMMUNICATIONS TYPE RECEIVER 
Model RG -I. An excellent low cost receiver 
Freq. coy.: 600 kc :s -1.5 Mc s. 1.7 Mc /s -32 Mc /s. 

A two speed tuning drive. R.F. "front end" supp- 
lied assembled, aligned and tested. Send for details 

Kit (39.16.0. Assembled (53.0.0. 
-1 

LATEST AMERICAN SINGLE -SIDE -BAND AMATEUR 
EQUIPMENT. Now available from Gloucester Please send for 
details. 
MULTIMETER. Model MM -IU. Ranges: 0 -1.5 v. to 1,500 
v. A.C. and D.C. 0- 150µA -ISA D.C. 0.253 to 20M0 4.1 in. 5011A 
meter. ... Kit El2.18.0. Assembled (18.11.6 
R.F. SIGNAL GENERATOR. Model RF -I U. Up to 100 Mc /s 
fundamental, 200 Mc /s on harmonics. Up to 100 mV output all 
bands . . .. . .. . .. ... Kit 113.8.0. Assembled (19.18.0 

TELEVISION ALIGNMENT GENERATOR. Model HFW -I. 
Accurate alignment of TV receivers achieved in minimum time 
at low cost. Covers 3.6 to 220 Mc's fundamentals. 

(34.18.0 Kit. [44.10.0 Assembled 

AMATEUR TRANSMITTER 
Model DX -40U. Self- contained. 
80-10 m. Power input 75 w. CW,. 
60 w. peak C.C. phone. Output 

Prov. for VFO Kit (33.19.0. Assembled (45.8.0. 

DAYSTROM LTD. 
Dept. P.W.12, GLOUCESTER, ENGLAND 
A subsidiary of Weston Instruments Group manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

AMATEUR TRANSMITTER. 
Model DX -1000. Covers all 
amateur bands. 160-10 m. ISO w. 
D.C. input, self contained with DX -1000 
power supply. Modulator VFO Kit 09.10.0. Assembled (104.15.0 

Send me FREE BRITISH CATALOGUE 
Full details of model(s) 

NAME 

ADDRESS 

(Yes/No) . 

ANI 

PW12I 
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Editorial and Advertisement r transmission; today they call "CQ" like amateurs in other Offices: = 1 countries. This neatly illustrates a changing of attitude. 
PRACTICAL WIRELESS = Before the war, the amateur was encouraged as an experimenter 

George Newnes Ltd., Tower House = and a potential radio operator in times of National emergency; 
Southampton Street, W.C.2. = today he is operating on sufferance. He is grudgingly tolerated, 

© George Newnes Ltd., 1964 = but is liable to be pushed around, his scope restricted. 
Our national radio society, the RSGB, has fought long and = Phone: Temple Bar 4363E tough battles to resist encroachments into amateur territory. 

E Telegrams: Newnes, Rand, London. = It has struggled to retain frequencies, to get more. With other 
E = national societies it has done what it can to resist strong pressures 

SUBSCRIPTION RATES E for chunks of amateur bands from broadcasting, commercial 
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= able (and irreplaceable) air space since the war. 

Contents = It is manifestly obvious that in the incessant fight to retain the 
privileges of the radio amateur (for they are privileges and not 
rights, as many fail to grasp) it is incumbent on each individual 

= amateur operator to conduct himself on the air in a manner, if 
E Editorial .. .. . ... 729E not exemplary, at least not provocative. Round the World of Wireless 730E It hard) E Short -wave Superhet ... ... 732E hardly needs stating that the continual efforts of national 

Inverted V Aerial ... 73d = societies and responsible operators can be placed in jeopardy by Preparing for the R.A.E. . 740 E 
E A Model Control Transmitter 
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745 E the irresponsible behaviour of a few. Pirates notably sabotage 

E Monitoring A Big Receiver ... 747 E and mar not only the good name of amateur radio but. proffer, E Practically Wireless .. 751E 
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E On the Short Waves ... ... 762 = licensed frequencies) is never pointed out to customers. And it E TV Radio Show 766 = 

= must be patently obvious to store assistants that they frequently Y E Understanding Semiconduc- 
E tors ... . ... ... 770 E sell such equipment to unsuspecting youngsters who thereafter E Books Reviewed . ... 777 E run the risk of fines and confiscation, not to mention possible E A Band II Preamplifier ... 781 = , p 
E Trade News .. . 785 = disruption of existing radio services. E Light- operated Switch... 

.. 
... 789 E Ideally, illegal y E Club News -. 790E Id y, of course, it should be ille al for anyone to purchase urchase 

__ Letters to the Editor ... ... 793 E transmitting equipment except on the production of a transmit- 
- The Editor will be pleased to consider E ting licence -as it should be for any shop to sell such equipment 
E articles of a practical nature. Such E_ to non -licensed customers. = articles should 

only and 
on one 

contain 
E From the would -be operator's point of view the remedy is E 

the 
the paper do 

address 
and ofo contain = = 

Whilst 
name and address of the 
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= simple. The Radio Amateur Examination re = Whilst the Editor does not hold himself = P requires only a basic 

= responsible for manuscripts every = knowledge unlikely to strain the abilities of the genuine enthu- = effort Will be made to return them if a = = stamped and addressed envelope is = siast. It covers only subjects which any active amateur must = enclosed. All correspondence intended E = for the Editor should be addressed: = know to operate his station. = The Editor, PRACTICAL WIRELESS. = The cold fact is that anyone incapable of passing the RAE George Newnes, Ltd.. Tower House, = y p p 
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NEWS AT HOME 
AND ABROAD 

December, 1964 

/11111) 

Communications in the Caribbean 

Miniaturisation 
FOR many years Mullard 

developments have contri- 
buted to the gradual improve- 
ment and miniaturisation of 
hearing aid devices, and at the 
recent London convention of the 
Society of Hearing Aid Audiolo- 
gists, the company demonstrated 
circuits which may soon be intro- 
duced to continue the trend 
toward smaller aids. 

With devices such as those 
shown at the Convention, hear- 
ing aid manufacturers are advan- 
cing from the " behind-the-ear" 
instruments, once considered 
tiny, to " in- the -ear " types. The 
kind of device which is making 
the transition possible is the 
integrated circuit module on 
show by Mullard, measuring 
only 2mm x 2.5mm x 1mm. This 
plastic encapsulation contains 
what is effectively, a three -stage 
d.c. coupled amplifier made from 
a single slice of silicon. 

Other components exhibited, 

ENGINEERS of Cable and Wireless (West Indies) Ltd., have 
recently carried out an extensive survey of the Cayman Islands 

in the Caribbean. preparatory to the installation of internal and 
external communications equipment in these Islands. Precise details 
of the equipment and circuits to be operated has not yet become 
available. However, a fully automatic telephone exchange is 
planned for Georgetown, the principal town, which will 

initially provide for 400 lines. A 

in Hearing Aids 

*. 

here o Mollard integrated d.c. coupied 
amplif ier (lower right) and an epitaxtal 
transistor are compared to a pin. 

were silicon planar expitaxial 
transistors measuring only 
1.5mm round by 18mm long, 
and pinhead resistors only 
1.7mm in diameter. 

new wireless station is 'lso 
planned which will link Grand 
Cayman with Jamaica by an h.f. 
circuit. 

The Georgetown telephone 
exchange will also serve West 
Bay. Boddentown, North Side 
and East End. 

The Cayman- Jamaica link 
will provide the islands' external 
communications by carrying 
composite teleprinter and radio 
telephone circuits. The latter 
facility will be made capable of 
being linked over the Jamaica - 
Florida cable into the inter- 
national telephone system. 

The two islands Grand Cay- 
man and Cayman Brac will be 
connected by another radio tele- 
phone link, which will give the 
latter access to the international 
services as well. 

These plans were announced 
after the Islands had accepted 
Cable and Wireless' offer to 
install, maintain and operate all 
their internal and external 
communications. 

Photo -electric Equipment will Detect Fog 
MODULATED photo -electric 

equipment supplied by Lan- 
cashire Dynamo Electronic 
Products Limited (part of the 
M.I. Group), is to be installed at 
the Haulbowline Lighthouse in 
the Irish Republic, to detect fog 
and mist. 

The equipment in the lighthouse, 

_ 

which is situated at the entrance 
to Carlingford Lough, will span 
the 1.300 yards to the north bank 
of the estuary with a light beam. 
Once this beam is broken by poor 
visibility, i.e. fog, mist, snow, 
rain, an integral relay system 
automatically brings into opera- 
tion a large Swedish -made fog 

horn which ceases operation 
when visibility clears. 

The equipment consists of a 
light projector unit and a light 
receiver unit, each fitted with a 
6in. lens, precision optical view- 
ing sights, and a sensitivity con- 
trol on the receiver unit for 
adjustment of the operating level. 
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BBC RESEARCH SCHOLARSHIPS 
THE Engineering Division of the BBC provides a number of 

research scholarships at United Kingdom Universities, intended 
to provide selected honours graduates with the opportunity to work 
for a higher degree, the subject chosen for post -graduate study being 
within those fields of physics or engineering that have an application 
to sound or television broadcasting. Scholarships this year have 
been awarded to G. Brown of Durham University, R. W. Smith of Trinity College, Cambridge, and 
B. J. Vieri of Birmingham 
University. 

Mr. Brown's research will be 
on the microwave spectroscopy 
of maser materials, while Mr. 
Smith will be concerned with 
photo- electronic image delay and 
storage tubes. 

Mr. Vieri will, under his 
scholarship, continue and com- 
plete the research he has been 
conducting for the past three 
years on the automatic band- 
width reduction of television and 
facsimile channels by statistical 
encoding. 

RADAR SIMULATOR 
FOR EIRE 

EQUIPMENT that can simu- 
late a surveillance radar has 

been ordered for the training of 
air traffic control personnel at 
the Shannon International Air- 
port, County Clare, Eire. The 
transistorised radar simulator 
will be supplied by a division of 
Solartron Electronic Group Ltd. 

New Cable Factory in Scotland 
THE demand for high voltage oil filled cables has increased so 

rapidly, that Scottish Cables Limited are to build a new factory 
at Renfrew for their manufacture. 

This was announced recently by Sir William McFadzean, Chair- 
man of the BICC Group. whose research organisation has been at 
the disposal of Scottish Cables during the planning of a £3 million 
expansion programme, of which the new factory is part. 

The factory- with a floor area of approximately 160,000 sq. ft., 
will be equipped with a highly specialised plant for the manufacture 
and testing of single core and 3 -core oil filled cables for voltages up 
to 130,006. 

NEW RECEIVERS 
ARADIO receiving system in 

which the receiver performs 
all tuning operations entirely 
automatically, has recently been 
introduced by the Marconi 
Company Limited. 

The system has been designed 
to cut both capital and running 
costs for high -grade h.f. 
communications by taking advan- 
tage of new techniques and 
methods of construction. These 
include transistorisation through- 
out and the use of printed circuit 
techniques and modular construc- 
tion. 

The result has been more 
reliable. more stable and smaller 
equipment (the overall size has 
been reduced to a third of that 
of previous designs) automatic 
operation as far as possible, and 
very rapid frequency changing. 
The valve and the telegraph relay 
have been eliminated completely. 

A Marconi Self -Tuning (MST) 
h.f. communications system 
enables one man, at a central 
point, to control every receiver. 
Simply by setting decade dials on 
a frequency sythesizer unit to the 
required frequency. and pressing 
a button, he initiates the self 
tuning action of the equipment 
and within 24 seconds all stages 
of the receiver are accurately 
tuned to the new frequency. 

The MST communications 
system includes three separate 

ARE AUTOMATICALLY TUNED 
receivers; a dual -diversity tele- 
graph receiver, suitable for diver- 
sity reception of f.s.k. or four 
frequency diplex signals; a dual - 
diversity i.s.b. /s.s.b. receiver, and 
a single path i.s.b. /s.s.b. receiver. 

The associated units making 
up the complete system include 
the frequency synthesizer, a dis- 
play and control unit, and a 
master frequency source. 

The fully transistorised synthe- 
sizer provides the high -stability 
first oscillator input to any of the 
MST receivers and a 100kc /s 
signal used for carrier reinsertion 
and for generating the second 

oscillator signal where a.f.c. is 
not used. Its coverage is from 
3.0000 to 30.9999Mc/s, in steps 
of 100c /s, permitting any one of 
250,000 frequencies to be selec- 
ted. 

This synthesizer requires a 
1Mc /s master frequency signal 
of a high accuracy and stability 
and this can be provided by the 
master frequency source. 

In creating this new communi- 
cations system, Marconi's have 
achieved reductions in size and 
cost of equipment; staff and cost 
of both operation and main- 
tenance. 

The control panel of a Marconi Self- Tuning receiver. 
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receiver can give an extremely good performance 
on the short wave ranges. Even without the fore- 
going items the performance is vastly superior to 
that of the t.r.f. type of receiver. 

The receiver described in this article is intended 
to bridge the gap between the usual t.r.f. receiver 
and the more ambitious type of communications 
receiver. Although the receiver is basically quite 
simple and devoid of frills it gives an extremely 
good performance on all wave ranges. Careful 
attention has been paid to screening and to the 
use of good quality, low loss components in the 
receiver. Plug -in coils are used, the slight incon- 
venience entailed in band changing being out- 
weighed by the gain in efficiency and ease of 
wiring. 

Utilising Denco Maxi -Q coils, ranges 3, 4 and 5, 
the receiver covers 1.67 - 31.5Mc /s, but the 
range can be extended to cover the medium and 
long wave band by the use of the appropriate plug - 
in coils. Slight modification may be necessary if 
such coverage is desired. The modifications are 
quite simple and entail the substitution of Cl, C2, 
C3 with 0.1µF capacitors. The appropriate padding 
capacitors Cpl and Cpl are also required in the 
oscillator section. As an aid to alignment, a simple 
alignment oscillator is also described. 

A NEW RECEIVER FOR THE S.W.L. 

SHORT- 

WAVE 

SUPERHET and 

simple Alignment Oscillator 

by H. Webster 

JANY constructors make their introduction to 
short wave radio either by way of the 
familiar detector and l.f. receiver or alterna- 

tively via the t.r.f. receiver in which a stage of 
radio frequency amplification is interposed 
between the aerial and the detector stage. 

These combinations have long been a favourite 
with the amateur, and although receivers of this 
type can be quite sensitive, particularly on the 
lower frequencies, they suffer from several serious 
defects. The most important of these are lack of 
selectivity, blocking by strong signals and the 
occurrence of dead spots when the aerial is directly 
coupled to the detector stage. A further, though 
possibly minor defect, is the element of skill 
required for the reception of weak signals. 

Although the superhet receiver offers greater 
gain and selectivity, many beginners are deterred 
by the apparent complexity and the alignment of 
such a receiver. 

It is true that a superhet receiver can be quite 
complex when one considers multi -tuned stages, 
automatic volume control systems, noise limiters 
and the like, in actual fact a good basic superhet 

CIRCUIT DESCRIPTION 

The circuit diagram is shown in Fig. 1. The in- 
coming radio frequency signal is fed via the 
combination of Ll, L2, VC1, TC1 to the signal 
grid of V1 which is a triode hexode frequency 
changer. The oscillator section of VI injects a 
signal whose frequency is determined by L3 and 
the associated capacitors. This signal is such that 
it is always higher than the signal frequency by 
1.6Mc /s. Mixing of this higher frequency with the 
signal frequency produces an intermediate 
frequency of 16Mc /s in the anode circuit of V1. 

The intermediate frequency transformer i.f.t.1 
after rejecting unwanted frequency components 
produced in the mixing process, passes the i.f, 
signal to the grid of V2 which is a variable mu 
pentode. After further amplification by V2 the i.f. 
signal passes to the grid of V3 which is a medium 
impedance triode. 

The detector V3 is of the so called infinite 
impedance type in which the load resistance is in 
the cathode circuit. Since considerable negative 
current feedback occurs, distortion is reduced to a 

very low level. At the same time the input impe- 
dance is extremely high and little loading of the 
grid tuned circuit occurs. In other words the 
selectivity is increased. Because some radio 

- frequency component is invariably present in the 
output almost complete elimination is affected by 
Cl0 and C12. These capacitors have low reactances 
at radio frequencies and high reactances 
at audio frequencies. The resulting audio signal is 
fed via C11 to the volume control VR1 and then 
on to the grid of the first audio valve V4, which, 
like the detector valve is a medium impedance 
triode. V4 is resistance capacity coupled to the 
output valve V5 which is a beam power tetrode. 
Provision has been made for headphones by the 
insertion of a jack socket in the grid circuit of V5. 
When phones are used the output stage is rendered 
inoperative. 

...r..d:..O,ÿhl 
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DESIGN CONSIDERATIONS 

The intermediate frequency of 1.6Mc /s was 
chosen in preference to the more usual value of 
470kc /s for two reasons. First, to avoid second 
channel interference and secondly, to avoid 
pulling. For newcomers to the field an explanation 
may not be amiss. The first effect arises because 
there are always two frequencies which when com- 
bined with a third frequency, in this case the 
oscillator frequency, produce the same inter- 
mediate frequency. Consider an example in which a 
receiver has an intermediate frequency of 100kc /s. 
If the frequency of the incoming signal is 1,000kc /s 
the oscillator must be tuned to 1,100kc/s in 
order that the difference or intermediate frequency 
of 100kc /s may be produced. Consider further a 
signal of frequency 1,200kc /s. This will again beat 
with the 1,100kc/s oscillator frequency to produce 
an i.f. of 100kc /s. Now since the i.f. transformer 
is tuned to 100kc /s it will accept this i.f. irrespec- 
tive of the method of origin of this i.f.. In other 
words the i.f. transformer cannot discriminate 
between a station on 1,200kc /s and one on 
1,000kc /s. The way to eliminate this so- called 
second channel interference is by adequate pre- 
selection ahead of the mixer stage. When one con- 
siders frequencies of the order of 5- 30Mc /s this 
interference can be very troublesome, particularly 
when the i.f. is only a small fraction of the signal 
frequency. With an i.f, of 470kc /s at least two 
stages ahead of the mixer are required to give 
reasonable second channel rejection. An i.f. of 
1.6Mc /s considerably reduces this interference and 
even without a tuned r.f. stage the effect only 
begins to show up at round about 20Mc /s. How- 
ever, like all good things, this virtue must be paid 
for in other ways. As the i.f. is raised the selectivity 
and gain decrease. Although this loss can be com- 
pensated by further i.f. stages this would add 
unnecessary complication to the basic receiver. 
The selectivity and gain of the receiver described 
in this article were improved in two ways. First, by 
the selection of an infinite impedance detector and 
secondly by the introduction of regeneration in the 
i.f. stage. Regeneration is effected by loose 
coupling between the anode and grid of the i.f. 
stage pentode. The stability of the receiver is such 
that excellent control of regeneration can be made 
by this simple expedient. 

The second effect is known as pulling. This 
effect is due to changes in oscillator frequency 
caused by the signal frequency. Pulling is 
caused by coupling of the input and the oscillator 
by means other than the ideal of pure electronic 
coupling in the mixer. The phenomenon can be 
alleviated by the use of a high i.f. and by adequate 
screening of the mixer and oscillator stages. These 
foregoing effects have been reduced to a minimum 
in the receiver by careful attention to screening 
and component layout. 

Although a double triode such as the 6SN7 
could have been used in place of the two separate 
triodes used in the detector and first audio stages, 
it was felt that the slight decrease in cost of the 
6SN7 was hardly warranted by the increased com- 
plexity of wiring. The author offers no apologies 
for using the international octal series of valves in 
preference to miniature types. These valves were 
chosen because of their availability and cheapness. 

WIRELESS 733 

At the same time they are robust and the compara- 
tively large valve holders lend themselves to simpli- 
fied wiring. 

The power pack has been chosen for multi- 
purpose application since it was felt that the 
experimenter would have other uses for this unit. 
The cost of separate power units for each receiver 
and instrument that the experimenter is likely to 
use can be quite considerable and is, in many cases, 
needless duplication. The unit described in this 
article has a nominal output of 250V at 100mA 
which is in excess of that required by the receiver. 
The large reserve of power results in " cold 
running " of the power unit. A further advantage 
is that the excess current can be usefully employed 
if additional units such as converters are used with 
the receiver. 

Considerable latitude is permissible in the choice 
of transformer for the power unit. Provided the 
transformer delivers 60 -70mA at 250V this will 
he adequate for the needs of the set. However, if 
additional units are envisaged for use with the set, 
it would be wise to choose a transformer with a 
more generous rating. 

It will be noted that a specific list of parts for 
the receiver proper has been made. Considerable 
thought went into the design and layout of the 
receiver and the author feels that adherence to this 
specified list is essential, particularly to the 
beginner in the field. The use of dubious surplus 
capacitors and resistors is to be deprecated. 

A good dial drive is essential for tuning on the 
short wave bands. Many inferior drives suffer from 
backlash, their reset stability being poor. For this 
reason an Eddystone slow motion dial was chosen. 
The dial has five ranges in addition to the 0 -100° 
scale and can be calibrated by the individual con- 
structor. 

The importance of the mechanical side of a 
receiver such as this cannot be stressed too highly. 
The chassis, screens and panel must be rigid to 
avoid undesirable capacitive changes. These 
changes can affect the frequency stability of the 
receiver. Attention to this aspect of receiver con- 
struction will be well repaid by a stable, good 
looking job. It is the author's experience that many 
constructors, somewhat understandably, tend to 
neglect the purely mechanical side of construction. 

Two under chassis screens bolted together in a 
composite unit are used in the receiver. Apart 
from screening the oscillator and aerial sections 
they also serve as mounting brackets for the 
volume control and aerial trimmer. In addition a 
degree of rigidity is given to the chassis. 

A word concerning alignment of a superhet may 
not be amiss at this point. The alignment of a 
superhet has probably deterred and disappointed 
so many constructors that either they have given 
up the attempt or have been unduly critical of the 
superhet. Generally, such constructors have been 
unable to avail themselves of the services of a 
signal generator. Now while it is possible to align 
a superhet receiver by trial and error the process 
is extremely tedious, particularly with a new 
receiver where the inductances are often well away 
from their required values. Even after such an 
alignment procedure the constructor is left with 
the thought that the receiver could be improved 
upon. In other words a considerable element at 
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doubt exists. The time taken up in such an attempt 
can often be spent more profitably in the construc- 
tion of a signal source. Such a source need not be 
complex and for these reasons the construction of 
a single valve oscillator is described for the benefit 
of constructors without such an aid. 

CONSTRUCTIONAL DETAILS- RECEIVER 

The receiver is mounted on a universal Tin. x 

13ín. x 3in. chassis. The relevant dimensions and 
drilling details are given in Figs. 3, 8, 9 and 10. 
Note that the top panel supplied with the chassis is 

slightly less than the nominal Tin. x 13in. In the 
case of the author's receiver the actual size was 
6öin. x 12sin. The drilling is best performed with 
the chassis unassembled. No mounting points for 
the twin gang capacitor have been indicated 
because it is easier to mount this unit when the 
panel and dial have been assembled. 

The next stage is the marking out and drilling of 
the front panel. This panel is a nominal 9in. x 

14in. chassis top plate. The actual dimensions are 
8 ¡in. x 13tin. On completion of the panel the dial 
and associated epicyclic drive are temporarily 
bolted to the panel. The chassis is then assembled 
and the panel and drive offered up to the chassis. 
The three holes in the panel should coincide with 
the three holes in the chassis front plate. Slight 
reaming of the holes may be necessary if the drill- 
ing has not been too accurate. Note that a slight 
overlap of the front panel occurs between the base 
and sides of the chassis. The height of the dial 
centre spindle above the chassis top should now 
be carefully measured. Two brackets to support 
the gang capacitor are then constructed as shown 
in Fig. 3. The mounting holes are slightly larger 
than the nominal 4BA clearance to allow some 
measure of flexibility in the final alignment of the 
gang capacitor shaft and the dial spindle. The two 
brackets are then bolted to the gang capacitor and 
a flexible coupler inserted on the shaft 

The length of the capacitor shaft should be tin. 
If the shaft is longer than tin., the excess should 
be removed. Great care is essential during this 
operation. It is recommended that the end of the 
shaft be held in a vice and gang capacitor covered 
with a cloth. 

The gang capacitor with attached brackets is 
then offered up to the dial spindle making sure that 
the shaft is in exact alignment with the dial spindle. 
The chassis is then marked by inserting a sharp - 
pointed tool through the bracket base holes. The 
gang capacitor unit is then removed and the chassis 
drilled at the points indicated. The front panel 
may now be removed from the chassis. 

UNDERCHASSIS SCREENING 

The main chassis screen is constructed from a 
3in. x loin. chassis side plate. Cut away 2-1-in. and 
cut and bend the remaining piece to the shape 
shown in Fig. 9. The subsidiary screen is construc- 
ted from a 24ín. x Sin, piece of aluminium. 
Although it is possible by prior measurement to 
mark out the holes for the aerial trimmer capaci- 
tor TC1 and volume control VRI the method calls 
for great accuracy. A better method utilises the 
following dodge. The main and subsidiary screens 
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are bolted together making sure that the bottom 
flanges sit neatly on a flat surface. The unit is then 
bolted to the chassis. Two spindle bushes are then 
inserted in the holes in the chassis front plate. The 
holding nuts are tightened and a 6in. length of }in. 
diameter rod inserted through one of the bushes. A 
smear of paint is placed on the end of the rod 
which is then eased gently through the bush until 
the painted end makes contact with the screen. 
The process is repeated for the other hole. The 
screen unit is removed from the chassis and drilled 
in the positions indicated by the paint spots. 
Although the process of construction may appear 
tedious, care spent at this stage of the work is well 
worth while. 

GENERAL ASSEMBLY AND WIRING OF RECEIVER 

Wiring of the receiver is facilitated by working 
with the chassis dismantled. Remove the chassis 
top plate and bolt the screen in its original 
position. The valve holders are mounted noting 
that the holders for VI and V2 are of the ceramic 
type. The remainder are standard moulded 
amphenol type. Before mounting the coil holders 

A rear view of the finished receiver. 

in position the lids supplied with the coil screens 
are cut to the dimensions shown in Fig. 6a. The 
slots in the lids are best cut with a single edged 
razor blade. The gauge of metal is sufficiently thin 
to allow this procedure to be adopted. This method 
gives a neater hole than that obtained by punching 
or shearing. Two lids are required and are held in 
position by the valve holders. The author found 
that distortion of the lids was avoided if the 
ceramic holders were dismantled before fixing. 

Solder tags are placed under the fixing bolts of 
each valve and coil holder. Note that a tag is 
placed on the fixing bolt of each coil holder above 
the chassis and near to the gang capacitor. It is 
important that the holders are mounted correctly 
orientated with the locating holes in the correct 
positions. 

The intermediate frequency transformers are 
then mounted, ensuring that the access holes to the 
iron cores face to the rear of the chassis. This is 
important when the alignment process is carried 
out. The tag strips are then mounted. Four tag 
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strips are required, noting that two small strips are 
mounted, one adjacent to the oscillator coil holder, 
the other adjacent to VI holder. The two small tag 
strips are obtained by removing the appropriate 
amount from 7 -way strips. 

The volume control and aerial trimming capaci- 
tor TC1 are mounted on the screening unit. Wiring 
of the receiver can now commence. Run the 
heater wiring round the perimeter of the base to 
minimise hum and interaction with other parts of 
the circuit. Note that the correct method of heater 
wiring is shown in Fig. 4. The remainder of the 
wiring is quite straightforward and no difficulties 
should be experienced. Wherever possible, short, 
stiff wiring should be employed, particularly in the 
signal frequency and oscillator sections. When the 
main wiring on the chassis plate is completed 
there remains the wiring of the oscillator trimmer 
TC2, output transformer Tl, power input socket, 
phone jack and gang capacitor VC1 /VC2. 

The chassis side members are attached followed 
by the panel. Two spindle bushes for the volume 
control and aerial trimmer are screwed in position 
and the oscillator trimmer inserted in the remaining 
hole. Two wires are soldered to the tags on the 
gang capacitor stators and after bolting it to the 
chassis, are passed through the holes in the chassis. 
The two wires are then soldered to their appro- 
priate points on the coil holders. 

The frame of the gang capacitor is earthed by 
two heavy wires, outer braiding from screened 
cable being suitable. The two leads are taken to 
the fixing tags on the coil holders as shown in 
Fig. 3. Ensure that the dial movement is free and 
rotates smoothly over the entire range of travel. As 
a point of interest the gang capacitor is mounted 
on its side to facilitate coil changing. 

GENERAL DETAILS OF COILS USED IN RECEIVER 
The well known range of Denco " Maxi Q" 

plug -in coils is used in the receiver. Note that the 
blue type coils are used in the aerial section while 
the white type coils are used in the oscillator 
section. Automatic selection of the appropriate 
padding capacitors Cpl -CpS is made when the 
oscillator coil for a given range is plugged into the 
octal holder. To avoid confusion on the theoretical 
(Fig. 1) and main wiring diagram (Fig. 4) only one 
padding capacitor (Cp) has been indicated. This 
has been shown connected to pin 6 on L3 /L4 coil 
holder. In fact, Cp5 will be wired in this position 
and the diagram below shows all the padding 
capacitors fitted. Cpl and Cpl may be ignored if 
long and medium wave reception is not contem- 
plated. The underside pin connections for the 
aerial and oscillator coils for the various ranges 
are given below. 

Aerial coils LI /L2 
all ranges 

Range 4 padder VCI,TC2,C4 
Cp4 -960pF 

VI pin 6 
(osc. 
anode) 

C5,R6 

Ranget padder 
Cpl -5OpF 

Range 2 padder 
Cpt -110pF 

Range 5 padder 
Cp5- 2000pF 

Range 3 padder Cp3 -340pF 

Oscillator coils L3 /L4 

WIRELESS 735 

To avoid confusion the Denco range numbers 
for the various ranges in the receiver have been . 

retained. For example. Range 3 1.67- 5.3Mc /s. 
Range 4 5.0- 15Mc /s. Range 5 10- 31.5Mc /s. 

The remainder of the wiring is now completed 
as shown in Fig. 4. 

Now that the wiring of the receiver is complete a 
check on the receiver is made. A careful examina- 
tion of the wiring against Fig. 4 should be made 
and any obvious mistakes remedied. Using a multi- 
range meter the resistance between the h.t. line and 
earth is measured. A reading of approximately 
300kí1 should be obtained. Initially a somewhat 
lower reading will be observed due to the charging 
up of C9. After a short time the resistance will rise 
to the steady value indicated previously. 

POWER UNIT 

The author's unit was built on a lin. x 4in. x 
3in. aluminium chassis. Since it was felt that many 
constructors would possess a mains transformer or 
suitable power unit no hard and fast rules have 
been laid down for the construction of this unit. 
Provided the unit delivers 200 -250V at 
60- 100mA, this is adequate for the needs of t'te 
set. A wiring diagram is given in Fig. 5. Power 
from the unit is taken from an octal socket 
mounted adjacent to the rectifier. 

VOLTAGE CHECK ON RECEIVER 

The loudspeaker is connected and a set of coils 
inserted in their sockets. The power unit is plugged 
into the octal socket at the rear of the receiver. 
When the unit is switched on any obvious signs of 
overheating should be noted; the power switched 
off and the fault remedied. With the receiver 
working correctly the following voltage readings 
should be obtained. The author used a 10,00011 /V 
meter set to the 1,000V range for h.t, measure- 
ments and the 10V range for bias voltage measure- 
ments. With a less sensitive instrument lower 
readings will be obtained. 

Valve Anode Screen Cathode H.T. 
line 

Hexode 
VI 210 1 100 3.7 

Triode r 
100 ,J 

V2 205 105 3.5 220 
V3 210 - - V 

V4 55 - 1.6 
V5 200 220 10.0 

ALIGNMENT PROCEDURE 

The following notes are given for the benefit of 
constructors who have access to a signal generator. 
Insert a set of coils for the 1.67- 5.3Mc /s range, 
noting that the blue coil is inserted in the aerial 
coil holder and the white coil in the oscillator coil 
holder. Connect the signal generator lead via a 
0.1µF capacitor to the top grid cap of V1. Inject 
a modulated 1.6Mc /s signal and peak the cores of 
the i.f. transformers, starting with i.f.t.2. Gradually 
reduce the generator signal as the circuits come 
into line. This completes i.f. alignment 
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Set the receiver dial to 100 and adjust the aerial 
and oscillator trimmers to approximately one third, 
capacity. Inject a 1.67Mc /s signal via the top grid 
cap of V1 and peak the oscillator core until maxi- 
mum response is obtained. Set the receiver dial to 
0 and inject a 5.3Mc /s signal. Peak the oscillator 
trimmer on this signal. Repeat this procedure until 
no further adjustment is required. 

Remove the coupling lead from VI and inject a 

1.835Mc /s signal via a dummy aerial or 40012 

resistor into the aerial socket. Set the receiver dial 
to 100 and slowly tune to the high frequency end 
of the band. The signal should be picked up at a 

dial reading of approximately 87. Peak the core 
of the aerial coil on this signal. Inject a signal of 
4.5Mc /s and tune the receiver to this signal. (Dial 
approximately 9.) Peak the aerial trimmer on this 
signal. Repeat the process until no further adjust- 
ment is required. A check on the tracking can now 
be carried out. Inject a signal of 2.64Mc /s and 
tune the receiver to this signal. Tracking is satis- 
factory if no further increase in signal strength is 

obtained. 
Range 4 (5- 15Mc /s) and Range S 

(10.5- 31.5Mc /s) can be aligned in a similar 
fashion. The alignment frequencies for these two 
ranges are given in the accompanying table. 

Comprehensive details of these coils are given in 
the Denco Technical Bulletin DTBI. 

Alignment points. Ranges 4 and 5 
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and 6.3V for the heater is adequate. Only a small 
current is demanded by the instrument. 

Three ranges are covered by the instrument. 700 
-2,000kc /s, 1.8- 5.8Mc /s and 5- 15Mc /s. These 
three ranges are sufficient for alignment of the 
receiver. The range of the oscillator can be 
extended either way if a fuller coverage is desired. 

The oscillator is constructed on a small 
aluminium chassis 5in. x 3in. x 2 }in. The coils, 
switch and associated capacitors and resistors are 
mounted below chassis while the variable 
capacitor is mounted above chassis. The wiring of 
the oscillator is not critical. A diagram of the pro- 
totype is given in Figs. 11 and 13. 

The inductances for the three ranges were 
wound on }in. diameter formers, the relevant 
winding details being given in the accompanying 
table. 

LI 
700 to 

2000kc /s 
105 turns, plle wound to occupy 
a length of /in. 

L2 l8 to 
5.8 Mc /s. 

50 turns, close wound, length 
¡in. 

L3 5.0 to 
15 Mc /s. 

19 turns, spaced to occupy lin. 

Range 

4 
5 

Oscillator Aerial 

Cores 
Mcls 

5.0 
10.5 

Trimmer 
Mc's 
15.0 
31.5 

Cores 
Mc ¡s 

5.5 
II.55 

Trimmer 
Mc /s 
13.5 
16.65 

Tracking check 
Mc 's 
7.93 

28.36 

When alignment is complete regeneration can be 
introduced into the i.f. amplifier in the following 
manner. Solder a short length of wire to the anode 
pin of V2 (pin 8). A 1in. length is ample. Slowly 
bend the wire towards the grid pin (pin 4). This 
capacitor is indicated by Cs in Fig. 1. The point at 
which oscillation commences is easily heard as a 
sudden increase in signal hiss. Reduce the coupling 
slightly until stable conditions are obtained. A use- 
ful increase in selectivity and sensitivity is 
obtained by this method. 

ALIGNMENT OSCILLATOR 

The oscillator used for alignment of the 
beginner's short wave superhet comprises a double 
triode valve arranged in a simple feedback circuit. 
Feedback from one triode section is fed back in 
the correct phase to the other triode section. The 
circuit diagram is shown in Fig. 14. This particular 
method of feedback permits the use of a two 
terminal coil in the grid circuit. The necessity for 
tapping or separate feedback coils is thus avoided. 
To avoid the complication of a modulating section 
the anodes of the double triode are fed with raw 
a.c. The S0c /s modulation was found to be very 
effective and no difficulty has been experienced in 
identification of the signal. A small transformer 
capable of supplying 150 -200V a.c. for the anodes 

All coils wound with 28s.w.g. enamelled wire 
on }in. diameter formers. 

THE DIAL DRIVE 

A direct drive dial calibrated from 0 -100 was 
used in the prototype. The accuracy of this dial 
was found to be more than adequate for alignment 
purposes. 

CALIBRATION OF OSCILLATOR 

Range 1. For the calibration of this range a 

domestic receiver covering the medium wave band 
is required. Switch on the oscillator and allow a 
few minutes to elapse so that steady running con- 
ditions may be attained. Tune the domestic 
receiver to the medium wave band and select a 
station of known frequency near to 700kc /s. The 
BBC North programme on 962kC /s is suitable. 
Place the generator near the receiver and slowly 
rotate the generator dial until zero beat is obtained. 
By adjusting the coupling between the oscillator 
and receiver the zero point can easily be obtained 
by observing the throbbing note which slowly falls 
in frequency as the null point is neared. Note the 
generator dial setting and the frequency of the 
station. Repeat this procedure with other 
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frequencies until the remainder of the medium 
wave band down to about 1,550kc /s is covered. In 
this way a complete set of readings can be 
obtained. The generator readings are next plotted 
against frequency on a sheet of graph paper. A 
curve will be obtained from which any frequency 
between 700 and 1,550kc /s can be obtained. For 
frequencies between 1,550 and 2,000kc /s the line 
may be extrapolated. Since the plot of frequency 
against dial readings is a curve the extrapolation 
procedure is subject to error. A better method for 
obtaining the 1.6 and 1.67Mc /s points, which are 
required for receiver alignment, is to plot wave- 
length against generator dial readings. A straight 
line is obtained which can be safely extrapolated. 
The accuracies of the 1.6 and 1.67Mc /s points are 
more than sufficient for receiver alignment. The 
relationship between frequency and wavelength is 

300,000 
W= where W is in metres and f is in 

f 

kilocycles. 
An actual plot obtained by the author is shown 

in Fig. 7. Note that some points may be slightly 
off the line. This is caused by several factors of 
which the most important are observer error and 
inaccuracies in the variable capacitor. When the 
points are made on the graph the straight line is 
drawn to give the best possible fit. The dotted line 
is the extrapolated portion of the line. From this 
dotted line are read off l-6Mc /s, the i.f. and 
1.67Mc /s required for range 3 alignment. 

ALIGNMENT OF RECEIVER I.F. SECTION 
Now that a 1.6Mc /s signal is available the i.f. 

section may be aligned as described in the receiver 
construction. Set the generator to 1.6Mc /s and 
wrap a piece of wire loosely round the top cap of 
VI. Run this lead near the generator. Coupling 
may be reduced by shortening the lead. Peak the 
cores of i.f.t.2 and i.f.t.l for maximum noise and 
working with the smallest possible i.f. signal. I.F. 
alignment is now complete and on no account 
must the iron cores be disturbed. 

ALIGNMENT OF I67Mc /s- 5.3Mc /s RANGE OF 
RECEIVER 

A set of coils to cover this frequency should 
have already been plugged in during i.f. align- 
ment. Set the receiver dial to 100 and adjust the 
aerial and oscillator trimmers to roughly half 
capacity. From the graph find the generator 
reading corresponding to 1.67Mc /s (180m). Inject 
this signal via the top cap of VI and peak the 
oscillator for maximum response. From the graph 
ascertain the generator reading corresponding to 
1.325Mc/s (226.4m). Set the generator to this 
reading and slowly tune the receiver to the h.f. 
end of the band. Harmonics should be heard at 
2.65, 3.975 and 5.3Mc /s. The oscillator trimmer is 
peaked on the 5.3Mc /s harmonic with the receiver 
dial at 0. Return to the l.f. end of the band and 
repeat the process until optimum results are 
obtained. 

The coupling lead is taken from the top cap of 
Vl and inserted in the aerial socket. The core of 
the aerial coil is adjusted on a 1.67Mc /s signal 
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while the aerial trimmer is adjusted on the 5.3Mc /s 
harmonic of 1.325Mc/s. The exact procedure is as 
before. This completes the alignment of Range 3. 
Note the position of the pointer knob of the 
oscillator trimmer and mark this position on the 
panel. 

A partial calibration of the receiver dial may 
now be carried out. From the graph determine the 
IMc /s point and inject this signal via the aerial 
socket. Tune the receiver from the l.f. to the h.f. 
end of the band. Four peaks corresponding to 2, 3, 
4 and 5Mc /s should be heard. From the receiver 
dial read off the points corresponding to these fre- 
quencies. A record of these readings should be 
retained for future use. The 1B- 5.8Mc /s range 
of the generator may now be calibrated against 
range 3 of the receiver. 

CALIBRATION OF THE 1.8- 5.8Mc /s RANGE OF 
GENERATOR 

Switch the generator to this range and set the 
receiver dial to the point corresponding to 2Mc /s. 
Adjust the generator dial until a signal is heard. 
Repeat for the 3, 4 and 5Mc /s points. This simple 
calibration is sufficient for alignment ot" range 4 
of the receiver. Note the generator diel reading 
corresponding to the above points. 

ALIGNMENT OF RECEIVER RANGE 4. 5- I5Mc /s 

The procedure is exactly the same as for that 
employed on Range 3 except that a 5Mc /s signal 
is injected for adjustment at the I.f. end of band. 
The 15Mc /s harmonic of 5Mc /s is used for align- 
ment at the h.f. end of the band.. Note that when 
5Mc /s is injected peaks will be beard at 5, 10 and 
15Mc /s. When alignment is satisfactory note the 
positions of these frequencies on the receiver dial. 
The 5- 16Mc /s range of the generator may now 
be calibrated against these three points. 

ALIGNMENT OF RECEIVER RANGE 5. 10-5-31.5M0 
On this range switch the generator to Range 3. 

At the l.f. end of band inject a IOMc /s signal with 
the receiver dial set to 96 °. The h.f. end of the 
band is peaked on the 30Mc /s harmonic of 15Mc /s 
with the receiver dial set at 5 °. Note that at the 
h.f. end of this band two peaks will be heard on 
adjusting the oscillator trimmer. Select the peak 
requiring least trimmer capacity. 

A fuller calibration of the receiver dial may 
now be carried out. Points for 2, 3, 4 and 5 Mc /s 
will have already been noted for Range 3. Inject 
a IMc /s signal into the aerial socket and note the 
positions on the dial at which the harmonics of 
IMc /s are received on Ranges 4 and 5. For 
example, on Range 4 calibration points at 5- 15Mc /s will be obtained separated by IMc /s 
intervals. The points between the IMc /n intervals 
may be obtained as follows: 

A glance at Fig. 13 -14 will show that a blank 
position has been left on the switch. A long wave 
coil is inserted in this position and the coil can be 
conveniently placed above chassis. The aerial 
coupling winding on the coil may be ignored. 
Switch the generator to this range and place a 

-continued or page 7Sd 
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INVERTED V AERIAL 

FOR ALL -BAND RECEPTION AND TRANSMISSION 

ON 160, 80, 40, 20, 15 AND 10 METRES 

THIS aerial can be used for reception only, 
over the range 10 -200 metres (30- 1.5kc), or for 
both receiving and transmitting, on 160, 80, 

40, 20, 15 and 10 metre bands. It is particularly 
intended for locations where only one pole or 
other high support is available. 

The aerial is shown in Fig. 1, and the high 
anchor point needs to be about 38ft. above ground 
level. A pole may be secured to a chimney with 
TV -type lashings, or may be held with strong 

Insulator --_.., 
(About 38ft. high at 

'vee point 

Alternative 
anchor points 

Pe 

\Ì/ 

41f t 

pass through the insulators. An insulator is fitted 
each end. 

If cords pass down to ground pegs, a total 
width of about 76ft. is required. If a building, 
fence, tree, or other convenient anchor point is 

available, this reduces the total space necessary 
for the aerial. Cord or polythene line is used 
between aerial insulators and anchor points. If 
the aerial is employed for transmitting, its ends, 
should be out of reach of children. 

Insulator 

Pole 

41ft. 14S.WG. or 
7/26SWG. wire 

Insulator 

Peg 

ÍH>.r .. , il:i. ... ::.i'ü.'rL.7.ó.> ..r).;'/; -.,::.;: %. .. . 
. 

About 76ft. 

Fig. I: The construction of the aerial. 

brackets, or with spikes securing it in an angle 
between chimney and house. The aerial wires 
act as halyards, helping to prevent sideways 
movement. 

A piece of 2 x Sin. timber, free from knots, 
makes a good pole. A "ladder pole ", available 
from large timber suppliers, is also inexpensive. 
If the supporting point is a little under 38ft. high, 
the lower ends of the aerial can be spread out 
more, or may be 6 or 7ft. above ground. 

Each element of the aerial is 14s.w.g. hard 
drawn copper wire, or 7 /26s.w.g. aerial wire. 
Each piece is 41 #ft., to allow 3in. each end to 

The apex of the aerial is most easily raised by 
threading a long line through an insulator or 
strong eyebolt at the pole top, before fixing the 
pole. The aerial can then be hoisted up, when 
ready. 

Feeder 

The aerial is designed to operate with an open - 
wire twin feeder, which has negligible losses at all 
the frequencies covered. The feeder is made from 
7 /26s.w.g. aerial wire, with 5in. or 6in. spreaders. 
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Ceramic spreaders of this kind can be purchased, 
or spreaders can be cut from insulating material. 
If the feeder is reasonably taut, one spreader every 
Oft. to 5ft. will do. 

If the aerial is to be used for reception and 
transmission on 3.5, 7, and l4Mc /s (80, 40 and 
20m) bands only, then 300 ohm flat twin ribbon 
may be used for the feeder. The efficiency with 
this type of feeder is less than with an open wire 
feeder. 

Each feeder wire is soldered to one of the 41ft. 
aerial elements. The open wire feeder should not 
touch the roof, pole, or walls. An extra insulator 
or two can be attached to the feeder, with a cord 
to any suitable point, to keep the feeder in 
position. 

Coupling 

There are several different ways in which the 
twin feeders can be coupled to the receiver or 
transmitter. The one chosen depends to some 
extent on the receiver or transmitter, and the 
purpose in view. 

Receiver Dipole Input. Communications type 
receivers generally have a dipole or twin feeder 
input. There are then two aerial terminals for 
this purpose. One feeder wire is taken to each 
terminal. This method is simple, and can be used 
on all bands without adjustment. It is often 
employed with twin feeders, despite the fact that 
the best impedance match between feeder and 
receiver (and thus best signal strength) is only 
obtained on some frequencies. 

Receiver Tuner. A tuner allows the aerial to be 
tuned to resonance, and also provides an 
impedance match. It thus gives best possible 
signal strength at all frequencies. 

The tuner can be made as described for 
a transmitter tuner (Fig. 2) except that a wide - 
space tuning capacitor is not required, for 
reception. If the receiver has a 75f2 or similar 
aerial input, it is best to use a piece of 75t1 co- 
axial cable between tuner and receiver, with a 
coupling loop exactly as described for transmit- 
ting. 

Some receivers have an input for 300 -600n. if 
so, signal strength is improved by taking the 
receiver feeder to a tapping some turns out from 
the coil centre tap. 

To aerial Tuning coil 

/Loop 
/ To receiver or 

I( transmitter (75II) 
-V 

Coaxial cable sheath 
(if used) 

Eartn 

Fig. 2: The method of coupling a twin feeder. 

With a receiver tuner. the tuner variable 
capacitor is adjusted for best signal strength, as 
shown by the tuning meter, signal strength meter. 
or by maximum volume. The increase in signal 
strength obtained from the tuner will be 
important. on those frequencies where a bad 
impedance match would otherwise exist between 
feeder and receiver. 

Transmitter Pi- Output. Twin feeder systems are 
sometimes operated directly from a transmitter 
pi- output circuit, one feeder wire being earthed at 
the transmitter. This method can be used when 
the feeder impedance falls within the range of 
impedances to which the transmitter output 
circuit can be adjusted. 

In this case, the transmitter is loaded up into 
the aerial in exactly the same way as if an end - 
fed wire were in use. 

Transmitter Tuner. This is the most satisfactory 
way of all -band operation, and the same tuner 
may be used for both receiver and transmitter. A 
suitable tuner circuit is shown in Fig. 2. The 
variable capacitor needs to have spacing about 
equal to that in the anode circuit of the trans- 
mitter P.A., to avoid sparking over. 

A coil for 10 -80 meters can be made by wind- 
ing 26 turns of 18s.w.g. wire on a 2?in. diameter 
or similar former, turns being spaced to occupy 
about 3in, in all. The loop can be 3 turns of well 
insulated wire, over the centre of the 26 turn 
coil. 

Any convenient length of 75f) co -axial cable 
passes from the tuner to the transmitter pi- output 
socket. 

In use, taps Y -Y are clipped' on the coil 
at equal distances from the centre tap, to obtain 
resonance on the required band. This is most 
easily done by observing signal strength on the 
receiver, while tuning to some transmission in the 
required band. Clips X -X are placed at equal 
distances from the centre tap, until the trans- 
mitter can be loaded to the required input. 

If a dipole or Zepp tuner is to hand, this may 
be used instead, with series tuning for low feeder 
impedances, and parallel tuning for high feeder 
impedances. The tuner is best housed in a case 
near the receiver or transmitter, so that it can be 
adjusted as required. 

During tests, the aerial was found to give good 
results, for both receiving and transmitting. This 
was also so on Top Band (160m) where the per- 
formance exceeded that expected. 
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PREPARING bri 

m BRIAN ROBINSON. 

2: PERMANENT MAGNETS, ELECTROMAGNETS, 
INDUCTANCE AND CAPACITANCE 

2.1 Permanent Magnets 

T 
HIS type of magnet retains its magnetism and 
is generally made of steel (modern magnets 
may be made of alloys such as Alnico, a 

combination of aluminium and nickel). The main 
uses of permanent magnets in radio work are in 
loudspeakers and moving coil meters. Magnets 
have a North and South pole and the magnetic 
field associated with a bar magnet takes the form 
of "lines of force ". The magnetic field asso- 
ciated with a bar magnet is shown in Fig. 10 and 
that associated with a North and South pole in 
opposition is shown in Fig. 11. 

-- __ I 

/ - 

Fig. 10: Magnetic lines of force around a bar magnet. 

I 

I 
----- \1 '- ------- - ,.- 

N I==-' 
4;4: 

*, -- - - - - -- , . ' 

- -- 

Fig. 10: Lines of force associated with a North and South 
pole in opposition. 

2.2 The Loudspeakers 

When a conductor such as a copper wire or coil 
is suspended between the poles of a magnet and a 
current is passed through the coil the coil will 
move. This principle is used in the loudspeakers. 
A coil is held between the poles of a magnet and 
is made to move or vibrate by passing a varying 
current through the coil. This varying current 
takes the form of speech or music in the form of 

electrical impulses. 
paper cone which 
audible sounds. 

Fig. 12: In a loud- 
speaker, a paper cone 
is connected to a coil 
suspended between 
the poles of a magnet. 

The coil is connected to a 
also vibrates and produces 

N 

Colt 

Paper cone 

Cone 

vibrates 

To receiver 

2.3 The Moving Coil Meter 

This also uses the same principle as the loud- 
speaker. A constant current is, however, passed 
through the coil, which is connected to a pointer, 
and an indication is given which is proportional 
to the strength of the current. Moving coil 
meters can only be used to measure d.c. current 
but voltages can be measured by connecting a 
resistance in series with the meter. The formula 
used to convert a milliammeter into a voltmeter 
is: E x 1000 

R= - -Rm. 

Where R is the desired series resistance E is the 

Fig. 13: The basic arrangement of the component parts 
of a moving coil meter. 

desired full -scale reading of the voltmeter, I is the 
current drawn by the meter (in millia,nps) and R 

is the resistance of the meter. A circuit and 
typical values are given in Fig. 14. 

FSD 1mA 

Rm =10012 
+ 0 

0-10V 

990012 
NVVVV^Nw 

Fig. 14: A circuit for making voltage measurements. 
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BRAND NEW AM /FM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

Chanel. sise 15 x 61 x 5f in. high. New manufacture. Dieu 141 x 4in. in 
colours, predominantly gold, 200 -250v. A.C. only. 

Pick -up, Ext. Speaker. Ae.. E.. and Dipole Sockets. Five posh buttons - 
OFF, L.W. M.W., F.M. and Gram. Aligned and tested. 0.P. Transformer. 
Tone Control. 10004900 M.; 200 -550 M.; 89.98 Mc /s. Valves EZ80 rect.; 
ECH81, EF89, EARC80, EL84. ECC85. 
10 Ola. ELLIPTICAL SPEAKER 25 /- Lo purchasers of this oboesls. 
TERMS: (Chassie) 25.10.0 Mown and 6 monthly payments of 00.4.0. Cheap 
Room Dipole for V.H.F., 12/6. Feeder 6d. per yard. 
ALTERNATIVE DESIGN. L.W. 1000 -1900 M.; S.W. 19.15 Mc /s); M.W. 
190 -473 M.; V.H.F. 97 -100 Mc /e.; Gram position. Otherwise similar I.o 
above chassie. Price 115.15.0 (caer. paid). TERMS: £3.10.0 down :md 
6 monthly payments of 09.4.0. Circuit diagram 2/ti. 

.. 
A417 

PUSH -PULL O.P. 
AMPLIFIER £5.5.0 

(81 Carr.) 

Brand new 200 -240 A.C. mains 
Basa, treble ami vol. contrais. 
with valves EZ80. ECC83 and 
2 -ELM giving full 8 w. Chaesls 
12 x 3/ x 31in. With op. trans. 
for 2-3 ohm speaker. Front panel 

(normally screwed to chassie) may be removed and used as "flying panel ". 

LAFAYETTE 
FCLLY GUARANTEED 

MYLAR BASE 
Sin. Double play. 1.200 ft... 
Ofin. Double play 1.600ft. 
7in. Stand. play, 1,20011. 
lin. Long play. 1,800ft. 
71n. Double play, 2,400ft. 

BRAND TAPE 
AT RECORD LOW PRICES 

P.V.C. BASE 
51n. standard play. 600ft. 8/8 
Afin. standard play, 630íL 11/8 
ACETATE BASE 
5,u. Stand. play. 600fí. .. 8/- 
5ìn. Long play. 000ft. 10/- 
51)n. Long play, 1,200fí... 12/6 
7 /n. Long play, 1,80011. .. 15/- 
MESSAGE TAPES 
31m Stand., 10011. 8/8 
Sin. Long Play, 225E. 4/11 
aim Double Play 300fí....,, 7/6 
Mn. niole, COOft. 14/- 

; 4 reels and over Poet Free 

15/- 
22/8 
12/6 
19/6 
25/6 

TRIPLE PLAY 
31m 450ft. 12/6 
41n. 90011. 22/6 
51n. 1,800ft. 42/8 
55ln. 2,40001. 55/- 
71n. 3,60011. (Unboxed) 75/- 

P. d P. 1/- extra per reel 

SELF- POWERED VHF TUNER 
CHASSIS. Covering 88 -95 Mc /s. Mollard 
permeability tuner. Dime. 8 x 6 x 
6/n. high. Valves ECC85 and 2- EF89's 
plue 2 diodes with EZ80 rectifier. Mains 
transformer. Fully wired and tested 
ONLY 88.17.6 (cary. paid). Room dipole 
12/6. Feeder 6d. per yard. 

6- TRANSISTOR 
PORTABLE - Fully Built 
Che "SCALA" for only 27.10.6 caer. 

paid. 8} x 2 x 511n. high. Choice of 
colours. Resins. M.W. and L.W. 
Ferrite aerial Battery 2/9 extra Printed 
circuit. Nicely styled. A professional 
Job 3fin. speaker. Fully tunable M.W. 
and L.W. Superhet circuit. 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 range) 90v. 15 mA and 1.4v. 125mA 
42/6 (4/- post). 200.250v. A.C. Also for 250mA, 1.4 v. and 90v. 15mA at 
same price. Two separate units to replace existing batteries 4 x 21 x 211í. 
and 3 x 24 x 14in. 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. Delivery by return. 
Terme avallable ou Items over 85. send Od. (stamps will do) for 20 page 
Illustrated catalogue, C.O.D. 2/. extra. 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTES 
Regret overseas orders canant be executed. 

GLADSTONE RADIO 
',lie t: .bile AI)I)I; y.ms -- 

, I,U;GD 
66 ELMS ROAD, ALDERSHOT, Hants. 1t', I)-I 
.- ones. Iron, station ani Bitte! . Aldershot 22240 

"REALISTIC" 
` S EVEN' 

7 Transistor Superhet. 350 
Milliwatt output, 4 -inch speaker. 
tli components mounted on a 
single printed circuit loan) 
size 3/ x 51in. in one complote 
assembly. Plastic cabinet, with 
carrying handle, sine 7 x 10 x 
31in. External Socket for car 
aerial. Ferrite rod aerial. 
Price for the complete parcel 
Including Transistors. Cabinet. 
Speaker. etc. and full Con- 
struction Data: is Gal ff Ls 

P. & P. 4)0. är:! 1 .7 V 

_.-,..- 
`-_ ̂--_-- `,.^^'----._._- 

PP9 Ratte, 3/9. Data and inetroc- 
tione separately 2/8. Refunded if 
au purchase the parce'. 

Any parts supplied separably. 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
HIGH IMPEDANCE 

PRINTED CIRCUIT. 41o. x 21in. x 14in. over transformer.. Output for 
;l -ohm speaker. Suitable for microphone. record player guitar and 
intercom. 9 volt battery required. Frequency range Imo cps. to 25 Keps. 
Pusti -pull output class R. Instruction sheet provided. Frilly wired 
ready for ace. Two types. 200 mw. 20 /6. I watt. 411 -. P. .1 

SINGLE RECORD PLAYER 
USING EMI DECK 
AND PICK UP 
4 speed, 2nn1040y A.C. Valves, rectifier 
and ECL82. Cab. size 12 x 111 x 51in. 
attrac. coloured imitation leather finish. 
Takes 7' & 10' records. 87.19.6 cary. paid. 

ALTERNATIVE TYPE OF SINGLE 
RECORD PLAYER available using, 
BSR GII7 motor and pick up on 
plate. Valves ÚY86 and UCL92. Cab. 
sise 155 x 13 x 5jin.. red or blue resin. 
Takes 7 ,o., loin. & 12 in. records 
Price £8.9.8, caer. paid. 

PROTECT AGAINST FIRE. AUTOMATIC FIRE 
ALARM 
Sandie siren when air icmperattn'eu re- 66/031 
1200F. Measures 6 x 21 x 15 in. Only 27/6, 
(Post 2/ -I. Or in Kit Form with calibrated 
BI -metal contacts 22/6. (Poet 20). 

24- WATT AMPLIFIER 
Our price ONLY 58/- (poet 5/-); a few hundred only: valves EF91 and 
ECL82 with metal rectifier: 6 x4 x !fin. high (51n. over ECL82). 
Malus trans and o.p. with vol. and tone controls; on-of; coax. Input. 

GRAMOPHONE AMPLIFIERS AND PLAYERS 
14 watt type. With Sin. a 4 /n. speaker. Raffle 101 x 71in. 204-240v. A.C. 
ECL82 and Rectifier. Tone and Volume On /of ewitih. Two kaolbs Ready 
to play. 49/8, poet 5 / -. 
4 watt type. Valves UY95, UF80 and UL84. 200 -340v. A +^ Covered 
baffle 131 x 7/In. (6m. speaker), 3 front controls: hase, trebl, on- ofI /vaL 
60/ -, post 5/ -. Double wound mains transformer. 
Cabinet ta'Ot either type with plain !motor board x3 cary. po. Complete 
record player in beautifully styled cabinet. fully built (NOT A KIT), 
810.17.6, with UA14 4 -speed autochanger, or with Garrard Autosllm 
4 -speed autocbanger. 811.5.0. 
Single player in Cab., 131x13x541n. R.S.R. Monarch 4 -speed deck, 28.17.6. 

QUALITY PUSH -PULL OUTPUT AMPLIFIER 
Chassie 10x71x7 /in. high over trans. Used, guaranteed and to excellent 
order. New valve. EZ40, ECC83 and 2 x EIA1; 8 watts Maine transi. 
tapped 200.250 volts. O.p. Trans for 3, 8 or 15 ohms. Choke smoothing 
On /off /vol. and tone controls. For tuners, Record Players, tc. 28.15.0. 
P. d P. 60. We can modify for Guitar input for 15 /- extra. 

TAPE RECORDER AMPLIFIER 
Fully built. Front panel 121x3in. Chassie slze I04x5x4)n. valves EF86, 
ECC83 and 2- E1,84. Controls (1) HIC. Vol. (2) Tuner/P.U. Vol. (3) Play 
back or monitor. (41 Tone. 2 jack sockets for Tuner /P.U. and MIC- switch 
for superimpose. separate power pack containing tranoformerand rectifier. 
For Collera studio deck only. Price £8.144 (60 P. & P.). 

4 -SPEED AUTOCHANGERS 
BSR -UMS 

- - - - 

.. £6.19.6 
0.4 R RA RD AUTOSLIM 

£7. 
26.10.0 

STEREO 5.0 
AUTOSLIM DE LUXE AT6 210.19.8 
STEREO ... 011.10.0 

Carr. 50 each 

13 x 8 in. LOUDSPEAKER 49/6 (pasts /6)- 
Three ohm. Ceramic magnet of latest type. BRAND NEW. 

HEATER TRANSFORMER 
Mains Input giving 6.3v. 2 amp. Size 21x2xlin. (24in. over winding). 
5/6 ea. Less 10% for 12. or 20°% for 30. P. & P. 2/- for I b ô, poet free 
more than six. 
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L.K. ELECTRONICS (Victoria) LTD. 
17 GILLINGHAM ROW, LONDON S.W.I 

Are now sole national concessionaires for the 

SIOUX 60 WATT GUITAR AMPLIFIER 
Incorporating - 
I0 high duty speakers in two columns of 5. 

Designed to handle efficiently the full output of amplifier at 
frequencies down to 25 c.p.s. 

Heavily made cabinet in two -tone Vynair. 

For 200 -250 v. to 50 c.p.s. A.C. mains operation. 
Four jack socket inputs and two independent volume controls 
for simultaneous connection of up to four instrument pick -ups 
or microphones. 
Level frequency response throughout the audible range. 

MICROPHONE, STAND, LEADS -INCLUDED 

OUR PRICE 3S gns. ONLY 

PLEASE SEND S.A.E. FOR DETAILS 

NEW 
N 

notjustlbut2 
NEW TUNER - AMPLIFIERS 

model 127 Stereo £37.10.0 

Optional case (both models) 
TEAK & VINYL HIDE E3. 10. 0 
For full details, technical specification and list 
of over 300 stockists, post coupon or write 
mentioning PW. 12.64 

Name 

Address 

PW 12.64 

model 127 Mono E26.10.0 

4' 

ARMSTRONG AUDIO LTD .WARLTERS ROAD. LONDON N7 
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To convert a milliammeter into an ammeter or 
a milliammeter having a higher full -scale deflec- 
tion a shunt resistance must be used. The formula 
used to find the value of the shunt is: 

Rm 
R =- where R is the shunt resistance, 

n -1 
Rm is the meter resistance and n is the factor by 
which the original f.s.d. has been multiplied. A 
typical example is shown in Fig. 15. 

0 -10mA 
Fig. 15: Inclusion of the shunt resistor (11.1SZ)gives the 

milliammeter a higher full -scale deflection. 

2.4 The Electromagnet 

When a coil of wire is wound round a piece 
of soft iron and a current is passed through the 
coil the soft iron will become magnetised. When 
the current is switched off the soft iron imme- 
diately loses its magnetism. This type of magnet 
is called an electromagnet. Electromagnets are 
generally used in electric bells and buzzers and 
relays, all three of which are really switching 
devices. See if you can work out how the relay 
switches on the current in a separate circuit in 
Fig. 16 and how the electric bell in Fig. 17 rings 
continuously. 

Iron core -R 

I 
Switch Coil 

Battery 

Soft iron 

Battery 

Contacts 

Lamp 

Fig. 16: Here an electromagnet is used to operate a elay 
for switching on the lamp. 

2.5 Self- Inductance 

ff a wire is wound into a coil and a current is 
passed through the coil the coil will oppose any 
change in the value of the current passing through 
it. This property of opposing a change in current 
is called inductance and is due to the fact that a 
second current is induced in the coil which 
opposes the change in current. The amount of 
inductance possessed by a coil depends on the 
number of turns, the area of cross -section of the 
coil, the length of the winding and the material 

743 

Contact Hammer 
Spring i 

9 4 
Switch R Coil 

Battery Gong 

-T __Soft iron core 

Fig. 17: The circuit of an electric bell. 

on which the coil is wound. If a current passes 
through a coil the current does not at once rise to 
its maximum value because of the inductance of 
the coil. This is shown in Fig. 18. 

U 1 
Time -i- 

Fig. 18: The rise of current with time in the coil shown on 
the left, is illustrated graphically on the eight. 

Inductances are measured in Henrys. The Henry 
is a large unit and in radio frequency coils the 
inductance is generally measured in microhenrys 

1 

of a Henry. The inductance which 
1,000,000 

acts when a current passes through a single coil 
is called self -inductance. 

2.6 Mutual Inductance 

When current flows through a coil a magnetic 
field is set up round the coil as shown in Fig. 19. 

---- --- 
- 

-------------- - 
, ! -- -------- ! 

" ------------ 
1''e=t 4'iTpyo-: 

-------------a - ------------" .--- ---------------- 
a 

Cell 

Fig. 19: The magnetic field set up around a coil of wire. 

If a second coil is now brought near to the coil 
shown in Fig. 19 so that the lines of magnetic 
force " cut through " it a current will be produced 
in the second coil. This current is produced as a 
result of a mutual inductance between the two 

www.americanradiohistory.com

www.americanradiohistory.com


744 PRACTICAL 

coils. This is shown in Fig. 20, a milliammeter 
being used to demonstrate the induced current in 
the coil. The coil connected to the cell is called 
the primary coil and that in which the current 
flows is called the secondary coil. 

Two coils such as those in Fig. 20 are said to 
be coupled and the coupling effect is greatest when 
the two coils are on the same axis and close 
together. 

Primary coil Secondary coil 

Cell Milliammeter 
Fig. 20: The effect of placing one coil in close proximity 

to another. 

2.7 Inductances used in Receiving and Transmitting 
Circuits 

Adding an iron core (generally powdered iron) 
to a coil increases the inductance considerably and 
therefore for receiving purposes coils'can be made 
very small. Also the inductance of a coil can be 
reduced by adding a core of a metal such as brass. 
As will be seen later when a.c. theory is dealt with 
the inductance of a coil varies according to the 
frequency of the current which passes through it. 
Generally, in transmitting circuits where there is 
considerable radio frequency power, the induc- 
tances used in the circuit will be self- supporting 
(i.e. not wound on a " former"), will be made of 
stout wire and will have an air core. 

2.8 Capacitance 

If two metal plates are separated by a small 
distance and connected to a battery and switch, 
as shown in Fig. 21, the instant the switch is closed 

-1- Battery. 
Metal plates 

Fig. 21: How electrical capacitance is obtained. 

electrons will travel from the upper plate towards 
the positive terminal of the battery and electrons 
will leave the negative terminal of the battery and 
travel to the lower plate. The plates are now said 
to be charged. The switch can now be opened 
but the plates will retain their new charge. The 
charges can be neutralised by short- circuiting the 
plates, a spark often resulting. 

WIRELESS December, 1964 

Two plates as shown can therefore be used to 
store an electrical charge and a device which can 
do this is called a capacitor or condenser. The 
capacity or storing power of a capacitor is 
dependent on the area of the plates, the number 
of plates, the distance between the plates and the 
material (dielectric) between the plates. 

The unit of capacitance is the farad. This is 
too large for most radio applications and the 

1 

microfarad of a Farad and the 
1,000,000 

picofarad or micromicrof arad 

of a microfarad 
1,000,000 

are more commonly used. 
Capacitors fall into two main types, fixed 

capacitors which have a fixed capacity and 
variable capacitors which have a variable 
capacity. The symbols for these two types are 
g :nerally represented as shown in Fig. 22. Fixed 
capacitors are physically usually small and may 

1 
Fixed Variable 

Fig. 22: The circuit symbols of 
capacitors fixed and variable. 

often be made of metal foil with a thin layer of 
dielectric, such as waxed paper, between the 
plates. The capacitor may also be made of two 
long lengths of foil separated by waxed paper and 
the whole being wound cylindrically so as to 
occupy a small space only. A special type of fixed 
capacitor is called an electrolytic capacitor but 
this will be dealt with later. 

Variable capacitors have two sets of plates, one 
set variable and the other fixed; moving the 
position of the variable plates alters the capacity 
of the arrangement. The two sets of plates are 
almost always separated by air but occasionally 
mica may be used. 

The voltage which can be applied to a 
capacitor depends upon the distance between the 
plates and the material separating the plates. If 
too high a voltage is applied sparking will occur 
between the plates and the breakdown voltage of 
the capacitor will have been exceeded. 

Question - 
A meter has a full -scale deflection of 10mA and 

an internal resistance of 50í2. Calculate, using 
Ohm's Law, the following: 

a. The value of the series resistance required 
to convert it into a voltmeter reading up to 
250V. 

b. The value of the shunt resistance required 
to convert it into an ammeter reading to 2A. 

Use the formulae given in the article to check 
your answers. Answers to Question 1 last month 
are given on page 790. 

Part 3 Next Month 
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A MODEL CONTROL 
TRANSM ITTER 

by 

THE circuit shown here is extremely simple, 
and has proved to be very useful. When 
experimenting with radio control equipment 

indoors, power can be drawn from a small 
mains unit. This unit should deliver 6.3V a.c. 
for the 6C4 heater, and 10mA at 150V h.t. supply. 
When mains are not available, the mains unit is 
removed, and the transmitter operated from 
batteries. As O.15A is drawn from the 6V supply, 
reasonable battery life is obtained. 

Fig. I shows the transmitter circuit and battery 
connections. Any home -built or ready -made c.w. 
type receiver may be used. The transmitter is 
not suitable for controlling tone receivers. The 
unit is tuned to the required frequency by TCI 
and the control switch or key used to control the 
model is connected in the 6C4 cathode. . 

The transmitter is built on a piece of thin 
paxolin 4in. x 4in. Drilling positions can he 
taken from Fig. 2. The valveholder requires a 
tin. diameter hole. Short 6BA or similar bolts 
are provided with tags and fitted in the positions 
indicated, for battery, coil and key connections. 

An extra tag is fitted at point 1, Fig. 2, and 
one projecting tag of TCI is soldered to this. A 
stout lead passes from the centre tag of the 
trimmer, through a small hole, and to tag 3 in 
Fig. 3. 

All underneath wiring is shown in Fig. 3. and 
leads and parts should be positioned approximately 
as illustrated. Wires are short and direct, and 
insulated sleeving is used on all leads. The wire 
ends of resistors and capacitors 
are cut down as necessary. 
Connections should be rigid, so 
20 s.w.g. tinned copper wire, 
with 1 m.m. sleeving, will be 
satisfactory. A lead passes from 
h.t. positive to tag 2, as in Fig. 2. 

Coil LI /L2 

This need not be wound 
exactly as described, provided it 
can be tuned to 27Mc /s with 
TCI trimmer about half closed. 
For this type of circuit, a self - 
supporting coil is not recommen- 
ded. A smooth paxolin tube can 
be used as a former, though a 
former with notched ribs is 
better as turns are then evenly 
spaced and cannot move. 

The former actually used was 
approximately tin. across the 
ribs and I +in. long. L2 consists 
of 10 turns of 20s.w.g. tinned 
copper wire, the winding occupy- 

F.G.Rayer G30 GR 

ing lin. A short lead is soldered on the centre turn, 
this being the tapping 2 in Fig. 1. The ends of L2 
coil are soldered to tags 1 and 3 in Fig. 2, and the 
tapping is soldered to tag 2. 

Two turns of insulated wire are used for the 
aerial coupling winding LI. These are wound 
round the centre of L2 coil, the ends being twisted 
together, and taken to tags 4 and 5. In Fig. 2, 

V1 
6C4 mom 

000 

6 

Key 

3 4 

H.T.+ 

Battery box 

HT- 

L 

Fig. I: The 27Mc, s transmitter circuit. 

J 
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this winding and its connections 
are shown with broken lines. 

A former which would hold 
10 turns, sin. in diameter, was 
tried, and was also satisfactory. 
A ¡in. diameter former would 
also do well. Formers smaller 
than sin. diameter are not 
recommended. The wire gauge 
and spacing between turns are 
not critical, provided the finished 
coil can be tuned around 
27Mc /s. The finished coil was 

-,mounted with a *in. bolt, spacer 
and bracket, as in Fig. 2. 

Tuning and Aerial 

The heater may be run from 
a.c. or d.c., the polarity with d.c. 
being unimportant. The h.t. 
supply is 90V to 150V according 

`to power required or the supply 
available. 

The transmitter must be tuned 
to a frequency in the Model 
Control band (26.96 - 27.28 
Mc /s) before the aerial is 
attached. If desired, a test for 

. r.f. can be made by soldering a 
6V 0.06A bulb to a 2 -turn loop, 
and bringing the loop near the 
transmitter coil. The bulb should 
light at reasonable brilliance. 

To tune the transmitter, a 
calibrated wavemeter is required. 
The wavemeter is set to a fre- 
quency near the middle of the 
band (say about 27IMc /s) and 
is coupled to the transmitter 
coil. If the wavemeter has a bulb 
indicator, the wavemeter coil 
will need to be in line with the 
transmitter coil, with an inch or 
so between coils. Coupling 

' should be loose (coils as far 
apart as possible, provided suffi- 
cient power is transferred to light 
the, bulb). TCI trimmer is then 
rotated until the wavemeter bulb 
lights best. A 9in. length of insu- 
lated tube, filed to engage. the 
trimmer, is handy for tuning. 

If the wavemeter has a sensi- 
tive moving -coil meter indicator, 

- coupling between transmitter and 
' wavemeter can be small, the 

units being separated by such 
distance as will give a satisfac- 
tory deflection of the meter. 

If the coil has been wound to 
dimensions other than those 
given, the tuning range obtained 
may be unsuitable. If 27Mc /s is 

approached with TCI trimmer 

red 

December, 1964 

green 

To 
batteries 
and S1 

H.T.+ 

0 
6V 

black 

To 
key 

2 Ç0 

centre -tap 

v1 
valveholder 

TCI 

Fig. 2: Layout on top side of the chassis panel. 

HT.+ 

6V 
via Si 

HI- 

Fig. 3: Wiring on the underside. 

COMPONENTS LIST 

RI IOkn IW 
CI I000pF 250V or similar 
C2 25pF mica or ceramic 
C3 I000pF 250V or similar 
VI 6C4 
One B7G valveholder. I,' -in. x rin. diameter 
coil former. 4in. x 4in. x min. paxolin panel. 
20s.w.g. wire, 6BA nuts, bolts, connecting wire, 
etc. 

-continued on page 782 
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monitoring a BIG 
A RAPID FAULT -FINDING SYSTEM 
FOR COMMUNICATIONS RECEIVERS 

ANY item of electronic equipment is liable to 
break down but, in the case of communica- 
tions receivers, such " down time " must be 

kept to a minimum if communication schedules 
are to be maintained. Rapid maintenance of the 
receiver when the fault has been found is very 
largely tied up with the design and layout of the 
receiver, but rapid fault finding can be greatly 
helped by a comprehensive monitoring system. 

Monitoring a receiver such as that shown in 
Fig. 1 can be a very extensive arrangement if all 
possible points are to be covered. Obviously h.t. 
lines have a priority and one could feasibly 
monitor all h.t.- carrying electrodes at all valves. 

HT. line 

Mixer 

Voltage 
stab, 

IFI 

voltage 
AGC 

v 

Receiver 
by S. Simpson 

One could also check all bias voltages where such 
are developed. 

All this could lead to a monitoring system so 
complex that it might itself require monitoring to 
ensure its serviceability, to say nothing of the risk 
of malfunctioning of the receiver caused by inter- 
action in the numerous monitor leads! 

A compromise can, however, be obtained and is 
described in the following paragraphs. It leaves 
several gaps in information but does narrow the 
field such that the operator should be able, firstly, 
to say with fair certainty what has happened and, 
secondly, by using normal metering and tools to 
quickly clear the fault. 

1F2 . . 

AGC_AGC 
amp. diode 

Signal 
rect. 

BFO 

.r> AF1 

0 

AF2 Output . LS. 

Acoustic L 
feedback 

Signal strength 
Of bias) 

AGC voltage 

Stabilised voltage 

Local oscillator cathode bias 

Calibration oscillator output 

O 

Calibration oscillator bias 
O 

Power 
supply 

HT (smooth) 

o 

o 

AF 
cathode 

bias 

Monitor 
selector 

H.T. (rough) P 

output 

O 

Maximum 
value 

Fig. 1; A block diagram indicating the monitoring system in a typical communications receiver. 
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Monitoring Points 

H.T. supplies must be known, thus the rough 
h.t. and smoothed supply are monitored. One 
thus has a check on the filter system, also a check 
on serious breakdown of decoupling capacitors. 
Working backward through the receiver the next 
useful point is the a.f. output signal (for a reason 
explained shortly). This signal is taken from the 
output transformer secondary, rectified, smoothed 
and passed as a fluctuating d.c. voltage to the 
monitor switch. 

The a.f. output valve is a " hard " worker and 
a check on its bias condition is desirable. (The 
paralleled resistance of the meter will temporarily 
alter the actual operational bias but a reading 
taken during normal operations gives a figure for 
comparison when abnormal operation is sus- 
pected.) 

From HI line 

HI 
On /Off 
switch 

Tone test 
From signal 

diode 

Screened single 
lead 

Remainder of 
receiver 

1 

WIRELESS December, 1964 

(4) The stabilised voltage applied to the local 
oscillator in the frequency changer; a 
voltage can be present even if the stabiliser 
valve has failed but will differ appreciably 
from normal. 

With these facilities the operation of the entire 
receiver can be checked as follows: 

(1) The crystal calibrator is switched in. 
(2) The r.f. gain control is turned to maximum 

and the receiver tuned to a known harmonic 
on, say, the medium wave band if a 
100kc /s crystal is in use. 

(3) A.G.C. is switched in, also b.f.o. at lkc /s. 
(4) The monitor circuit is switched to i.f. 

cathode bias and the receiver carefully 
retuned to maximum signal (minimum bias 
reading). This should coincide with a 
previously logged dial setting of the tuning 
capacitors. 

Amplifier 
section 

L.S. transformer LS. (cone omitted 
behind baffle to clarify drg.) 

-T===--- 

J 

High -Z 
output 

To 
speech 

coil 

Twisted pair_ 
/ -- 

Tuning 
screw - 

Mic transformer Bridge 
(screened) 

Fig. 2: A 'tone -test' arrangement for checking the a.f. amplifier stage of the receiver. 

In the receiver shown amplified a.g.c. is used. 
The full output of the a.g.c. diode is monitored, 
also the cathode bias of the last controlled i.f. 
valve. Drift in tuning of that i.f. amplifier, which 
is part of the amplified a.g.c. system, is thus shown 
by a fall in diode output; a fault or drift in the 
main i.f. amplifier is also made apparent by 
comparing a known diode output against the effect 
of a.g.c. in the i.f. amplifier. 

The question arises: How does one know that 
the a.g.c. i.f. amplifier is receiving a normal signal 
to cause it to produce a known diode output? 
This doubt is settled by further monitoring at the 
points listed below: 

(1) The r.f. output of the calibration oscillator, 
rectified by a diode, to show that r.f. is 
indeed coupled to the receiver input. 

(Z) The cathode bias of the calibration oscil- 
lator to show whether the valve is 
oscillating normally (weak oscillation shows 
up as an increased voltage). 

(3) The cathode bias of the frequency changer 
(again weak or non -oscillation gives a 
noticeable rise above a normal operation 
figure). 

(5) 

(6) 

(7) 

Piano 
wire 
(N'4) 

The monitor circuit is now switched to a.f. 
output. 
The a.f. gain control is set to a pre- 
determined position (gained from experi- 
ence). 
If the receiver is behaving normally a 
known figure of a.f. output is shown on the 
monitor. 

The above procedure has proved satisfactory in 
checking the receiver diagrammed in Fig. 1 but 
will, of course, be modified to suit individual 
cases. 

So far the monitor has covered the complete 
front end, the i.f. amplifier, the a.g.c. system and 
a check of a.f. output. It is, however, useful to 
be able to check the a.f. amplifier on its own and 
the following method; illustrated in Fig. 2, is used 
by the author for the purpose. 

A taut 10in. length of piano wire is stretched 
across the wooden baffle board supporting the 
loudspeaker (tightening is achieved by passing one 
end of the wire through a hole drilled in the shank 
of a No. 6 wood screw which has been run well 

-continued on page 758 

www.americanradiohistory.com

www.americanradiohistory.com


December, 1964 PRACTICAL WIRELESS 749 

WB 12!14 
AMPLIFIER 
This Is the heart of any 

sound reproduction 
system, particular atten- 
tion having been paid 
to circuit design, layout 
and appearance. 

WHITELEY ELECTRICAL 
RADIO COMPANY LTC. 
MANSFIELD NOTTS. Telephone: Mansfield 1762/5 

TO NORTH LONDON 

A CONSTRUCTORS PARADISE 

THOUSANDS Of COMPONENTS IN STOCH ! 

Including: Valves, Transistors, Resistances, 
Condensers, Plugs, Sockets, Ferrite Rods, Dropper 
Sections, Knobs, Transformers, L.O.P.T., F.O.P.T., 
S.O.P.T., Mains, Stylli, Loudspeakers, Tapes and 
Spools, Indoor Aerials, Headphones, Earpieces, 
Record Decks and Man Others' ' 

YOU NAME IT - WE HAVE IT!! 
SPECIAL OPENING OFFER* j15' 
17 "Second -Hand TV's from á 
SEE THEM WORKING BEFORE YOU BUY! 

DOZENS OF NO -GOERS FROM 5/- (Full of 

useful spares) Ideal for Beginners! 

JOHN TRAPP SERVICE SHOP 
at 52 COLERIDGE ROAD, THE BROADWAY, 

CROUCH END, N.8. 
TELEPHONE: MOUntview 1183' 

MODEL H.F. 1016 `MAJOR' 
This 10 inch, 16,000 gauss unit is specially suitable 
for use in the smaller type of enclosure having a 

volume of approximately 11 ct bic fem. 

Type Flux Density Price 

10" H.F.1012 12,000 gaunt E4 12 0 

8' H.F.816 16,000 gauss E6 6 0 

8' H.F.812 12,000 gauss E3 16 6 

8' H.F.810 10,000 taus" E2 17 0 

T359 tweeter 9,000 gauss LI 12 3 

T8I6 16,000 gauss 5 19 3 

TIO tweeter 14,000 gauss L4 12 9 

Designed for the electronics age .. . 

PRIMAX and PRIMAXA solder guns 

S 
P 
o 
T 

G 
H 
T 

s 
o 
L 
D 
E 
R 

G 
U 
N 
S 

PRIMAX 
SOW SPOTLIGHT 

86/8d w 

Distributed by Se KEMPNER LTD. 
29 PADDINGTON ST., LONDON, W.I. -el: HUNter 0753 
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LEARN - THE 
PRACTICAL 

WAY... 

... -...:.,t:. osic 
your career .. . 

hobby .. . 

own business . e . ? 
The demand for good Electronic Engineers is increasing 
almost daily throughout the world. Electronics is now 
the most rapidly expanding of all industries with its 
applications reaching into almost every sphere of human 
activity. If you are looking for a new career with new 
opportunities, then now is the time to choose - 
Electronics. If you are already employed in this field- 
then , is the moment to seek high qualifications 
to scure the top jobs which are waiting to be filled. 
Most of all, the great potential of electronic develop- 
ment means unlimited scope for the future and will 
ensure a secure occupation for you -unlikely to be affec- 
ted by possible future recessions in other industries. 

The British National Radio School has had 25 years' 
experience of HOME STUDY coaching for students 
wishing to master the fascinating subjects of Elec- 
tronics- whether the object be career or as a hobby or 
new interest. The School is entirely independent and 
specialises ONLY in the teaching o' electronic subjects. 
It employs only fully qualified staff to conduct and 
supervise each individual course taken by a student 
and it is this close and personal contact between Tutor 
and Student which we believe makes possible the suc- 
cessful completion of a course of study. 

A special feature of our system is that all courses 
start right from the beginning and no previous know- 
ledge or experience is necessary or expected. Training 
is carried out in easy step -by -step stages using the most 
modern methods of tuition. The great advantage of 
the home study method is that it provides a complete 
self- contained course giving everything needed for the 
subject concerned and enabling work to be done in the comfort o' one's own home and over any period of time 
desired. 

EXAMINATION COURSES 
CITY & GUILDS TELECOM. TECHNICIANS CERT. 
CITY & GUILDS FULL TECHNOLOGICAL CERT. 
A.M.Brit.I.R.E. EXAMINATION. 
RADIO AMATEURS LICENCE EXAMINATION. 
P.M.G. CERTIFICATES FOR RADIO OPERATORS. 
R.T.E.B. SERVICING CERTIFICATES. 

OTHER COURSES 
MATHEMATICS SERVO -MECHANISMS 
TELEVISION COMPUTERS 
TRANSISTORS RADAR & NAVIGATIONAL 

AIDS 

Learn - by building - an 
international renier us 
the top quality class . 

Moe transistors . L.W. 
.W. TWO SHORT 

WAVE Band: and VHF/ 
FM . incorporates every 
modern receiver dentn 

rchniine. 

c.;; 
:: / 

20.000 ohm /volt 
modern multi- 
range lest meter... Cathode ray oscilloscope 

to show how circuita 
work ... 

inuiN Complete picture way 
library of theory book, and 
practical manuale 
NO MATHEMATICS! 

Transistorised 
signal generator 
of new design and 
wide frequency 
coverage... 

BUILD AND EXPERIMENT WITH ALL 
THE ABOVE -AS- YOU -LEARN .. . 

This is a new complete experimental course comprising a 
mixture of theory and practical work using a very full 
range of electronic components and apparatus. Starting 
right from the beginning -or at a later stage if needed -the 
course enables the student to build up all the basic elec- 
tronic circuits -amplifier:- oscillator: rectifier: detector: 
etc. -and finally to the design. construction, testing and 
servicing of a latest design fully transistorised receiver 
using nine transistors and covering long and medium ware 
and 'TWO SHORT WAVEBANDS plus VHF /FM reception. 
It is of real luxury quality throughout -operates from a 91. 
battery and can be used anywhere in the world. Every pre- 
sent -day technique in circuitry is covered and the course 
also includes multi -range test meter; signal generator and 
oscilloscope. Icy the end of the course the strident will be 
able to deal with any type of rervicing work with confi- 
dence and will also have a Pers useful workshop of equip- 
ment. Nearly MO interesting and absorbing EXPERI- 
MENTS are carried out during this comprehensive course 
enabling anyone to gain full mastery of electronics. -Me/ III MN. 

TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS. 
Please send me your free Brochure, giving details of your Courses, without any obligation, to:- 

NAME 
Block Caps 

ADDRESS Please 
I am interested in courses above 

(We do not employ rebrrsentat,ves) PW 12.64 

British National':='Raudio: School 
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A COMMENTARY BY HENRY 

PRACTICALLY 
WIRELESS 

THE national dailies are 
clamorous, just about now, 

with suggestions of seasonal 
gifts. The lady columnists slink 
between laden counters, licking 
their pencils, filling their note- 
books with apt ideas. 

In these days we have to shop 
this early for Christmas, other- 
wise the stores will only have 
Easter eggs on show. 

Remembering some of the 
presents we have received from 
misguided maiden aunts, and 
malicious colleagues, we thought 
it could be a good notion to 
suggest a few suitable ideas for 
some of the characters who have 
haunted the radio enthusiast in 
these pages and elsewhere. 

Simple gifts, as for example a 
second -hand flea- trainer's outfit 
for the chap who thinks up those 
diminutive designs which so tax 
the constructor's eyesight and 
defeat his fumbling fingers. 

Or a "Lucky-Dip" parcel of 
unrelated oddments for the con- 
tributor whose constructional 
article advocates: "33 turns of 
24s.w.g. enamelled copper on a 

former, and 100 turns of 
42s.w.g. double -silk covered on 
XYZ former type 54321 ", I 
mean, have you ever tried to cal- 
culate how many inches (feet. 
yards ?) make 100 turns of 

Lady columnists slink between laden 
counters. 

42s.w.g., then ask for that odd 
length at your local factor's 
spares counter? 

Then there is the chap who 
thought up the modern, plastic 
knob, which disintegrates at a 
touch. This horror -for which a 
replacement can seldom be 
obtained -has to be pulled or 
twisted off before any work can 
be done on the receiver. Perhaps 
a blown -nut Chinese egg, suitably 
mounted? 

And for the creator of the 
other kind of knob, with con- 
cealed security, a grub -screw 
beneath a flange, or an angled 
spring just beyond the reach of 
one's longest screwdriver, a set 
of wire puzzles. 

A ball of tangled string would 
not be inappropriate as a gift for 
the bright bloke who thought up 
the combination of harness and 
printed circuit used on some tele- 
vision receivers. Tracing h.t. on 
these without a circuit diagram - 
and sometimes with one -is like 
touring Wales with a home -made 
man. 

Don't let us forget, while on 
the subject of diagrams, twawell- 
earned awards. First, one of 
those teasing " Present to 
follow " postcards we used to get 
at school for the producer of the 
radio for which a circuit is 
never -not nohow -obtainable. 
And a modern, do- it- yourself 
novel for the technical author 
whose manual flops about like a 
stranded fish, with components 
on one page, tables of values on 
another. and portions of the cir- 
cuit scattered about like plums 
in an alms-house pudding. 

Jig -saw puzzles used to he 
frequent presents when Henry 
was a lad. One of the interlock- 
ing type would do well for the 
designer of the set which used 
those banks of moulded compo- 
nents in which the middle one 
always seems to go. 

Then there is always the tool 
and equipment market -we 
could think of more examples 

No. 4 
For the 
Present 

A ball of tangled string. 

here than the Editor would allow 
us to cite. But we must not for- 
get to send a tube of burn salve 
to the genius who first thought 
up th' method of mounting 
multi- contact switches in a 
printed- circuit panel. He must 
have burned his fingers mightily 
while mocking tip that prototype. 

Remember those games that 
used to swell our stocking, the 
ones that required the victim to 
get a dozen balls simultaneously 
on a dozen shallow depressions, 
annoyingly beneath glass? Suit- 
able, don't you think, for the 
chap who wants us to hold four 
pen-light cells at once, or even 
five U -11 type cells, to make any 
test on a small transistor recei- 
ver that entails removing the 
back. 

And, going even further back 
in memory, a cats -cradle of 
string for the inventor of some 
of the more irrational drive -cord 
designs. A rubber one, if such 
can be imagined, for the tape 
recorder brain who loops his 
belts around hidden pulleys in 
inaccessible places. 

I leave you, gentle Reader. to 
think up gifts that might suit 
others of our tormentors. I must 
away to consult with fellow con- 
tributors to cook up something 
special for the Editor. 
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An Experimenter's 

GALVANOMETER 
THIS article describes the construction of a 
moderately sensitive D'Arsonval -type galvano- 
meter for the amateur experimenter. The 

complete instrument consists of three separate 
parts: (a) The galvanometer itself, (b) the lamp 
and lens assembly and (c) the scale over which the 
lightspot moves. 

The Galvanometer (a) 
This consists of a coil, two suspensions which 

act as current leads and provide the restoring 
force, a mirror glued to the bottom of the coil, a 
U- shaped magnet to provide the magnetic field 

Tension 
screw 

Suspension 

Coll 

Powerful 
magnet 

Wire or 
metal strip 
connection 

Core 

Concave 
mirror 

selected to 
give sharp 

image 

3- levelling 
screws f 

Terminals 

Fig. 1 t This shows, approximately full -size, the construction 
of the galvanometer itself. 

i Galvanometer 

Magnet 

Ray of light 

BY C. J. PAULL 

and a soft iron core to concentrate the field in the 
region of the coil. 

The coil was made from 100 turns 36s.w.g. 
enamelled copper wire wound on a rectangular 
wooden former about +in. narrower than the air 
gap of the magnet. After winding, the former was 
removed and a little glue rubbed into the coil to 
hold the strands of wire together. 

The suspensions were made from " silver paper " 
(actually aluminium foil) cut to 1 /100in. wide 
strips, 4in. long, with the ends widened to about 
}in. to facilitate joining to the copper wire. The 
necessary fineness of the suspensions was achieved 
with the help of a very sharp pointed modelling 
knife, a steel rule to act as a guide and a sheet of 
aluminium to afford a suitable base for the cutting 
operation. The suspensions (above and below) 
were joined to the bared copper leads from the 
coil by winding them round and round these leads 
and then binding some fine copper wire over them 
to make certain of a good contact. The other ends 
were connected to suitable terminals at the top 
and bottom of the case by a similar method, the 
top terminal being rotatable. 

A small, carefully chosen piece of a concave 
shaving mirror was stuck to the bottom of the 
coil. 

The case was made from mahogany -faced ply 
and had the dimensions lin. x 21in. x 3in. with a 
removable glass panel inserted in the front. 

The Lamp and Lens Assembly (b) 

The lamp was rated at 6V 0.5A and the lens was 
an ordinary lin. diameter magnifier, adjustable to 
between 3in. and 6in. from the lamp. A fine 

-continued on page 794 
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Fig. 3; Details of the scale. 
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Fig. 2: The complete set -up of galvanometer, scale and light source. Approximate total cost of the complete 
instrument, 10s. 
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The Cadmium Sulphide Photo -conductive Cell in Practice PART I 

UNTIL the advent of the photo- transistor. the 
only light- sensitive devices generally available 
were the barrier -cell used in photographic 

exposure meters, the photo -emmisive cell used in 
sound -film projectors and the selenium photo-con- 
ductive cell (often made up from a burnt -out 
rectifier!). 

None of these has the sufficient sensitivity or 
ease of use for practical general -purpose work, 
and it was only when photo- transistors became 
readily available about six years ago that real 
interest in light operated devices was stimulated. 

Even photo- transistors have disadvantages in 
some applications however. especially where 
robustness, high- sensitivity, wide -range of illumina- 
tions, power -handling, voltage- handling or exact 
measurement of light intensity have to be catered 
for. There has, however, become available a 
device which fulfils all these requirements: this is 
the Cadmium Sulphide Photo -conductive Cell, 
which operates on the same principle as the old 

Fig. 1 (below): Data on the Ericcson K42 photo- conductive 
cell. 

A: Maximum Ratings 
Maximum Polarising Voltage 50V 
Maximum Photocurrent 50mA 
Maximum Power Dissipation 0.4W 
Ambient Temperature Range -25 °C -60 °C 
B: Sensitivity 

50 

40 
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Q 
E 

2 
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2 
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intensities 
K42 

mens /sq.f Lu t. 

vjÌo.l 
I 
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D.C. polarising voltage 

C: "Rule of Thumb" Sensitivity Guide 
Cell Resistance in: 
Bright Sunlight ... 
Daylight ... 
Late dusk ... 
Darkness ... 

50 

Selenium Cell but is in all respects a great advance 
on these. 

The characteristics of one very good example of 
this type of cell, the Ericcson K42, are shown in 
Fig. I. The K42 may be regarded as a resistor 
whose resistance is determined by the amount of 
light falling upon its sensitive surface. 

It is the enormous range of this resistance from 
10fZ in bright sunlight to more than 10MS1 in 
darkness, from virtually short circuit to virtually 
open circuit, which makes this cell so useful. 

Its colour response also does not have the great 
peak in the infra -red of photo -transistors and 
extends over the entire visual range, making the 
K42 suitable for light measurement. 

The sensitive part of the K42 consists of a layer 
of cadmium sulphide with traces of copper and 
chlorine added. This unit is potted in epoxy resin 
inside a metal can behind a glass window sealed 
with silicone rubber. 
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Fig. 2: This graph indicates the K42's relative response 
to different colours. 

8 

The system is extremely robust and moisture 
resistant, and the writer has certainly found no 
way of damaging the K42 except by using it with 
voltages and currents well outside the manu- 
facturer's ratings. The constructional part of this 
article centres about the K42 and describes its 
use in light- operated switches and automatic 
volume controls. 

Direct Operation of Relays 

Because of its high sensitivity and ability to 
handle large currents the K42 is able to control 
relays directly without prior amplification; in this 
application it may be regarded as a variable 
resistance of loon or less in light, Ikft in the dim 
light of late dusk, 10Mi1 in darkness. 
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Glass Supply, 
window up to 50V,50mA1 

Metal 
case 

Photoconductor 
element 

Fig. 3 (above): Dimensions and general appearance of the K42. 

Fig. 4 shows the simplest circuit for direct relay 
operation in which the K42 is placed in series with 

6, the relay coil and its power supply. When the 
photo- conductor is in darkness little current flows 
because its resistance is high, and the relay is open. 
When light falls on the cell its resistance decreases 
and sufficient current flows to close the relay. 

Note that there is no need for a protective diode 
across the relay coil, since the K42 in series with 
the relay coil does not generate large back e.m.f.'s 
as do some transistor circuits. 

In the operation of the circuit of Fig 4, there is 
"electrical backlash " in that, whilst the relay 
may close on a certain current (about 6mA for 
a 1kt/ P.O. relay with one contact), it will not 
open again until the current falls rather below this 
(about 4mA for the relay considered). 

This effect is of considerable importance in 
practical applications which require the relay to 
,operate on currents due to slowly changing 
illumination. 

If there is little backlash the relay tends to 
"chatter" when the light -level brings the current 
near its open /close point; backlash by making a 
very definite difference between open and close 
currents obviates this defect. 

The only restriction on the relay used in Fig. 4 
is that it should not require more than 50mA or 
50V to operate. The writer has found that Post 
Office relays with coil resistances of about iv) 
work satisfactorily on a supply of 12V and has 
designed parking light switches about these. 

Almost any relay may be used however, and the 
simplest procedure with one of unknown proper- 
ties is to find out what voltage will 
just cause it to operate and then to 

' use a supply voltage about one 
and a half to two times this, sub - 
ject to the restriction above. 

Parking Light Switch 

The simple circuit of Fig. 4 has 
' insufficient backlash to guarantee 

chatter -free operation when the 
K42 is used to open and close a 
relay in the slowly changing light 
of dawn and dusk. 

Additional backlash can be 
created by connecting a shunt 
resistor, RI (Fig. 5), in parallel 
with the relay coil when the relay 
is open. This takes some of the 

Parking 
light 

switch 

In 
car 

Chassis 
earth 

Fig. 4 (right): The K42 in series 
control of a relay. 

Fig. 5 (below): Here RI is added 
in parallel with the relay to provide additional backlash. 
Its operation with RI disconnected is described in the text. 

Supply 

No light 
(relay 
open) 

K42 

R1 
disconnected 

Connected 
across 

relay to 
reduce 

sensitivity 

Supply 

Light 
(relay 
closed) 

K42 

current supplied to the relay and thus reduces its 
sensitivity when open. 

If R1 is disconnected once the relay has closed 
the sensitivity goes back to normal, and hence the 
difference between "open " and " close " currents 
has been made greater, i.e. the backlash has 
increased. In practice the relay is made to switch 
the shunt resistor in and out by means of its own 
contacts. 

Fig. 6 shows a practical circuit for this type of 
parking light switch and the method of connecting 
it into the car wiring. The centre section is the 

Optional 
over -ride switch 

R1 
4.71(11 

PO. 
relay 

K42 

Normal 
closed 
contact 

Parking 
light 

In 
car 

Fig. 6: A car parking light system using the K42. 
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R2 
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diode 
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500 

12v heater 
transformer 

Fig. 7 (left): Parallel control of a relay. 

Fig. 9 (right): A power supply for 12V relays. 

switch itself which is essentially that of Fig. 4 with 
the addition of automatic backlash described 
above. 

The K42 is in series with the relay coil, opening 
the relay during the night, and therefore the switch 
contact on the relay must be of the " normal - 
closed" type. This same contact is used to switch 
the shunt resistor R1 in parallel with the relay coil 
when the relay is closed, thus increasing the back- 
lash as described above. 

If a relay of different resistance to that shown 
is used, RI should be changed to 
be about five times the relay 
resistance. The " over -ride " 
switch bypasses the relay con- 
tacts and converts the parking 
light to normal manual opera- 
tion. 

The actual details of construc- 
tion and connection of the park- 
ing light switch will vary with 
the requirements of the indi- 
vidual car. The K42 must, of 
course, be placed so as to see the 
full effect of the ambient light, 
and the most convenient place 
to put it is just behind the front 
window facing outwards; it need 
not face straight up into the sky. 

The relay unit can usually be 
found a place behind the dash or 
in the map or glove compart- 
ment; for reliability a sealed relay is preferable, 
and some protection of the contacts should in any 
case be provided. 

The wire to the parking light may be broken 
into and the automatic switch fitted (Fig. 6) at any 
point after it has left the main lighting switch. The 
chassis -earth connection should be securely 
attached to the metal -work. 

A 2A fuse in the 12V line is some worth -while 
protection against blowing the main car fuses 
when installing the unit! 

755 

which would switch them on long before they were 
required. 

This ` single-shot" working has the advantage 
that relay chatter can be completely eliminated by 
a switch which switches off the lights automati- 
cally, but requires manual re- setting to switch 
them on. Then the relay opens at dawn and once 
open stays open. 

The previous circuit could be changed to this 
mode of operation, but there is an alternative way 
of controlling a relay directly with a 1042 which 
is sometimes advantageous and the writer will 
describe this rather than cover the same ground 
again. 

In this mode of operation the K42 is connected 
in parallel with the relay coil and therefore shares 
with it the current supplied by R2 (Fig. 7). In 
darkness the K42 has a high resistance and all the 
current flows through the relay. 

In light the K42 is low resistance and takes most 
of the current so that the relay opens. R2 should 
be greater than a third of the relay resistance and 
must limit the current through the K42 to less 
than 40mA. 

This switch is converted to single -shot working 
described above, by arranging for the relay to cut 
off its own power supply when it opens, so that it 
cannot close again: 

Fig. 8 shows a practical circuit for this type of 
parking light switch and the method of connecting 

Optional 
over -ride switch 

Parking 
light 

switch 

Parking 
!fight 

it 
car 

Chriss 
ea ;h 

Normal 
open 

contact 

Fig. 8: A 'single -shot' parking light system (I1). 

it into the car wiring. Only one switch contact on 
the relay is used as before, but since the relay is 
now closed in darkness this must be of the 
" normal-open" type. 

This contact not only controls the supply to the 
parking light but also that to the relay itself, and 
hence once the relay opens it cuts off its own 
supply and cannot close again. 

When the lights are to be switched on at night 
the supply to the relay must be momentarily 
switched on, whence the relay will lock -in until it 
opens automatically at dawn. 

The simplest way to do this is to push in the 
relay armature, which makes the relay contact and 
acts as the required starting switch; if some means 
of locking the armature in is also provided this 

-continued or. page 774 

Parking Light Switch 11 

In many towns parking lights are only required 
after l l p.m. or when the street- lighting goes off, 
and the automatic switch has only to switch them 
off at dawn, there being no advantage in one 
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SANDLOADED 
LOU DSPEAKER 

BAFFLES 

E. LAWRENCE 

THE quality of sound produced by lower -priced 
tape- recorders and small radio receivers is of a 
high order bearing in mind the restricted space 

within the cabinet which must of necessity 
accommodate both the speaker and the rest of the 
"works" and it is generally appreciated that given 
a specially designed enclosure the same loudspeaker 
would perform more efficiently so that for the 
equivalent amount of electrical power a greater 
volume of sound over an extended frequency 
range would result. 

In some cases a listener may wish to effect an 
improvement in his equipment but he will be 
deterred from embarking upon the project for fear 
that it will be a complicated task beyond his 
capabilities or resources or more likely he will 
doubt whether, as applied to inexpensive equip- 
ment, his efforts are likely to be rewarded with 
success. 

If the reader wishes to prove to his own satis- 
faction the importance of the correct mounting of 
loudspeakers and has a spare which can be used 
as an extension unit, it is an easy matter to 
compare the effect of a rudimentary baffle, 
fashioned from a large piece of stiff cardboard 
with a central hole of appropriate size, added to 
the otherwise unmounted speaker while this is in 
operation, to observe the immediate improvement 
in reproduction especially in the lower register. 

Even though this arrangement is not by any 
means ideal, the sound now has a more pleasant 
'quality' compared to the thin 'toppy' effect 
without the baffle. 

There is a risk, of course, that an ill- designed 

or poorly constructed complex enclosure may 
prove disappointing where a well made simple one 
may give satisfaction, especially if it is desired 
to have the equipment in portable form for lectures 
and recitals where the question of transportation 
weighs heavily. 

It is suggested that the reader who desires to 
find out whether his equipment is capable of 
producing better results may care to construct a 
plain baffle for test purposes and if he is satisfied 
with what he hears he can then convert it into 
something more elaborate. 

WHY A BAFFLE IS NECESSARY 

A full discussion of the theory governing this 
subject is beyond the scope of this brief article 
but it must be explained that the air vibrations 
which constitute the sound waves from the loud- 
speaker are the result of the reciprocating action 
of the cone. 

It is easy to see that air compressed as the cone 
moves forward will escape round the unprotected 
edge of the speaker to reinforce the low pressure 
region created at the rear so that the two trains 
of waves, being in anti- phase, tend to cancel out; 
an effect which is less pronounced as the frequency 
rises, hence the apparent lack of bass. 

By interposing a physical barrier between these 
two vibrating air masses it is possible to reduce 
the effect by a factor which depends upon the 
area of the baffle, which should be as large as 
possible, although in practice the dimensions need 
not exceed about three feet per side for reasonable 
performance from a small speaker. 

It is important, however, to choose a material 
having sufficient density to prevent the structure 
yielding to the effects of the sound waves impinging 
upon it and thus transmitting the wave motion. 
It is especially important to avoid the natural 
frequency of vibration of the baffle falling within 
the frequency range of the equipment as such 
reasonance can cause a very objectionable 
' boominess'. 

Mounting the speaker in a hole in a brick 
dividing wall between two rooms is an excellent 
practical solution to the problem but this and other 
bizarre ideas, often proposed in Hi -Fi circles, such 
as the use of a length of drainpipe or a brick 
corner cabinet are ideas which are seldom received 
with enthusiasm by other members of the family 
so that the average listener must be content with 
conventional materials such as thick plywood or 
blockboard. 

MAKING A SIMPLE BAFFLE 

Fig. I shows one way of making an efficient 
baffle from materials which at first seem unsuited 
to the task. Hardboard is an attractive alternative 
to the other popular materials by virtue of its 
cheapness but it lacks the requisite degree of 
density, a deficiency which can be overcome by 
producing a composite structure of cellular form 
in which the cavities are filled with sand. 

The sheet of hardboard selected for the front 
is first prepared by cutting a circular hole of the 
required diameter to suit the loudspeaker. Strips 
of placed wood about lin. square are then fixed 
round the edges and to form a square enclosing 
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the speaker opening with cross members inserted 
to sub -divide the intervening space. Liberal use 
of adhesive, supplemented by tacks, is recom- 
mended to ensure sound joints. Fig. la shows a 
detail of the construction. 

When the adhesive is set, the cavities may be 
filled with dry sand which is settled by tapping 
the edge of the sheet. The second piece of hard- 
board, with a square central hole to match the 
wood frame surrounding the speaker then 
completes the assembly. It may be prudent to 
enclose the speaker in a fabric bag as a precaution 
against stray sand grains entering between the 
speech coil and the magnet gap. 

It is advisable to ensure that the sand is quite 
dry to prevent deterioration due to dampness which 
could occur after a lapse of time and when 
securing the loudspeaker to the inside surface of 
the front sheet the use of bolts with wing nuts 

will render its removal easy for storage and 
transportation. The face of the baffle may be 
covered with one of the ornamental woven fabrics. 
Attach a couple of rubber feet, a carrying handle 
and a hinged rear support with safety chain and 
the job will be finished. 

The principle of sand loading is not. of course, 
confined to this simple form of baffle. Almost 
any enclosure will benefit from the increased 
density obtained in this way. A plain baffle 
modified to form a corner cabinet by including a 
port and a triangular plywood top is shown in 
Fig. 2. 

The writer has successfully used a simple baffle 
mounted in a disused fireplace so that the chimney 
acts as the cabinet. In a large hail or on stage 
a temporary corner can be fashioned from two 
large plain rectangular sand -loaded panels set at 
right angles as shown in Fig. 3. 

Figs. 1 to 4 below 

Speaker 
opening 

Fill with dry sand 

Planed wood, 
strips to 
form 
cavities 

Plywood top to suit 
shape of corners 
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Rear hardboard faca 

Note speaker 
mounted on 
inside of front 
panel 

3 

Wood strips 

la 
Use plenty of adhesive 
at these joints 
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CONNECTING THE EXTERNAL SPEAKER 

Most commercial tape- recorders and some radio 
receivers provide an outlet for an external loud- 
speaker and it is important to ensure that the 
component which you propose to use has a speech 
coil of the correct impedance. 

If in doubt, consult the handbook or the 
manufacturer's agent and if it should happen that 
your loudspeaker has a 1512 coil and the equipment 
is designed for 312, or vice- versa, a special 
transformer, designated type WMT 1, is available 
from Messrs. Wharfedale to take care of this 
sii tuation. 

In the absence of an external speaker socket 
it is a simple matter to instal one. Purchase a 
standard telephone jack socket and plug and locate 
the former in a conveniently placed hole in the 
cabinet, disconnect the internal speaker leads from 
the matching transformer and re-connect them to 
one side of the socket as shown. Connect the 

internal speaker to the remaining contacts on the 
socket. For details of socket connection see Fig. 4. 

The external loudspeaker should now be 
connected to the plug through a length of fairly 
thick flex, such as five ampere mains flex, and 
when the plug is inserted into the socket the 
internal speaker will be automatically disconnected 
as the external one becomes operative. 

It is important not to use an audio amplifier 
without a speaker, or some other'form of load, 
as this may be detrimental to the output 
transformer. 

It must be stressed that you cannot make a silk 
purse from a sow's ear. In the type of equipment 
considered here, mediocre results are very often 
due to deficiencies in that part of the circuit which 
converts the electrical energy into sound and the 
use of a properly mounted external speaker will 
often give a very satisfying improvement for a 
small financial outlay. 

MONITORING A BIG RECEIVER 

-continued from page 748 

;nto the board. The other end is looped around a 
strong steel pin). 

A right- angled piece of aluminium is placed as 
a bridge under the wire at about one -third of its 
length from the pin and the wire then tuned to 
about 800c /s. 

Under the wire an electromagnetic pick -up 
(made from an Eclipse button magnet wound with 
200 turns of 36s.w.g. enamelled wire) is mounted. 
The output from the pick -up is passed into a 
microphone step -up transformer placed clear of 
the field from the loudspeaker output transformer. 

The output from the transformer is passed by 
an earthed, screened lead to a switch (" tone test ") 
on the receiver panel. Closing the switch applies 
the transformed output to, the input of the a.f. 
amplifier and disconnects the diode output. 

To test the amplifier the receiver h.t. switch is 
opened and the " tone test " switch closed. The 
monitor is set for a.f. output. The a.f. gain 
control is set to about half- travel and the h.t. 
switch is then closed. 

The noise pulse emanating from the loudspeaker 
on application of h.t. will cause a wide range of 
frequency vibrations in the baffle board, also 
acoustic shock waves, and their combined effect 
will set the tone string into vibration. 

This produces an output from the pick -up which 
passes to the amplifier, thence, if all is well, to 
the loudspeaker, thus sustaining the vibration 
which initiated the string movement. The note 
from the loudspeaker will build up to a maximum 
determined by the gain setting and the a.f. output 
can be visually checked at the monitor. 

Knowing the output to be expected from a 
given a.f. gain setting the output performance of 
the amplifier (if not its quality!) can be checked. 

The above systems still leave something to be 
desired but have proved quite effective in practice 
and are far better than nothing. To those readers 
who use a big set and have no means of monitor- 
ing other than an S -meter or a magic eye they may 
possibly cause some interesting thought on the 
subject. 

SHORT -WAVE SUPERHET 

-continued from page 737 

domestic receiver tuned to the BBC Light Pro- 
gramme on 200kc /s near the generator. Tune the 
generator until zero beat is obtained. The 
200kc /s signal may now be injected into the main 
receiver. In this way the points between the 
1Mc /s intervals may be filled in. Note that for 
the higher harmonics the coupling between the 
generator and receiver will have to be increased. 

The receiver dial is marked with Indian ink, 
using a fine nib. The author found that a gentle 
roughening of the dial surface with a moist rag 
smeared with a trace of scouring powder was 
necessary to achieve a good writing surface. Care 
is essential during this operation. 

ALTERNATIVE USES 

The author has found other uses for this simple 
generator. For example, because the oscillator is 
a two -terminal type coils may be matched exactly 
by inserting them in the grid circuit of the 
generator. With one coil in position the generator 
dial is set an arbitrary point and the signal tuned 
in on a receiver. The coil is removed and with 
the generator dial unchanged the other coil 
inserted. The turns on the coil are then adjusted 
until the radiated signal is picked up on the set. 
Similarly, by using known values of inductances 
the capacities of capacitors may be measured over 
the range 50- 1,000pF. 

The unit may also be used, if so desired, as an 
audio frequency source by modifying the oscillator 
as follows: Insert the secondary of an old audio 
frequency transformer between the blank position 
on the switch and earth. A capacitor of approxi- 
mately 5,000pF should be placed in parallel with 
this secondary winding. Delete Cl and insert a 
0.01µF capacitor in place of Cl. Disconnect the 
a.c. source to the oscillator and connect the 
oscillator to a d.c. supply of approximately 
200 -250V. The heaters, of course, are still fed 
with 6.3V a.c. The audio output may be taken 
from the grid via a 0.01µF capacitor. 

www.americanradiohistory.com

www.americanradiohistory.com


December, 1964 PRACTICAL WIRELESS 759 

IMPROVEMENTS 

to transistor 
portables by J. Longrise 

SEVERAL small improvements or modifications 
can be made to most home built transistor 
receivers, and it is useful to make some of 

these, to fill the need for an external aerial, 
personal phone, or other features not already 
provided. It is assumed that the receiver is in 
good condition, and may have been used for some 
time. 

External Aerial 
Due to directive effects and screening, the 

internal ferrite rod aerial is unsatisfactory in a 
vehicle. To overcome this, an outside aerial is 
often clipped to the vehicle window. 

The external aerial is best coupled to the 
receiver by having a small additional winding on 
the ferrite rod, as in Fig. 1. This coil can be 

till 
M.W. 

Socket 

30 Turns 
36SWG. 

1"1"1"1 141141" 
LW 

Ferrite rod 
aerial 

Receiver earth line (battery +ve) 
Fig. I: A coupling coil for an external (car) aerial. 

purchased, or may be about 30 turns of any thin 
insulated wire. A screened co -axial lead is gener- 
ally taken from the vehicle aerial, so a co -axial 
socket is best on the receiver. The inner pin goes 
to the aerial, and the outer sleeve to the outer 
brading of the co -axial cable. 

If the external aerial is merely to increase range 
and sensitivity, the screened lead is not wanted, 
and is best omitted. A single socket of ordinary 
type will then do for the aerial connection. The 
loop is returned to the receiver earth line (battery 
positive). A telescopic or wire aerial can then 
be plugged in. 

Reduction Drive 
Many receivers have a knob directly on the 

tuning capacitor spindle. Miniature tuning 
capacitors of the type fitted in transistor sets may 
be obtained with integral reduction drive. This 

has a ratio of about 6:1, and makes tuning easier. 
With some receivers, a small ball drive can be 

fitted, as in Fig. 2. For example, this is possible 
in the PRACTICAL WIRELESS Celeste if the gang 
capacitor is moved to the rear of the panel. 

Such epicyclic drives have a lug, which must 
be securely anchored. This may be done by 
using a long bolt and extra nuts or spacing 
washers, or fitting a strong bracket. The pointer 
rotates with the capacitor. The usual ball drive 
of this type has a ratio of about 6:1. 

Typical Circuit 
Fig. 3 is the circuit of a typical transistor 

receiver, which may be of ordinary size, or 
miniature type. This circuit is given to illustrate 
connections for other modifications. Most of the 
points covered would apply equa;dy to somewhat 
different circuits. 

Clamp Diode 

In Fig. 3, automatic gain control bias is obtained 
from the diode, and applied to the base of Tr2, 
via RIO. Much better control of strong trans- 
missions will be obtained if a clamp diode is 
added. This requires 68011 and 2.2k12 resistors, 
a 2µF or similar capacitor, and a diode such as 
the 0A79. 

Tuning 
Capacitor 

Drive 
anchor 

Pointer 

l 

Fig. 2: Adding a ball drive to the : uning gang. 
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Fig. 3: A typical transistor superhet circuit used to indicate the various modifications. 

The second i.f.t. is disconnected from the 
negative line, so that the 2.2kfl resistor may be 
added, and the circuit changed to that in Fig. 4. 
Diode polarity is important. The original a.g.c. 
circuit is left unchanged. 

Bias from the voltage drop in the 2.2kfl resistor 
results in the diode only conducting when very 
strong signals are tuned in. This prevents over- 
loading and improves the a.g.c. action at these 
signal levels. 

Low Noise First I.F. Stage 

A transistor receiver may have an almost silent 
background when a reasonably strong station is 
tuned in, but may have a severe background hiss 
on weak transmissions. This is because the gain 
of Tr2 in Fig. 3 is maximum with weak signals. 
With strong signals, Tr2 base voltage shifts in a 
positive direction, reducing gain and hiss. 

The hiss may be bad if an unlucky combination 
of R4 and RIO makes Tr2 base voltage rather 
negative. If this is so, shunting a 33k, 47k or 
100kí1 resistor across C5 may reduce the hiss 
considerably. Alternatively, RIO may be slightly 
reduced in value; or R4 may be increased in value. 

With 10 per cent tolerance resistors, the actual 
base voltage of Tr2 may vary considerably, 
between different receivers. Tr2 base voltage must 
not be too far positive, or gain is reduced badly. 
If one of the transistors Tr2 or Tr3 is relatively 
noisy it should be in the Tr3 position. 

Low Noise A.F. Stage 

If bad background hiss is present, and does not 
change in volume when the 5k11 volume control 
VR I is - 1diucte±. it is probably generated in the 
first audio amplifier stage. This is most likely 
when an additional audio amplifier precedes the 
driver, as in popular 7- transistor circuits, 

-,e 

+ve 

Fig. 4: A clamp diode circuit for improved 
strong transmissions. 

con rol of 

If hiss arises in Tr4 in Fig. 3, it may be better 
to change R13 to 47kí1, or to increase R15 to 
lkf2. Values in Fig. 3 are typical when Tr4 is the 
first audio, amplifier and driver. 

If an extra audio stage is wanted, or if an 
existing stage is already present before the driver 
and values are suspected, then the circuit in Fig. 
5 may be adopted. Values are chosen to allow 
good amplification at moderate power levels. with 
low noise. 

The amplifier in Fig. 5 can be added to a circuit 
like that in Fig. 3, by taking the 0071 base lead 
X to X in Fig. 3. The new coupling capacitor in 
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Fig. 5 goes to the existing driver base, Y, Tr4, in 
Fig. 3. The existing connection between X and Y 
in Fig. 3 is disconnected. 

The additional audio stage is useful if the 
volume of some stations needs to be increased, 
though many receivers give an adequate perform- 
ance with the arrangement in Fig. 3. 

Battery Economy 

An unfortunate combination of resistor values 
in the output stage, in particular, may reduce 
battery life, yet result in no improvement in 
performance. This may happen if R17 and 
R18 are 10 per cent tolerance resistors, and if 
R17 proves to be a little low in value, and R18 
a little high. The current drawn by Tr5 and Tr6 
may then be much higher than necessary. 

If this is so, the simplest cure is to shunt R18 
with another resistor, values from about 470t2 
to 2kí2 being tried. This can be done with the 

"set working. Or R17 may be increased in value. 
The receiver must not be switched on with R18 
disconnected. 

Should reproduction be distorted, especially 
when the battery is a little discharged, or when 
the receiver has been left in an unheated room 
in winter, R17 may be too high in value, 
and R18 too low. If so, shunt R17 with resistors 
of about 5kft to 15kí?, or increase R18 in value. 
Tr5 and Tr6 should draw about 2mA, with no 
signal. 

To obtain maximum gain and output, R19 is 
sometimes omitted, or is of very low value. This 
causes high peak currents. It is better that R19 

Y 

To 
driver 
base 

Fig. .5: A low noise first a.f, stage. 
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should be 4.71) or 5.611, which allows good power 
and sensitivity, with reasonable current drain. 

Mains Powered Eliminator 
When a receiver is often used indoors, and fer 

long periods, it is economical to draw current 
from the mains. A suitable eliminator circuit is 
shown in Fig. 6. 

An output of about 9V is obtained from a 18V 
secondary with centre tap. The 220ít resistor 
helps to maintain a uniform voltage, with changes 
in current drawn. The 390f2 resistor and 0.25µF 
capacitor form a transient suppressor to protect 
the equipment from surges caused by switching 
on and off domestic apparatus. 

Half -wave rectification is also satisfactory, 
though the capacitor should then be increased to 
1000µF. For half -wave circuits, the transformer 
needs no secondary centre tap, and only one 
rectifier is required. 

-ve 

Output, transformer Phone output jack 

Fig. 7: Incorporating a phone jack socket which mutes 
the loudspeaker when the plug is inserted. 

The unit is best built in an insulated case, with 
the socket strip taken from an old battery, so that 
the transistor receiver can be connected easily. 

Phone Jack 

Phones, or a personal phone, allow listening 
without any disturbance to other persons. If a jack 
is used with contacts which open when the plug 
is inserted, these contacts can silence the loud- 
speaker. 

A circuit for this purpose is shown in Fig. 7, 
and does very well for most medium impedance 
phones. Few changes are needed to existing 
wiring. 

With some receivers, a phone iack is simply 
connected so that phones may be plugged in while 
the speaker still operates. This is also quite 

useful, as the volume needed 
for the phones is quite small. 

Occasionally, a jack for low 
resistance phones is wired in 
parallel with R18 in Fig. 3. The 
phones are then operated from 
the driver stage, and the reduc- 
tion in resistance across R18 
causes the output transistor 
base voltage to be more posi- 
tive than usual, so almost 
cutting off the output transis- 
tors Tr5 and Tr6. Fig. 6: A battery eliminator circuit for mains operation. 
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MONTHLY 

on the 

Short Waves 
NEWS FOR DX LISIENERS 

All times are in G.M.T. All frequencies are in kc /s. 

The Broadcast Bands -by John Guttridge 

AS most aspects of interest to the new 
shortwave listener have been covered now in 
this feature, in future much more space will 

be devoted to schedule changes and observations 
of various stations. Information from readers will 
be a great help in making this as comprehensive 
as possible. 

First this month, though, there is an announce- 
ment of interest to all shortwave listeners from 
the International Short Wave Club, which is at 
present conducting a poll (held every three years) 
to find the most popular short wave station. 

All listeners, whether members of the club or 
not, are invited to take part. To do so all that is 
necessary is list your five favourite short wave 
stations in order of popularity, together with a 
short note explaining the reasons for your No. 1 

choice. 
Your vote should be sent to ISWC, London, 

S.E.16 by December 31st, 1964. Some winning 
stations have in the past given prizes for the best 
reasons put forward by listeners in support of their 
choice. ISWC, by the way, has just celebrated its 
35th anniversary -congratulations! 

Some good results in the 90 and 60 metre hands 
have been achieved recently by D. A. Lavender of 
Gravesend. He reports hearing Radio Santa Fe. 
Bogota, Colombia in Spanish from 0630 -0730 on 
4,965; Radio Abidjan, Ivory Coast, with news in 
French at 2225 on 4,940; Radio Rumbos, Venez- 
uela, on 4,970 in Spanish at 2220; and Radio 
Tananarive, Malagasey Republic, with music and 
French on 3,232 between 2200 -2230. On Sundays, 
he says, the programme continues until 2300. 

Good reception of the European service of 
Radio Habana (Apt. Postal 7026, Habana, Cuba) 
is reported by P. H. Holgate of Blackpool. English 
is carried on 15,155 from 2010 -2140. 

Over in Ireland, D. Walsh has been picking up 
Damascus, Syria, on 15,165 in English from 1600 
-1630 and French from 1630 -1700. E. H. 
Conduit of Wolverhampton, however, reports 
hearing these transmissions on 15,230. 

D. Walsh also reports that the General Service 
of Radio Japan. Tokyo, Japan, is getting through 
between 0800 and 1200 on 15,310 and 1200 and 
1400 on 9,740. 

Several other stations are reported by E. H. 
Conduit. He says that relays of debates of the 
United Nations Security Council can be heard on 
15,190/21,610. The Voice of America, Bound 
Brook, transmitter is used. Radio Pekin's trans- 
mission to Australia in English comes in well at 

0830 -0930 on 15.060 he says. Finally he has heard 
Radiodiflusion Television Marocaine in English 
between 2030 -2130 on 11,735. In London this 
programme has also been heard on 15,410. 

From Arbroath in Scotland, D. Taylor reports 
on Radio Vilnius, Vilnius, Lithuania, U.S.S.R., 
which, he says, has an English transmission 
between 0000 -0030 on a frequency in the 42 
metre band. 

Extensive frequency changes were made by 
Radio Australia (P.O. Box 428G, G.P.O. 
Melbourne, Australia) on October 24th. English 
transmissions affected are: To Southern Asia 
2214 -2345 on 15,2220 and 1430 -1730 on 9,570/ 
7.220; to East Asia 0859 -1000 on 11,810/9,570, 
2059 -2300 on 17,820/15,240, 2300 -0015 on 
15,240; to Mid Pacific Islands 0630 -0915 on 
11,710/9,570 and 1800 -2115 on 9,600; to North 
Pacific Islands 0029 =0645 on 15,240; to North 
America 0100 -0345 on 17,840/15,220; to Africa 
0400 -0515 on 17,820 / 15,220. 

The British Isles transmission on 11,710/9.570 
moved to the new time of 0814-0915. French 
can now be heard at 2315 -0015 on 17,820 and 
0515 -0615 on 11,710 /15,180/15,220/17,820. 
Finally new frequencies for the 2245 -2345 
Indonesian transmission are 11,760/15,330/17,870. 
Radio Australia's programme for DX'ers may now 
be heard on Saturdays at 1930 and 2200, Sundays 
at 0500, 0900, 1300 and 1530, and Mondays at 
0215. 

A colourful QSL giving all verification details is 
issued free of charge by Radio Warsaw, Warsaw; 
to those who submit correct reception reports. 
Until April, Warsaw broadcasts in English to the 
British Isles as follows: 1830 -1857, 1930 -2000 
and 2135 -2155 on 6,135/7,125; 2030 -2100 on 
5,950/7,145; and 2230 -2300 on 9,540/5,950 and 
1.502 medium wave. Listeners' letters are answered 
on Thursdays during the 2030 and 2230 trans- 
missions. You may also be able to pick up the 
Australian service which goes out from 0730- 
0800 and 0830 -0900 on 15,120/11,840/9,675. 

On November 1 the Swiss Broadcasting 
Corporation, Berne, put a new schedule into 
operation. It is valid until May 1st, 1965. Several 
quite sweeping changes are made including the 
switching of the British Isles transmission to the: 
morning. It is now aired from 1200 -1300 on 
7,110/9,665. Other English transmissions are 0715 
-0845 to Japan and China on 9.670/11,865/ 
15,305; 0900 -1030 to Australia and South -east 
Asia on 0900 -1030; 1315 -1445 to India and 

.S 
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NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... 

BACKED BY OUR':SUPER.AFTfR SALESi'SERVICE 
"Iiro. 

ROAMER SEVEN Mk iD 
5 WAVEBAND PORTABLE OR CAR RADIO 

Amazing performance and specification * Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 
9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves, Trawler Band and ( w, short Waves 9Prox. 15 met c... Push -pull output for room filling volume from rich toned hears duty TM. speaker. Air spaced ganged tuning condenser. Ferrite rod aerial l'or M & L was-es and telescopic aerial for S Waves. 
Real leather look case with gilt trim and shoulder and hand sti ups. Size 9 x 7 x 4,n. approx. The perfect portatle and the Ideal ear nu llo. l'-es PM battery available riche, e). 

Total cost of parts now only f5. 19.6 P & P. 
Ports Price List and easy build pions 31- 5/6 

with red speaker grille. !Uses 
Total cost of all 42/6 P. 
parts now only 3/ 

TRANSONA 
FIVE Light, A.F.N., 

Lut. all at good colonic" 
G.P. Durham 

7 stages -S 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 fine 
tone super dynamic 21in. speaker etc. Attractive rase. Size 6i x 4( s Ilin. 

1289 battery available anywhere). 
& P. Parts Price List and easy build 

6. plans 21 -. 

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.- 31n. speaker makes listening 
a pleasure. Push -pull transformers 
for ample power. Ferrite rod aerial. 
Many stations listed in one evening 
including Luxembourg loud and clear. Attractive case in grey wi,.h red grille. 
Size 67 x 44 x 13ín. (Uses PP4 battery 
available anywhere). 

Total cost of all P. & P. 
parts now only 59/6 316. 
Parts Price List and easy build plans 2l -. 

SUPER SEVEN 
9 9 stages -7 transistors and 2 

diodes 
Covers Medium and Lone 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 RF Stages. push -pull output. 3in speaker (will drive large speaker). Size 71 x Si x 1 /In. (Uses 9v battery, available anywhere(. 

Total cost of all £3 19 6 P. & P. Parts Price List and easy 
parts now only CC 7 V 3,6 build plans 2t -. 

1 

All components used in our receivers may be pur- 
chased separately if desired. Parts price lists and 
easy build plans supplied free with sets of parts 
or available separately at prices stated. 
Overseas post 101 -. 

SMIELODY amazed al volume nn; 
perfnr nn nee ... /ras really c oni.- 
vp lo 
S. G. Slu. Aron -an- Teees. 

8 stages -6 transistors 
and â diodes 

Our latest completely port- 
able transistor radio covering 
medium and long waves. 
Incorporates pre- tagged cir- 
cuit board. 3m. heavy duty 
speaker, top grade transis- 
tors, volume control, tuning 
condenser. wave change slide 
switch sensitive bin. ferrite 
rod aerie.. Push -pull output. 

Wonderful reception of B.R.C. Sonic and Llgfát. 208 and 
many Continental stations. Handsome leather -look pocket 
size case, only 1(1 x 3i x lain. approx. with gat speaker 
grille and supplied with hand and shoulder straps - 
Parts p 9 rice List and Total cost of all £3..6 P. & P. 
easy build plans 21- parts now only A. 7 3l- 

POCKET FIVE 
® 7 stages -5 transistors and 2 diodes 
Currr> ytdn urn find Long 
Waves and Trawler Band, a 
leature usually mound 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 2lin. moving coil speaker, butt into attractive 
black case with red speaker grille. Size 5': x 1i x 3iin- (Uses 
1289 battery available anywhere(. 
Parts Price List and easy bu (d plans I/6. 
Total cost of all 
parts now only 42/6 P. & P. 31 -, 

ROAMER SIX NEW!! 
NOW WITH PHILap MICRO -ALLOY R.F. TRANiISTORS 

6 WAVEBAND!! 

EXTRA BAND FOR 

Parts Price List and 
easy build plans 21- 

RADIO EXCHANGE co. 
61, H IGH STREET, BEDFORD. Phone: 2367 

8 stages -6 transistors 
and 2 diodes 

Listen to stations half a 
world away with this 6 
waveband portable. Tune- 
able on Medium and Long 
waves, Trawler band and 
three Shat Waver.. Sensi- 
tive ferrite rod aerial and 
telescopic aerial for short 
waves. Top grade transis- 
tors, a -:inch speaker, 
handsome case with gilt 
fittings. Size 7i x 51) a llin. 
Care, ing strap 2/- extra. 

EASIER TUNING OF LUX, ETC. 
Total cost of all £3. 19.6 P. & P 

parts now only 3/6 

Callers side entrance 
Barrosts Shoe Shop 
Open 9 -5 p.m. 
Sots. 10 -12.30 p.m. 
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If you're thinking in terms of tape recording then the 
Brenell deck and complete recorders should be 
uppermost in your mind. The reliability, the ver- 
satility and the quality of manufacture are seldom 
equalled in other tape recorders (even in those 
costing much more). 

ii,How, many can equal or better; 
this specification? 

4 record /playback speeds Il, 3,'- 7f and 15 ips 
3 motors low 'wow and flutter' content double - 
gapped ferrite erase head to minimise erase noise 
narrow -gapped record /playback head to give extended 
frequency response pause control superimpose 
control 81" dia. reels fast rewind digital rev. 
counter. 

MARK 5 Series 2 

Deck 

For details 
of the specially 
designed amplifier 
for use with the above 
deck and the range of mono 
and stereo recorders, write or 
telephone the sole manufacturers: 

PLEASE NOTE 
OUR NEW 
ADDRESS: 

BRENELL ENGINEERING CO. LTD. 
231/5 Liverpool Road, London, N.I 
Telephone: NORth 8271 (5 lines) 
GD840 

December, 1964 

65 or 25 
GIVE 

A SOLON 

`( FOR 

C CHRISTMAS 

Do- it- yourselfers of all ages will welcome a Solon Electric 

Soldering Iron. The 25 -watt model above, or 65 -watt below, 

are ideal for radio work or household jobs. 

LLiv 

Obtainable from your usual electrical or radiodealer from 24/8. 

OLOPi Electric Soldering Irons 
ills. 

LISTEN TO THE WORLD 

,j -' :.., 
''tbr includes 

-, ,, -- ` ,G 

on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Receives speech and music 
from all over the world. Price 

valve and one coil 
covering 40 -100 metres. Can 
be extended 

b 

to cover 10-100 

or valve and vall -mans 
speaker use. Total Building 
Costs 35/_ P. & P. 2/ -. 

All parts available separately 
READY 

T POCKET ADIO 

, 

E 

' 

RC R.C.S. 
Designed 
without disturbing 

complete 
earpiece -no 
Sensitive 
circuit gives 
over medium 
tive case 
Ideal for 
on1Y Si x 

PERSONAL SET 
for personal listening 

1 others. SLIP- 
with battery and 
extras to buy! ,,, 

one transistor diode ' 

quality reproduction s 
P. & P. 21 -. 9/1 . 
Covers Medium 
waveband. No bat- 

lee earpiece. with 

wave band. Attrac- 
with large tuning dial. el 
use as tape tuner. Size 

2pt 

ONLY 27/6 P. & P. 2/ -. 

BATTERY ELIMINATORS 
The ideal economical and sale way of running any TRAN- 
SISTOR RADIO, RECORD PLAYER, TAPE RECORDER, 
AMPLIFIER, etc. requiring voltages shown. 
Types Available: 9 v.; 6 b.; 41 v. (single output). Size 31 x 3 x 
lin. PRICE 3916.each. P. & P. 2/9. 
9 v.+ 9 V.: 6 v + 6 v. or 41 v. + 4/ v. (Two separate outputs). 
Size 3 x 3 s 2in. PRICE 42/6 each. P. & P. 2/9. (Please state 
output required.) 
All the above units are completely Isolated from mains by 
double wound transformer ensuring 100% safety. 

FOR THE CONSTRUCTOR 
Easy to build CRYSTAL RECEIVER. 8 /6. P. & P. 2/ -. 
Easy to build PERSONAL SET with earpiece. 27/6. P. & P. 2/ -. 
Easy to Build 3- TRANSISTOR SET with speaker. 37/6. 
P. & P. 2/ -. 

R.C.S. 
I I Oliver 

All parts available 

PRODUCTS 
Rd., London, 
Evnnrc Trade 

separately 

(RADIO) LTD. 
E.I7. (Mail order only) 

Ennuirie. Invited 
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Africa on 9,535/11,865/17,845 /17,795; 1500- 
1630 to Western North America on 15,305; 1500- 
1700 to the near and middle East on 9,535/9,665/ 
11,865; and 0115 - 0245 to Eastern North America 
on 6,105/6,080/9,535. S.B.C.'s DX programme will 
as before be transmitted during Saturday's pro- 
grammes. 

An early morning 0600 -0630 broadcast in 
English to Europe is now aired by the Canadian 
Broadcasting Corporation on 9,625. "Short wave 
listener's club " is now broadcast on Saturdays and 

The Amateur Bands -b 
THE Amateur Bands this month have proved 

quite interesting and DX has shone through 
here and there, although it has been a bit of a 

struggle at times. 

160m 
The first band out of the hat this month is 

"Top Band " and is proving to be very lively 
indeed. Some years ago when I was first licensed, 
" G " stations were the usual thing expected of 
the 1,800- 2,000kc /s section. 

By way of contrast one recent listening period 
of 30 minutes only logged GW3SUY (RST569), 
GW3TJE (569), GI3JEX (579), OH3NY (569), 
and OK 1 AHB. Some 15 -20 " G " stations were 
in evidence at the time, notable signals from " G's " 
3ARD, 3SPJ, 3NTD, 3RBP and 6BX. 

All were received on a dipole cut for 14,100 
and just 15 feet high ! Anyone with a decent 
aerial should be having a ball and American 
stations are rumoured to be roaming around top 
band. How about a postcard from you SWL's 
with a better antenna (or sharper ears)? 

20m 
From trawlers and top band out into the wild 

and woolly 20m. 14,000- 14,350 is really 
hotting up these days and with the numerous 
contests which are in favour at the moment the 
band is really humming. 

Newcomers might like to note that the band 
(as are all bands) is divided into two sectors, the 
CW sector and the Phone sector, the CW sector 
occupying the 1.f. portion of the band. However 
there is no shortage of activity at either end of 
the 20m band at the moment. 

The 1964 Scandinavian Activity Contest was 
very much in evidence and OHSSM, OH1VR, 
OHIQY, OH5NQ and OHONI (Aaland Island) 
were worked in 14 minutes on a.m. 'phone. After 
this the novelty rather wore off, hearing the other 
station coming back "Ur 58082 73-CQ .. CQ . . 
etc." 

Later in the month it was decided to check how 
popular single -sideband was by logging only 
stations using this mode of transmission in the 
'phone sector of 20m. One sitting, over 
a period of 1 } hours resulted in some thirty 
stations togged on s.s.b. 

"Twenty" at the moment dies out from about 
01.00 onwards but from mid -afternoon till midnight 
it's a virtual hive of activity. Heard in one hour 
from 2045- 2145: W9ECC, W1QCL, W2GWE, 
W4HCM /P, WOHLT, HB9NY, W9NWQ, WOQUU, 

" Listeners' corner " on Sundays during the 
European transmission from 1215 -1313. This is 
on 17,820/15,320. 

Kai Israel, Jerusalem, Israel, has switched 
beams for its 2015 -2045 English transmission. It 
now uses 9,625 to Europe and 9,009 to South 
Africa. 

Finally a note on a fairly easy South American. 
Radio Clube de Pernambuco, Brazil, can be heard 
well on 11,865 after 2100. There is slight inter- 
ference from the BBC on 11,860. 

y David Gibson G3JDG 
W8NKW, W9JT, VE3COB, W2KXL, WIHZ, 
WA2SFP, WOVQ, K2UYG, CN8AX, W4HZR, 
K8LTT, W4ODL, CTISQ, W4HZI, W8LXU, 
W3ZAO /MM (Maritime mobile), PY4AEB, 
SVOWGG (Crete) and K2YLM, all averaging five 
and eight except PY4AEB. All these with a dipole 
just 15ft high. Anyone with a beam hear 
anything else: JA -VK ? 

Speaking of VK, the VK /ZL contest might have 
afforded someone their first station from that part 
of the world, or was it the same as at G3JDG- 
rather quiet ? At the time of writing the 'phone 
event has passed silently on but the c.w. event 
is scheduled for the coming weekend, needless to 
say the receiver is being checked and the dial 
polished in readiness. 

Ism 
In the 15m hand report last month I said 

that things at this QTH were rather dead. This 
brought a letter from K. J. Clark in London, N.15, 
reporting W2JY, G3CAZ, HL1JP, WA4YO, 
KIWPF and HL4OX, using an HE40 receiver 
acquired the day before, and the antenna a 30 foot 
vertical. 

So there it is. There are stations about on 
21 Mc/s so perhaps it's a question of what time 
to listen. K. J. Clark's times for the above list 
was the period 19.30- 20.00. 

40m 
7000 -7100 has been almost hopeless at the time 

of writing. Listening in the evenings from 1900 
onward, European stations have appeared but the 
QRM from commercials (who have no right to be 
there anyway) makes it extremely difficult. 

On one occasion a 9M call sign (Malaya) was 
located and read as 9M2L ? ? (either LD or LO or 
even LM), but due to terrific QRM from a 
commercial the station was lost. Remarks made 
at the time will not be repeated here ! 

A suggestion which might prove hopeful is that 
all licensed amateurs who run tests with the 
antenna connected, in future should do so on 
frequencies occupied by these stations. If this 
procedure were adopted on a world -wide scale it 
might well prove a success, especially if our friends 
in W -land joined in, since their licence permits 
them to run 1,000W as opposed to the British 
amateurs' 150W. 

10m 
Activity on the 10m band is still quite high. 

Local nets are very much in evidence still, though 
-continued on page 786 
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TV 

RADIO 
SHOW 

Earls Court, August 24- September 5,1964 

December, 1964 

"Practical Wireless" Report 

* A summary of new models seen at 

Earls Court and the trade exhibitions 

around London, and notes on design trends 

and features. 

* The tables list new models only and do 

not necessarily represent the complete 

range of the makers concerned. 

* For details of all the new TV sets, refer 

to the November issue of Practical 

Television. 

CONTINUED FROM PAGE 640 

OF THE NOVEMBER ISSUE 

Last month, our Radio Show Report covered radiograms, transistor portables and table radios, 
leaving record players and tape recorders for comment this month. 

Tape Recorders 
49gns. which now includes a switch to cut out the 
automatic recording level circuit this firm brought 
in with a flourish originally. 

The "automatic" facility has also been added 
to the two lower priced models. Auto -2 and 
Auto -4, 25 and 27gns., of the Elizabethan range, 
in a determined effort to capture the " pop " 
market. Similar circuitry can be incorporated in 
the new Sound range of five machines on demand 
at no extra cost. we are informed. 

Of the Elizabethan offerings the two attractive 
newcomers were the stereo models LZ5I1 and 

This was perhaps the least novel market, makers 
concentrating more on general improvement than 
innovations. New models were shown by 
Dansette, Sound, Defiant, Ferguson, HMV, Ultra 
and the luggage makers, Wood and Son (Revela- 
tion), at Earls Court. 

Outside the main show there was more variety 
from the many low- priced Japanese and German 
models to the very fine American design by 
Roberts shown by Argelane. 

Those of most interest to enthusiasts were the 
newer Grundig offerings, including the TK32A at 

Model 
COSSOR 1606 

1607 
DANSETTE Empress 

DEFIANT T16 
ELIZABETHAN LZ507 

LZ511 
Auto -2 
Auto -4 

FERGUSON 3204 
3206 

GRUNDIG TK23A 
T5I9 

HMV 2204B 
KORTING MT3624 
MARCONIPHONE 420. 

4204 
PHILIPS Stella 

Peto Scott 
REVELATION RT18 
ROBERTS (Argelone) 
SOUND TREI4 

TRE23 
TRE32 
TRE34 
TRE40 

ULTRA 6202 

TAPE RECORDERS 
Price 
29 gns 
57 gns. 
37 gns. 

Deck Tracks Speeds 
Own 4 3f 
Own 4 3f, I 

B.S.R. 4 74, 31. 13 

B.S.R. 4 3f 38 gns. 
Own 4 71, 3f, 13 49 gns. 
Own 4 74, 33. 13 65 gns. 
B.S.R. 2 33 26 gns. 
B.S.R. 4 3f 28 gns. 
Thorn 4 33, 13 33 gns. 
Thorn 2 3f, i4 26 gns. 
Own 4 3} 49 gns. 
Own 4 34 54 gns. 
Thorn 4 31, I3 36 gns. 
Own 4 71, 31. 14 95 gns. 
Thorn 2 31, 13 25 gns. 
Thorn 4 33, 13 33 gns. 
Not on show -see text for details. 
Not on show -see text for details. 

42 gns. 
C175 
24 gns. 
27 gns. 
30 gns. 
33 gns. 
45 gns. 

33 .gns. 

Collaro 2 74, 31. 13 
4 31, 71 

B.S.R. 2 31 
B.S.R. 4 33 
B.S.R. 2 7i, 31. 14 

B.S.R. 4 74, 3$, 14 

B.S.R. 4 74. 31, 14 

Thorn 4 3f, 13 

Features 
Transistorised. M/C Mic. 
Mono/Stereo Rec. and P/B Multip'ay. 
Professional type control panel. Legs optional 7 in. 
spools. 
Conso'ette 
Transistorised. 
Stereo. 
Automatic Record. 
Automatic Record. 
M/C Mic. Remote Sw. 
Key operation. 
Switched automatic. 
Wood case. Auto -stop. 
8 x 5 ins. L/S. 
Dubbing facilities. Fully stereo. 
Fast wind muting. 
Sync track replay. Auto control. 

To match RIE RIP. 
Stereo, two 5 x 7 in speakers. Transportable. 
53 in. spools. 
DIN sockets (all models). 
Auto -record (all models). 
7 in. spools. 
Separate tone controls. Mixing, Monitoring. 
Straight through amp. 
Remote control. 
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THE KEENEST TAPE RECORDER 
BARGAIN OF THE YEAR! 

A 24 goo. Tape Recorder offered at the 
bargain price of only 15 gns, plus 10f- care. 
Supplied in 3 Unite already wired and 
tested. A modero Circuit for quality record- 
ing from Mike, Gram or Radio, using latest 
B.S.R. Twin Track Monardeck Type TD2. 
Valve line up-E1886, ECL82, EM84, EZ80 
and Selenium Diode. Send for detailed list - 
3d. stamp. 
Complete Kit comprising items below. 

BARGAIN PRICE 15 Gns. +G;°;; 
2-tone Osamu and sin, z Si,, Speaker, Size 
14in. z 101ín. z 74ín. 23.10.0 + 5/- Car. 
Wired Amplifier complete with 4 Valves, front 

Panel, Knobs, etc. 15.12.6 + 3/6 Carr. 
B.S.R. Monardeak Type TD2 17.7.0 + 4/6 Carr. 
Accessories: Mike, Tape, empty Reel, screened 

Lead and Plugs, Iostrootions, eta. 11.0.0 + 2/- Carr. 

NEW BRITISH RECORDING TAPE 
Famous Manufacturer, Bulk purchase, genuine recommended Tape Bargain, 
Unconditional Guarantee. Fitted Leader and Stop Foils (except 3in.). 

Standard (PVC base) Long Play (PVC base) D'ble Play (Mylar baee) 
3in. 150ft. 3/9 225ft. 4/9 300f t. 6/6 
lin. 600ft. 11/6 900ft, 15/- 1200ft. 25/- 

55in. 850ft. 14/6 1200ft. 17/6 1800ft. 32/6 
71n. 1200f t. 17/6 18001í 22 /6 2400f t. 42/6 

Post and Pauling -3in. Reels, 6d. Each additional Reel, 3d. 
4in. to 7in. Reels, 1 /'. Feek additional Res ), 6.3. 

=PT'Y TAPE REELS (Plastic): 3in. 1/8, 4in. 2/ -, 5ín. 2/ -, 5 ;in. 2 / -. lin. 2/8 
PLASTIC REEL CONTAINERS (Casettes): lin, 1/8, bin. 1/9, loin. 2/ -. 7in. 2/8 

Condensers -Silver Mica. All values 
2pF to 1,000pF, 6d. each. Ditto. 
Ceramics 9d. Tub. 400V T.C.C. etc. 
0.001 mFd to 0.01 and 0.1/350V., 
9d. 0.02.0.1/500V., 1/ , 0.25 Hunts 
1/6, C.5 T.C.C. 1/9, etc., etc. Close 
Tol. S /Mioae -10 % 5pF -500pF 8d, 
600- 5,000pF, 1/ -. I% 2pF- 100pF, 
8d. 100pF- 500pF, 11d. 575pF, 
5,000pF, 1/6, Resistors -Full 
Range 10 ohms -10 meg, ohms 20% 
} and 0W. 3d., fW, 5d, (Midget 
type modern rating) 1W, ed,, 2W, 
9d. Hi -Stab. 5% ¡W. 0W, 6d. (100 
choie.1 meg). Other values 9d, 
1% 0W. 1 /6, etc., etc. 

Volume Controls-5K-2 Meg. ohms, 
31n. Spindles. Morgaaite Midget 
Type 10m. diem. Guar. 1 year. 
LOG or LIN. ratios less Sw. 3 / -. 
DP. Sw. 4/6. Twin Stereo less 8w. 
6/6. DP. 8w. 8/ -. Specials to order. 
WAVECHANGE SWITCHES. 1 p. 
12 -way, 2 p. 2 -way, 3 p. 6 -way, 
3 p. 4 -way, 4 p. 2 -way, 4 p. 3 -way, 
long spindle, 3/6 ea. 

JASON FM TUNER UNITS 
Designer -approved kite of parts 
FMT1, 5 gns, 4 valves, 20 /-, 
FMTS, 17, 5 valves, 35/ -. JTV 
MERCURY 10 gras. JTV2 113,19.6, 
4 valves, 28/6. NEW JASON FM 
HANDBOOK, 2 /6, 48 hr. Align- 
ment Services, 7/6. P. & P. 2/6. 

TRIMMERS. Ceramic (Compression 
Type) -30pF, 50pF, 70pF, 9d.; 100pF/ 
150pF 1 /3; 250pF, 1/6; 600pF, 1/9. 
PHILIPS. Bee Hive Type (cone. air- 
spaced)- 2.8pF, 1/ -; 3 -30pF, 1 /, 
KNOBS -Modern Continental types 
Brown or Ivory with Gold Ring; 
1" dm., 9d. each; 133', 1/- each; 
Brown or Ivory with Gold Centre, l' dia., bOd. each; 1f", 1/3 each, 
LARGE SELECTION AVAILABLE. 
METAL RECTIFIERS, STC Types - 
NMI, 4/9; ItM2, 5 /6; 11513, 7/8; 
8514, 16/ -; RAM, 21/ -; 11M413, 17/4 

TUD- ELECTROLYTICS -CAN 
25/25e. 50/12v. 1 /9; 8 +8/450v. 4/6; 
50 /50v. 100 /125v. 2/ -; 32 +32/275v. 4/6 
8/450v. 4/350v. 2/3; 50/50/350v. 6/6 
16 +18/450v. 5/6; 60/250/275v. 12/6 

82 +32/450v. 8/6;100+200/2751%12/6 

RECORD PLAYER 
CABINETS 59/6 Carr. & Ins. 5/-, 

Contemporary style, rexine covered cabinet 
In two-tone maroon and cream. Size 155' x 
145" x 80 ", fitted with all accessories including 
barre board and Vinair fret. Space available 
for all modern amplifiers and auto -changers 
etc. Uncut record player mounting 
board 145- o 124' supplied. 
2 -VALVE 2 WATT AMPLIFIER 
EZ80 and Twin stage ECL82 with 
vol. and neg. feedback tone control. 
A.C. 200 /250V with knobs etc., ready 
wired to fit above cabinet. 22.17.6. 
P. & P. 1/6. 7' z 4' Speaker and trans., 
22 / -. P. & P. 21 -. 

COMPLETE R /PLAYER KIT, As í1L 
inc. BSR UÁ14 Unit. New Bargain 
Price Now Only 111.10.0. 7/0 cary. 
Double wound mains Tir, no live chassis, 

BONDACOUST Speaker Cabinet Acoustic Wadding (lm, thick approx.) 12in. 
wide, any length cut, 1/6 ft., 4/. yd. TINNED COPPER WIRE, 16 -22g. 
2/6 ¡lb. ERSIN MULTICORE SOLDER. 60/40 9d. per yard. Cartons 2/6 etc. 

TYGEN FRET (Contem. pat.). 12 a 
12in. 2/ -; 12 o 18in. 3/ -; 12 x 24ín. 
4/ -, etc. 

EXPANDED ANODISED METAL. 
Attractive gilt finish tin. x 4in. 
diamond mesh 4/6 sq. ft. Multiples of 
Oin. cut. Max. alze Oft. x 3fí., 47/6, 
plue cart. 
ENAMELLED COPPER WIRE - 
}lb. reels 14g-20g, 2 /6; 22g -288, 81 -; 

4302 eg. 
8 /9: 368-386, 4/8: 396.40g. Est. 
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MULLARD "3.1" HI -Fu AMPLIFIER 
3 VALVES 3 WATT 

HI -FI quality at reasonable coat 
Base Boost and treble controls 
quality :sectional output tranefor' 
mer, 40 de -25 kc /a + l dB, 100m V 
for 3W, lees than 1% distortion. of Bronze escutcheon panel. Power fI takeoff available. Complete Kit 
only 18.7.9.6. Carr. 5/.. 
Wired and tested 8 gus. 

MULLARD "5-10" AMPLIFIER. a valves IOW 3 
and 15 ohms output. Muiard's famous circuit with 
heavy duty ultra- linear quality output traneformer. 

Basic amplifier kit price Dff and ins, 7/& 
Ready built 111.19.6. 19 .97 .6 V 

Carr. 

CONTROL PANEL KIT, Bass, Treble and Volume controle with 4-position 
selector switch and 11ín. x 4in. escutcheon panel, 211.5.0. Carr. 2/6. 
AMPLIFIER KIT AND CONTROL PANEL KIT- 11119.6. Ditto, ready wired. 
114.10.0. 
2 -VALVE PRE -AMP. UNIT, Based on Mullard's famous 2 --atve (2xEF86) 
circuit with full equalisation, with volume, base, treble and 5- poaltlon selector 
switch. Size 8"x4" x2 /'. Complete Kit 25.19.8, care 3/6. 

6 VALVE AM -FM TUNER UNIT 
Med. and VHF 190 11.550 M, 85Mc /e- 103Mc /s, 6 valves and metal rectifier. Sell 
contained power unit, AC 200 /250v. operation. Magic eye indicator, 3 posh. 
button controls, on /off. Med., VHF diode and high output sockets with gait 
control. Perspex front panel 11 §in. x 4in. with 7in. .illuminated dial. Overall 
elze lllin. x 4in. z 55ín. A recommended Fidelity Unit for use with Mugard 3 -3 
5.10 amplifiers Available only at present as built -op unite, aligned and tested 
ready for use. Bargain price 212.10,0. Carr. 5/-. Available shortly in Kit Form 
at approximately 10 one. 

DE -LUXE 

RECORD 

PLATER 

KIT 

Incorporating 
Sp. 4 o. Garrard 

Auto-Slim nuit ana Mol lard latest 3 watt 
printed circuit amplifier (ECL 86 and 
EZ 80), vol., bass and treble controls, 
with 8' z 5' 10,000 line speaker. 
Contemporary styled 2 -tone cabinet, 
charcoal -grey and off-white with 
matching blue relief. Sire 175' x 16" a 
8'. A stylish unit capable of quality 
reproduction. Circuit and con..t. details 
2/6 (free with kit; 
COMPLETE KIT £1 3 1 6 9. Carr. and ins. 10e. J V 
Illuminated perapex co nta I panel 
escutcheon 7/6 extra. Ready wired 30/- 
extra. Four contemporary mounting 
legs (6' or 13') 12/8 per set. 

TRANSISTOR 
COi1MPON ENTS 

Midget I.F.'e -465 Eels 9/161m 
diem. 5/3 

Ose. Coil M. @ L.W. 5/9 
Midget Driver Trans. 3.5:1 6/9 
Midget Output Trans. Push - 

Pull-3 ohms 6/9 
Elect- Condensers- Midget Type 
1 mi d. 50 mFd. ea, 1 /9, 100 mFd. 
2/ -. 12V. 
Condensers 150 e. working: 
.01 inFd., .02 mFeL, .03 mFd. 
.04 mFd.9d:;.05 mFd., .1 mFd -, 1/ -, 
.25 mid., 1/3; 5 mFd., 1/5, etc, 
Midget Tuning Condensers. J.B. 
"OO" 208 pF and 176 pF, 8 /6. 
ditto with trimmers, 8/6. J.B. 
220 pF and 105 pl. cone. slow 
motion 10/5. 365p1' single 7/6, 
Sub. min. /in. Dilemin 100 pF, 
300pF, 500oí, 7/- each. 
FERRITE AERIALS, M. & L.W. 
car aerial coil 9/3. 
Midget Vol, Control with edge 
control knob, 5 Kohme, with 
switch 4/9; Ditto less switch 3/9. 
Speakers: P.M.; 2in. Plessey 75 
ohms 15/6, 24in. Continental 8 
ohms, 13/6. 7 x 41e. Plessey 35 
oh ms, 22/6. 
Ear Plug Phones -Min. Con- 
tinental type 3ft. lead, jack ping 
and socket. High Imp., 8/-, Low 
Imp., 7/8. 
Brand New. Mfrs. let grade, 
1 0C44 @ 2 0045, 15/4 1 0081D 
a 2 0E81, 15/6. All above and 
OAe1. 32/6. Post Free_ 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -op ECC85, ECH81. EF89, 
EABC80, EL84, EM81, EZ80.P> 
Three Waveband and Switched Gram 
positions. Med. 200550 m Long 
1,000 -2,000 m. VHF /FM 88.95 Mcie, 
Philips Continental Tuning Insert with 
permeability timing on FM and com- 
bined AM /FM IF transformers. 400 
Kots and 10.7 Mc /a. Dost core tuning 
all coils. Latest circuitry incloil in 
AVC and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a very high standard. Chassis size 
100 o Olin. Height 70in. Edge illumi- 
nated glass dial 11/ x 34in. 
Vertical pointer. Horizontal station names Gold on brown background. 
A.C. 100/250v. operation. Magic -eye tuning. Circuit diagram now available. 

Aligned and tested ready for use 213.10.0 Carr. & Ins 7/6 
Complete with 4 Knobs- walnut or ivory to choice. Indoor FM aerial 3/6 extra. 
3 ohm P.M. Speaker only required. Recommended Quality Speakers loin 
Elac H /D, 30/ -; 131 e 8ín, E.M.I. "Fidelity ", 35/ -; 12in. R.A. with cene. 
Tweeter. 42/6. Carr. 2f6. 

We manufacture all types Radio Mains Transi Chokes, Qualffy O/P T'rane.. etc. 
Engniries invited for Specials. Prototypes for small production runs Qnotatiooe 
by return. Send for detailed bargain liste, 3d. stamp. 
RADIO COMPONENT SPECIALISTS 
70 Brigstock Road, Thornton Heath, Surrey. Rous.: 9 a.m, -6 p.m. 1 p.m. Wed.. 
THO 2188. Terme C.W.O. or C.O.D. Poet and Pocking sep to I !à. 94; 1 1h, 1/8; 3 
2/3; 5 Ib. 2/9; 8 lb. 3/6. 
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PRACTICAL WIRELESS 

FIVE 
ACES!This is a hand that can't be beaten. Five 
models from our tremendous range of soldering 
instruments. Superb performance. Amazingly 
compact. Developed to simplify YOUR soldering. 
Copper bits for greatest speed. 

Permatip bits for long life. May we deal you in? 

Brochure P. W.10 post free on request 

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

°BIIirP1111111f;1 

December, 1964 

-rrlNamt 

THE `REALISTIC' 7 
Transistorised Portable Receiver 
made to the highest professional stan- 
dard. Comprises 7 Mullard Trans. r _! 
plus Crystal Diode, 350 milliwatt out- 
put to 410. speaker.hF. frequency -^ -w..: 
470 Kc /s -fully tunable over medium 
and long wavebands. Two-tone plastie 
cabinet with handle -size 7 x 10 x 31in. L 
fitted socket for car aerial, Complete 
with full instructions. -" 
MAY 

FOR 
BUILT £5.19.6 Battery 

sold 
extra. 

separately 

P. & P. 4/6 extra. (Circuit diagram 2/6 free if all parts bought.) 
Aleo De Luxe Model with superior PVC covered wood cabinet 
and full view tuning dial. 
ONLY £1 EXTRA All 

s/9 
sold 

titré P & Pe4 //8 

T.V. POWER PACK 
Takes a PY32 or 33. Contains: Filament transformer and 
smoothing choke, mains dropping resistor. Brimistor, smooth- 
ing capacitor 100 -200- 16- 16mfd, 275V /w. 350V surge. Also 16- 
18 mid, 275V /w and sundry capacitors, resistors, etc. On metal 
chassis. size 6 x 9l(n. x overall height füfn. No circuit available. 
wtfl:cuNlr's 12/6 (less 2,3 /6witheroc. P. & . PRII'F. 

SUPER AMERICAN TAPE 
LAFAYETTE BRAND, FULLY GUARANTEED 

MYLAR BASE ACETATE BASE 
510. Double play, 1,200ft. 15 /- 5ín. Long play. 900ft. 
5 in. Lo play. 1.200ft. 15 /- 51ín. Long play, 1,200ft. 

71n. Long play, 1,800ft. 
MESSAGE TAPES 
3in. -153f t 3/8 
31n. -2251t 4/11 
31n. -800ft 7/6 

5l in. Double play. 1.600ft. 22/6 
71n. Stand, play. 1,200ft. 12/8 
71n. Long play, í,8001t. 19/8 
lin. Double play, 2.400ft. 25 /- 
31n. Triple play, 950ft. 1218 
4in. Triple play. 900ít. 22/6 
51n. Triple play, 1.800ft. 42/8 P.V.C. BASE 
5610. Triple play. 2,900ft. 55 /- Sin. Standard play, 600ft. 8/6 
lin. Triple play, 3,600ft. 751- 51In. Stand. play. 890ft. 11 /6 

P. & P. 1/- extra per rent. 9 reels and over Post Free. 

10 /- 
12/8 
15/- 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON W9 

TEL: CUNNINGHAM 9530 
Hours of business: s a.m. 1e N p.m. Open all day 
Saturday, Opposite Paddington General Hospital 

Buses 1811 and 36 pass the floor. 

Ready Built BOY'S TRANSISTOR RADIOS 
2 transistor pocket radio. In plastic case. Size only 91n. x 2i in. 
x lin. Fitted with 21ín. speaker. Socket for personal earpiece. 
Works from PP3 type batt.. tunable over full medium wave- 
band. Supplied comp. with earpiece, carrying purse and 9 -volt 
bait. Ideal Birthday present. W15(ECOMP'8 42/_ Post 

PRRICE Free 
6 transistor model available 89/6 Post Free. 

NEW SUPER MINIATURE POOKET RADIOS 
HIE S1NCLAIIt MICRO-6. Sell- contained 

SINCLAIR pocket radio. Size only 1'l, x i'I x lin. A 

MICRO- $ marvel of modern miniaturisation -truly 
amazing performance. May be built in an 

47 evening. Complete with earphone and detailed 
construction data. 

Can be built for only 5916 Mercury cell 1/11 extra (2 required). 
TILE SINCI.AIR SLIMLINE, The new 2- 

_,.,,,,,_ transistor pocket radio site only 26in. x 11 in. x 
ì in. Micro alloy transistorised and printed 

circuit. All components available separately. Easy 49/6 to assemble. Can he built for 

THE TRANSISTOGRAM 
A portable battery operated fully 
transistorised Record Player. Made 
by famous British manufacturer, fully 

weight 101ós. 
Size 

erates on 
12 

5)2 baltts. 
9 speeds- 164 331 95 and 78 r.p.m. 
Goldring cygnet player unit with light 
weight pick -up fitted with CM -60 turn 
over ceramic cartridge. Output 500 
mw to 5 in. ceramic magnet speaker 
fitted into lid. Cabinet constructed of wood, covered in two tone 
(pale blue /grey) leather cloth. High quality amplifier with tone 
and vol. controls gives excellent reproduction. Plays 7. 10 and 
121n. records. 
Today's Value l2 Gns. 
WlltECOMP'S £6.19.6 

Carr. & Ins. 7/6. 
New. boxed and guar - 
anteed-ex. batts. 

Transistorised TELEPHONE AMPLIFIER 
Powerfully amplifies the incoming call and leaves you with 
hoth hands free while continuino your conversation normally. 
Pick -up is suction fixed to 'phone. Battery -operated at negli- 
cible cost. Fitted off switch for private conversation. Size 46 x 
3 x li1n.` Complete s9 10 E(O5P S battery. / P. & P. 2/8. 
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Model 
ACE AP63I 
ALBA 2128 
DANSETTE Imperial 

DECCA RP205 
DEFIANT CPI 

DYNATRON GR10 

EKCO RP432 
FERRANTI RPI 106 

RPI105 
FALCON Falcon 
FERGUSON 3006 
FIDELITY HF27 

HF28 
HACKER GP40 
KOLSTER- BRANDES 

KP032 
MARCONIPHONE 4006 
MUI.2HY A- Major A851G 
HMV 2010 

RECORD PLAYERS 
Player Unit Price Notes 
BSR UAIS 19# gns. 7 x 3# in. L /S. 2W o /0. 
BSR UAI4 16 gns. 7 x 4 in. L /S. 
BSR Transcription 30 gns. Separate tone controls. Diamond stylus. 94 x 51 M. speaker. 

8W push -pull amplifier. Detachable legs. Garrard ATS 32 gins. Deram stereo cartridge. 8 x 5 in. speaker. Garrard AT5 38 gns. Part of Unit -plan, Consolette. Stereo facilities, less second 
speaker. 

Garrard AT6 39 gns. 10 x 6 in. L /S. 5 watts push -pull output from 3 -stage amplifier. 
Ronette cartridge, diamond stylus. 
Independent tone controls. Adaptable for stereo 
7W output. Straight -through amplifier. 
7 x 4 in. speaker. 
2 -valve amplifier. 
Transistorised. Mic. input. 

9 x 6 in. and tweeter LIS. 
Consolette. Version of Serenade gram. less radio unit. 
Transistorised. 7 x 3 1in. L /S. 
Transistorised. 7 x 3 1in. L /S. 
Transistorised. Mic. input. 
3W push -pull. 8 x 6 in. L/S and 4-in. tweeter. Sonotone head. 
Transistorised. Two side. mounted 8 x 5 in. speakers. Two tweeter. 
7 x 4 in. speaker 
7W output. Separate tone controls. 

Transistorised. 
Transistorised. 
Transistorised. Stereo. 6 loudspeakers. Butterfly head. 5W each 
channel. 

BSR 4 -speed 41 gns. Transistorised version of popular range. 
BSR UAIS 28# gns. Impact cabinet. Stereo adapted. 6W p -p amp. B x 5 in. L /S. 

Separate tone controls. 
23 gns. Styled to match RT18 tape recorder. 
19k gns. Transistorised. 
23k gns. Transistorised. Separate tone controls. Pilot It. 
19# gns. Transistorised. 
234 gns. Transistorised. 
27 gns. Thermometer -type scale indicators. 
15# gns. 2 #W output. 7 x 4in. L /S. 

Garrard 
BSR UAIS 
Garrard 
BSR UAI6 
Garrard ATS 
BSRUA25 
BRS 
Garrard SP25 

KP03I Garrard Autoslim 
Garrard ATS 
BSR UAIS 
Garrard AT5 p 
Garrard AT5 

PAM 5205 
5206 

PERDIO Deejay 
Startime 
Starmaker 

PYE Achoic 

Transistor Black Boa 
REVELATION APIS 

R 1 
REGENTONE TP43I 

TP432 
RGD RP23I 

RP232 
STELLA 57IA 
ULTRA 6004 

Garrard Autoslim 
BSR VA IS 
BSR UAIS 
BSR VAIS 
BSR UAIS 
BSR UAIS 

27 gns. 
27 gns. 
19 gns. 
14 gns. 
27 gns 
15 gns. 
24# gns. 
65 gns. 
194 gns. 
23# gns. 
24 gns. 
34 gns 
45 gns. 

18 gns. 
25 gns. 
14 gns. 
17 gns. 
19 gns. 
69 gns. 

BSR UAI4 
Garrard Autoslim 
BSR UAIS 
Garrard Autoslim 
Garrard 3000 
Philips. 4 -sp. 
BSR UAIS 

LZ507. The former is an Anglicised version of 
their very successful American export with 6W 
output and two detachable speakers, while the 
latter is a fully transistorised mains model selling 
at only 49gns. with three speeds and two recording 
level meters. 

Fidelity again showed established models and 
added their name to the list of those making a 
debut into stereo radiograms. 

Record 
Transistorisation, with its attendant advantages 

of instant operation, cooler running and claimed 
greater dependability, as well as an obvious weight 
saving, makes the record player market again 
newsworthy. 

It was pleasing to note one subsidiary feature of 
this trend -the smaller, cheaper mains transformer 
could now be fitted on all models requiring the 
low power consumption of the "solid state " 
circuit and, consequently, the dangerous a.c. /d.c. 
chassis was much less in evidence. 

Common features were the front- facing speaker 
of generous proportions, more comprehensive tone 
control systems, provision of a tape socket (despite 
the strong copyright law against its use!) and 
input arrangements that allowed the record player 
to be employed as a straight- through amplifier, 
some makers featuring this as a speciality by also 
providing a microphone. 

Lighter pick -ups, improved versions of the 
popular mechanisms and common provision of a 
stereo cartridge are to be found even in quite 
modest price brackets. 

The new Thorn deck was much in evidence, 
being incorporated in models by Ferguson, HMV, 
Marconi, Ultra and the Retra " Five- Star ". 

Kodak made news with a quadruple -play tape, 
type P400, made for portabI.e battery tape 
recorders, on 3in. spools (or. 3áin4 at £1 13s. 6d. 
and £2 2s. for 600ft and 800ft respectively, giving 
a playing time for an 800ft spool of 42min. at 3in. /sec. 

Players 
One or two specialities made an impact. includ- 

ing the Pye Ac /joie, claimed to be the smallest 
truly stereo unit quality performance. Side - 
mounted banks of two -plus tweeter speakers 
bounce the sound from adjacent walls. The deck 
uses the " butterfly " pick -up now widely employed 
by this company which tracks at only two grams 
but has a floating action, enabling the stylus to 
keep its groove, even on a warped record of under 
sudden shock. 

Several newcomers to this field were noted. 
Sound, the Tape Recorder (Electronics) people, 
had a record player on show, as did Perdio, better 
known for portable radios, Arnolds (Arts) Ltd., 
Sanders (Electronics) and Robuk. 

Among those of particular interest outside Earls 
Court was a stereo portable, battery- powered 
record player with hi-fi stereo headphones by S. G. 
Brown, marketed by Lugton's. With the addition 
of baffle speakers in matching shoulder bags this 
three -speed player at 32gns., plus 7gns. for the 
phones, makes a notable return to domestic enter- 
tainment for this firm. 

www.americanradiohistory.com

www.americanradiohistory.com


770 PRACTICAL WIRELESS 

PART 3--TRANSISTOR VOLTAGE 
AMPLIFIERS \. 

Understanding 
SEMICONDUCTORS a.E=EmoaaF 

December, 1964 

CONTINUED FROM PAGE 666 OF THE NOVEMBER ISSUE 

T 
HE basic requirement of an amplifier is to 
make some electrical signal larger. The 
"voltage swing" or peak to peak voltage of 

the input signal should be known to enable the 
design of an amplifier. The frequency range of 
the input signal is also of great importance. 

Input signals to transistor amplifiers are usually 
applied across the base -emitter terminals. The 
output is taken from the collector and emitter. 

It was seen that the base current necessary to 
operate - -a transistor is in the order of microamps 
and a variation of a few µA base current produces 
a variation of mA collector current. 

Consider the circuit in ,Fig. 19 -B1 and R in 
series provide the emitter -base voltage, B2 and R` 
in series provide the collector- emitter voltage. 

Fig. 19: Illustrating the principle of the transistor voltage 
amplifier. 

Upon- the application of a small alternating 
voltage signal across the base and emitter the 
collector current will also alternate. A rise of 
the input voltage will result in a decrease of 
collector current, a fall in input produces a 
collector current rise. 

Assume the input signal voltage variation to be 
0.1V causing a collector current swing of, say 
IOmA. A value of 5O0û for R' would produce a 
voltage swing across R' of IOmA x 50011 = 5V 
by Ohm's law. This is the principle of the voltage 
amplifier. 

There are several disadvantages, however, with 
the circuit in Fig. 19. and a more practical circuit 
is shown in Fig. 20. Only one battery is used 
in the circuit and the base- emitter bias has been 

achieved by the inclusion of two additional 
resistors and a capacitor. 

The values of components may he obtained 
simply with the aid of the transistor static 
characteristic curves and a knowledge of the 
current flow directions in the circuit. The current 
directions marked in Fig. 20 are those of hole 
conduction. Rs, Ra, Rs and C provide the base - 
emitter bias. 

Fig. 20: Illustra ing hole conduction in a p -n -p transistor 
voltage amplifier. 

To obtain the static value of collector current 
a " load line" must be drawn on the output 
characteristic curves. 

The position of the load line depends on two 
factors: 

(1) the value of supply voltage; 
(2) the value of R'. 
Two points, one on the Vce axis and the other 

on the lc axis of the output characteristic graph 
provide sufficient information to Allow the con- 
struction of the load line. 

When no current flows through the transistor 
(cut off) no current will flow through R' or through 
the emitter -resistor R3. therefore the value of Vce 
is equal to the supply voltage. This point can be - 

plotted on the Vce axis when the collector current 
is equal to zero. 

For maximum collector current flow the 
transistor will be virtually a short circuit so that 
the whole supply voltage will be seen across R'. 

From Ohm's law, maximum value of current is 
Vs 

given by - amps. 
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TRADE ENQUIRIES 
RADIO CLEARANCE LTD Telephonn_ee: 

M 35 sum 
9188. 

INVITED 
THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 

27 TOTTENHAM COURT ROAD, LONDON W.I 

o 

r Enormous purchases of Brand Ness 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 Tell: NIA NUFA(:TCRL1t :S COST! head carefully the prepared list below and choose Just the ' right speaker for the Job- COMPAIOL THE PRICES ANYWHERE! SELLING FAST- STOCKS CHANGING RAPIDLY. 
i 

SCIIEDULE OF LOUDSPEAKERS AVAILABLE, r 
Diameter Gauss lisped. Diameter Gauss Jmped. Diameter Gauss Impel in inches in lines in sAms Price in inches in lints in in ohms Pelee in ches on lines in ohmz Price 2 7000 80 8/- 8J 9600 3 10 /8 Twtr. 10000 3 11 /6 

21 7000 35 8/8 31 9500 8 10 /6 9500 15 12/- 
1 21 7000 60 8/6 31 7000 35 8/8 6000 3 8/- 22 7000 80 0/- 31 9600 60 10 /6 6000 5 8/- 

:1 8500 3 101- 4 7000 26 11/8 7000 3 8/8 3 6000 5 8/6 1 6000 36 10 /6 7000 5 8/6 7000 5 9/- 4 7000 85 11 /- 7600 3 9/- 1 3 7000 85 9/- 4 5500 35W 11/6 8500 3 9/6 
1 Elliptical Gauss hooped Elliptical Gans. Impel 

Size in lines in ohms Prim Size in lines in ohms Pries 
5 x 3 9500 3 9/- 7 x 31 9500 3 10 /6 

I Elliptical Gauss Impel 6 X 4 6000 :3 8/6 7 X 4 9600 3 11 /- Stu in tines in ohms Price 6 x 4 î000 9/- 7 x 4 10000 3 12/8 
1 5 x 3 6000 3 7/6 6 x 4 8500 9/6 7 x 4 10000 15 13/6 5 x 3 7000 :t 8/- 6 x 4 9500 :1 10 /- 7 x 4 9500 30 12 /8 5 x 3 9000 3 8/6 6 x 4 9500 35 12/- 7 x 4 9500 35 12/6 5 x 3 9500 35 11 /- 7 X 30 7000 3 9/6 8 x 21 6000 3 8/6 

ALLOW 2/- each Specke for postage and packing. and please specify the exact requirements -the neere t available will be event. 

"THE MINIGRAM" 
LIMITED QUANTITY ONLY; 

FEATURES 
* Ready -built amplifier with tour first -grade Mullard transistors. * Plays 45R.P.M. pop records. * Built -in automatic stop. * Lightweight and portable. * Instruction leaflet supplied. 
* Crystal pick -up with expendable Stylus. GP59 Type. * Operates from a 9V battery (3/9 extl * Available in two colours -- cream/ 

red or cream /blue. 

A 
ó 
C 

Don't miss a chance like this! 

Transistorised Record Player 
* A real "FAMILY FAVOURITE ". * Ideal for Teenagers. 
* For use ANYWHERE. * Hours of amusement tor the 

younger members of the family. 
* Assemble one of these amazing 

Players in less then 30 minutes, 
supplied in 3 complete units with 
only 10 connections to maim. 
Approximate dimensions 9,18ix4Jn. 

Motor and pick -up deck (2/6 P. & P.) 39/6 
with volume control and L'speaker (2 /- P. &P.) 35 
Ready -built 9- transistor amplifier, complete /- 
Portable two -tone case with handle, and 5/_ expanded metal fret (2/- P. & P.) 

/ ONLY 79 6 
the complete Pekgs. 
(plus 5/- P. & P.O 
or any unit sold 
separately. 

Loudspeaker Bargains Still Available 

Diameter Ganes 
in inches in linos 

5 0500 
2 9500 
5 9500 
6 8500 
5 91500 
8} 7000 

Elliptical 

B%21 
x 21 
x 2} 
x 21 
x 21 
x 5 
x 5 

Gauss 
in linen 

7000 
8500 
9590 
9500 
9500 
8500 

10000 

Imo& 
M aims Pries 

10 /6 
5 10/0 r 

15 12/13 
25 10/8 , 
85 11/5 

3 11/- 

Impel 
is ohms Feb. 

5 9/- 1 

5 9/5 
3 10/- 
4 10/- 
6 10/- 
3 11/- 
3 13/- 

BOTH SETS STILL AVAILABLE HERE! 
Ask for a demon-1 rai ion in 
the shop. 

"CAPRI" 
Sensi rive! 
Super -selective! 

' Superb 
Speaker' 

NOW ONLY 
79/6 

12/- P. & Pk_.1 
Pocket Super- 

' het MIN and 
Droll u ich LW 

' Size 41x2lxkiln. 
Constructional data 1/9 Post free. 

The best and 
easiest transistor 

built- yourself 
sets available. 
Send S.A.E. 
for FREE 

PARTS LIST 
6 First Grade 
/BULLARD 
Transistors 

Models) and 
ail components 
BRAND NEW 

and 
GUARANTEED 

Inclusive price for all eseociated components, ease, battery 
sod Instruction Book complete in every detail, 

e ANY PASTS SOLD SEPARATELY ON THE 
BUILD -AS- YOU -BUY SCHEME 

Choice of a dozen stations 
in daylight ... 

THE "CONTESSA" 
"(Il! LEN OF 1HEM ALL" 

To clear existing stock 

ONLY (7.19.6 
(3/6 P. & Pkg.) 

PORTABLE and CAR RADIO 
2 WAVEBAND SUPER HET 
Construction manual 2/10 Post Free. 

CONTESSA £7.19.6 
CAPRI I(11:'"1 P' g pe 

79/6 2i 
^s .stia. 79/6 Psi 

SELECTED BARGAINS 
s Beautifully geared AM /FM 2 gang condensers, 4/6; AM /FM IFT'S 465 kc /s and 10.7 Mc /s, 4/6 pair; Magnavox Crystal Tape Recorder Mikes. 12/6 set; 3 watt Stereo Amplifiers, complete, ready to switch on, 79/8: Sentercell rectifiers R3 /2D- D3 /2/1 /Y, 2/6 each. , DIODES-0A70, OA79, 0A90. C046H, ODIO, 2/- each. TRANSISTORS: 0015, 4/6, PSA101. 3/9, AF115, 4/6. Sub min, Germanium diode 1/3, Ml diode, 6d. each. Silicon diodes, 200 p,1.v 200 mA 1/- each, 900 p.i.v.. 330 mA. 2/6 each. 
' Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues -our stocks move too quickly! Kindly make provision for additional Sostate and narking charges to avoid delay. Terms: Cash With Order or C.O.D. on Orders over 10 / -, e 
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FOR THE 1 <. 
FIRST TIME = 
Plug -in ELECTROLYTIC CAPACITORS, 

SMALL FULLY ENCAPSULATED PLASTIC CASED 
These new T.C.C. small plastic -cased electroly- 
tic capacitors have been specially developed for 
vertical mounting on printed circuit boards, and 
are designed for operation at temperatures from 
-20 °C to +60`C. Three case sizes are available 
In rated voltages up to 50V. The standard 

LOW LEAKAGE CURRENT & LONG LIFE- - 
assured by fully automatic winding of elements, 
avoiding handling of electrodes by operatives. 

TERMINATIONS OF STEEL CORE 
COPPER WIRE - 

specially solder coated for fast, ripple solder- voltage. 
Ing technique. HIGHLY COMPETITIVE PRICES 

Full full details please write for Technical Bulletin No. 102 

tolerance of the range is -20% +100% of rated 
capacitance. The anodes are of super -purity 
aluminium, with all- welded internal connections. 
A special electrolyte ensures low impedance at 
all frequencies in the audio range. 

QUICKER ASSEMBLY 
Steel cored wire gives precision acceptance of 
capacitors when inserting into punched 
printed boards. 

QUICKER IDENTIFICATION 
Colour coding and embossed values enable In- 
stant selection of the right capacitance and 

THE TELEGRAPH CONDENSER CO. LTD. 
NORTH ACTON, LONDON W.3 Telephone: ACOrn 0061 (16 lines) Telegrams: l eledared, W esphone bondun. Tel.,x. N613131 

(also at) CHESSINGTON, SURREY BATHGATE, SCOTLAND 

BUY AND BUILD STAGE BY STAGE 

SHOWN 
HERE 

5 -stage selector. Tone Control and Pre -amp Stages 
in Stereo complete with attractive escutcheon. This 
with two amplifiers and power supply comes to well 
under C30. 

mARTIn 

FROM A MONO AMPLIFIER TO 

A 20 WATT INTEGRATED HI -Fl 
STEREO ASSEMBLY 
* FULLY TRANSISTORISED PRE- FABRI- 

CATED ADD -ON UNITS. 

*PROFESSIONAL STANDARDS OF 
PERFORMANCE AND APPEARANCE. 

MARTIN AUDIOKITS are the most efficient and imaginatively designed 
kits ever. Connections are arranged to enable you to expand your assembly 
stage by stage with ease. The range include- a unique 3- channel mixer as 

well as other important pre -amplifier stages, and you can choose 10 watt 
power amplifiers with either 3 or 15 ohms output. Martin equipment can 

be used for all true hi -fl requirements, including to -day's very best low - 
output magnetic pick -ups. Power pack Units are also available. 

IMPORTANT 
NEW LEAFLET 

MARTIN ELECTRONICS LTD. 
154/5 High St., Brentford, Middlesex. Phone 15Leworth 1161/2 

The new MARTIN AUDIOKIT Leaflet details 
in full the entire range of units. No one wishing 
co build all- transistor hi -fi should be without 
this information. 

MARTIN ELECTRONICS. 164 HIGH ST., BRENTFORD, MD'SEX. 
Details of all MARTIN AUDIOKITS please 

NAME 

ADD REOS 

BLOCK LETTERS P.W.12 

l J 
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Ib=80yA 

Value of Ib for VT 

L Ib501JA 
Val 
of c 

for T 

VT Vs 

Ib=20yA 

Vice 

Fig. 21: Use of the load line for obtaining circuit para- 
meters. The dotted line represents the power limitation 

curve set by the manufacturer. 

A suitable working value of collector- emitter voltage is chosen (VT in Fig. 21), and hence a value of base current and collector current from use of the load line. 
The voltage drop across R' is calculated, again, by Ohm's law: 

' Voltage drop = lo x R' volts 
VT is known 
Therefore the voltage across R, ° Vs -[(10 x R') + VT]. 
From the appropriate input characteristic curve for the transistor (lb against Vbe), a static value of 

Vbe may be obtained. 
The voltage drop across R2 must then be the voltage drop across R, less Vbe 
i.e. Voltage drop = ((R, x [1, + Ib]) -Vbe]. By choice of a suitable value of IL, a value of R2 could then be calculated from: 

l(R, x [lc + Ib]) -Vbe] 
f) 

1L 
The voltage across R, is the difference between the supply voltage and the voltage across -R2. A value of 

IL has been chosen, a value for 1b is taken from the load line and hence R, can also be calculated by Ohm's law. 

It is important that the input signal neither saturates nor cuts off the transistor. 
Some of the design points of a transistor 

amplifier have now been dealt with, but frequency 
range, which has only been briefly mentioned, can be the most important consideration. 

The collector and emitter of a transistor them- selves act as a capacitor, the value is extremely small but sufficiently large to limit a transistor's working frequency. 
The required working frequency range of an amplifier is important as the gain of an amplifier 

varies with frequency due to a number of factors. These include frequency response of the transistor 
used. choice of components and type of inter -stage coupling. 

An amplifier may consist of more than one transistor stage; Fig. 22 shows the circuit diagram for a typical two stage amplifier using R-C coupling. 

773 

Fig. 22: A two -stage transistor voltage amplifier. 

Capacitor C blocks any d.c. levels on the 
collector Trl from the base of Tr2 but allows 
an alternating signal to be passed on. 

Capacitors oppose the flow Of alternating 
currents to a certain amount, the amount of 
opposition depending on the frequency applied 
and the value of capacitance of the capacitor. 
Opposition of this kind is known as capacitive 
reactance. 

Considering the first transistor stage of Fig. 22 
we know that its output resistance can be large. 
Opposition to both a.c. and d.c. is known as 
impedance. The output impedance will also be 
large. 

The input impedance of a common emitter 
transistor is small compared with its output 
impedance. 

With reference to Fig. 22, if the first stage 
amplifies a signal with a factor of 40 (i.e. a gain 
of 40) and the second stage has a gain of 40, the 
overall gain of both amplifier stages will be: 

40 x 40 = 1600 
The second stage appears as a low impedance 

to the first, but the first stage has a high output 
impedance. The total effect is for the internal 
impedance of the source to "drop" a greater 
proportion of the output signal than is desired, 
the actual output being less than the theoretical 
value of 40 times the input value. The overall 
gain of the amplifier would effectively be less due 
to the " missmatch " of impedances. 

A circuit with a considerably higher. input 
impedance than the grounded emitter amplifier 
and a much lower output impedance could be 
included between the two amplifier stages to 
nullify the effect of missmatched impedances. The 
"emitter follower" is suitable for this purpose. 

In Fig. 23, Ri, Rz, Rs and C supply the Vbe 
bias. 

If the base were to go positive with respect to 
Vbe, the current in the collector becomes smaller 
or the transistor appears to have a larger 
resistance. A greater proportion of the supply 
voltage is dropped across the transistor thus 
making the emitter go more positive. 

Conversely, if the base were to go negative with 
respect to Vbe, the emitter would go more 
negative. 
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Fig. 23: Common -emitter 
circuit diagram. 

PRACTICAL WIRELESS 

The gain of this circuit is slightly less than 
unity but the output voltage remains more or 
less constant for whatever load is applied to it 

providing the current being drawn is allowing the 
transistor to work within its power limitations. 

We have then a method of providing a method 
of amplifier stage impedance matching. 

It is often desirable to have a reasonable power 
output from an amplifier. Unfortunately the 
characteristics and limitations of the more 
inexpensive transistors do not allow a large power 
dissipation. Power transistors are expensive and 
require a high static current. 

An amplifier known as a " push-pull" amplifier 
is very often used to overcome such difficulties. 
The circuit diagram is in Fig. 24. 

Fig. 24: The push -pull transistor amplifier. 

To direct current the windings of the trans- 
formers are virtually short circuits. Ri, Rz and Rs 

act as biassing resistors for both Trl and Tr2. 

Across the secondary windings of T1 the 
positive and negative half cycles of the signal 
would alternatively act in opposite directions. Tri 
will amplify one half of the cycle, Tr2 will amplify 
the second. T2 operates in the opposite manner 
to T1 and an amplified output is obtained. 

Part 4 follows next month 

PHOTOCONDUCTORS 

December, 1964 

-continued from page 755 

will serve as an over -ride switch, cutting out the 
photo -cell control and converting from automatic 
to manual operation. 

Alternatively both starting and over- riding may 
be done electrically by fitting an over -ride switch 
as shown in the diagram. Switching this on 
momentarily locks in the relay at night, and 
leaving it on cuts out the automatic control: in 

some cars the parking -light switch position already 
provided may be used in this way. 

The same considerations about construction and 
mounting applied to the previous switch also apply 
to this. 

Light Operated Switches in General 

The circuits so far described have obvious 
applications not only to parking light switches but 
also to automatic shop display -lighting switches, 
simple burglar alarm systems, automatic counters 
etc. The following notes will help the reader to 
modify the previous circuitry to his specific 
requirements. 

In counters and alarms speed of operation is 

essential since the light beam may be broken for 
only a fraction of a second. The K42 cells do not 
change their resistance instantaneously when the 
illumination changes but have a time constant of 
about one tenth of a second. Thus the relay used 
must be sensitive and of the high -speed type. 

In burglar alarm systems the alarm once set off 

by the breaking of a light -beam must continue to 
sound even when the beam is made again. Thus 
the single -shot working in which the relay cuts off 

its own power supply is essential; this also ensures 
that the alarm sounds if the power supply to the 
relay fails. 

When controlling shop- lighting or any other 
high -power system it is essential to have heavy 
duty contacts on the relay. The light- contacts 
commonly found on P.O. relays rapidly deteriorate 
when used to switch high voltage and power. 

There are cadmium sulphide photo- conductive 
cells which will operate a.c. relays direct from the 
mains, but these are larger and more expensive 
and the K42 will not do so. Some d.c. power 
supply must always be provided, either batteries 
or rectified a.c. The latter need not be well - 
smoothed. and a simple power supply to drive 12V 
relays is shown in Fig. 9. 

The reader will notice that so far no provision 
hat been made in the circuitry for adjustment of 
the sensitivity of the K42 control circuits. This is 

because optical adjustment by means of masks 
over the K42 is far easier, less wasteful of power 
and more reliable than electrical control. 

The sensitivity of the K42 is proportional to the 
sensitive area exposed to light, and by placing 
masks over the glass window the sensitivity may 
easily be controlled. 

Any opaque material may be used for masking 
and the writer has found black p.v.c. tape most 
useful. To make the K42 sensitive to light from 
one direction only it may be placed at the end of 
an opaque tube facing in that direction. 

Part 2 next month 
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FOR PEAK PERFORMANCE AT LOW COST - 
PICKCODA 

775 

./PR 3i3/ 

RQ.,0i 

i . .. 

-.1.yyr--ç ?(tr-!"'L Ri 

i r 

,,FR. 45 

Advanced deeign and craftsmanship plus an unequalled reputation proved by the many heindrrds of testimonials received from CODAR .users Is year guarantee of complete satisfaction. Only the best is good enough for CODAR- Mullard, Brimar, Jackson, Denco, Electroniques, Thorn, A.E.I. are Just some of the famous names built into CODAR equipment. CODAR- KITS are supplied with clear pictorial diagrams and easy to follow Instructions -no technical knowledge or special tools are required for complete success. Build your Short Wave Station with CMAR -KITS and enjoy peak performance and world wide reception previously possible only from much more expensive equipment. 
For illustrated leaflets giving fullest details send 6d. in stamps. 

CODAR R.F. PRE -SELECTOR. Will considerably improve the performance o any superhet receiver. "Results are amazing." Well worth Lae money. MODEL P.it.30. Uses EF183 Frame Grid tuned R.F. Amplifier and provides of to 20dB gain plus substantial image rejection, improved signal /notae ratio and selectivity. Selector switch for either dipole or single wire antenna. Power requirements 180 -250 volts 12 M/a H.T. 6.3 volts .3 amp L.T. Size Hin. x Sin. x 41n. Ready built, complete with cables, plugs and instructions. £4.17.8. Carr. 3/ -. MODEL Y.R. 311X. Self powered version for 200 -250 V. A.C. and also provides 25 M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories. £7.2.0. Carr. 3/ -. 

CODAR "Q" MULTIPLIER. MODEL R.Q,10. For use with ary superhet receiver with an I.F. between 450 and 470 Kcls. Provides considerable increase in selectivity for either peaking or rejecting a signal on AM, CW or SSB. Both PEAK and NULL functions tuneable over receiver. 1.F. passband. B.F.O. facility included. Size 8Hn. x 5in. x 41n. Power requirements 180 -250V. H.T. at 5 M/a 6.3V. .3 amp L.T. Ready built complete with cables, plugs and instructions. 66.15.0. Carr. 3/ -. MODEL R.Q. 10X, Self powered version for 200 -250V A.C. and also provides 25 M/a at 200V. H.T. and 0.3V. 1 amp L.T. for other accessories. £8.8.0. Carr. 3/ -. 

CODAR A.T.5. 12 WATT 2 BAND TRANSMITTER. The newest, most compact transmitter for fixed or mobile use on 160/80 metres. "The tiny TX with the BIG voice." Size only Hin. x 51n. x 41n. (Base area is less than two -thirds of this page.) High stability new type calibrated V.F.O. 1.8 -2.0 Me /s and 3.5 -3.8 Mc /s (up to 4 Mc /s export). Air -spaced CODAR -QOIL Pi -net output. P.A. Plate current meter plus neon indicator. Plate /screen modulator. AM /CW switch and Panel key lack. Plug changeover for 6 or 12 volt heater supply. Ready built £18..10.0. Carr. 4/ -. A.T.5 POWER SUPPLY UNITS. Type 250/S. For 200/250V. A.C. with Stand by /Net /Transmit and aerial changeover switching, stabilised V.F.O. supply, neon standby /transmit indicator. £8.0.0. Carr. 5/ -. Type 12 /MS 12V. Transistor power supply unit available shortly. (H.P. Terms Available) 

(-ODAR -K IT MINI- CLIPPER -OUR FAMOUS SHORT WAVE RECEIVER. * Can be built in one evening ready to switch on and bring the World to your fingertips at very low cost. * Supplied complete with valve, one zoll 25-75 metres and 4 page instruction manual. PRICE 39/6. Carr. 2 /d. Extra Coils 4/9 each. Instruction Manual only, 2/- (credited on order). Electrical Brnidspread available. Provision to add 2 transistor amplifier. 

CODAR -KIT CR45 MAINS T.R.F. SHORT -WAVE RECEIVER. World wide reception-North Russia, Australia, Ear Shipping, tc.. * Spara e- electrical ndsp é * 3 lwmoton 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. CODAR -KIT CR45 complete with valves, 3 coils (10 -28, 25-75, 60 -176 metres) and 11 page Instruction manual (LESS Cabinet). £7.5.0. Carr. 4/6. CR.45 CABINET. 12ín. x 5jin. x 71n. with sliding door for easy coil changing, 28/6. Extra coils 4/9 each. Instruc- tion manual only 4/- (credited on order). (Can now be supplied ready built -price on request.) (H.P. terms available.) 

CODAR -KIT CR 68 COMMUNICATION RECEIVER. The finest superhet kit ever offered. * Covers 540 Kc /s-30 Mela in 4 bands. * Separate electrical bandspread. * Factory aligned Coil unit end I.F. Transformers. *Regenerative I.F. stage for maximum gain and B.F.O. nor C.W. reception. * Power output 3 watts for 2/3 ohm speaker. a Panel n rÌ Gn, Ó.V tle Bdltch, Á F. Gai F. 
Trimmer, 

e Valve line up: ECH81, EBF89, ECC81, EL84, EZ80, EM84. * Size lain. x 611n. x 81 in. CODAR -KIT CR 68. Complete with 
+L ' 17 page instruction manual 619.10.0 (Ready -built 622.10.0). Meter CR 66 "S" Mete Model Kit 621.10.0 (Ready -built £24.10.0). Carr. 7/6 extra on all models. (H.P. terms available.) In. structlon Manual only 7/6 (credited on order). 

\CR6ó\ AS EXHIBITED AT THE 1964 
R.S.G.B. RADIO COMMUNICATIONS EXHIB'.TIOk 

CODAR RADIO COMPANY BANK HOUSE. SOUTHWICK,SQUARE, 
G3 I RE G3HGQ Southwick, Sussex. - - Tel. 31t9 

Canada; Codar Radio of Canada, Tweed, Ontario. 
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UNUSUAL 

SINGLE SPEAKER \ 
svEM 

A 

CONCRETE 

COLUMN 
An inexpensive col- 
umn speaker con- 
structed from a 
concrete pipe and 
fitted with a good 8in. 
or 10in. unit has at- 
tracted much interest 
and admiration 
because of its clean 
open sound 
Complete kits of 
wooden fixtures are 
available including 
absorbent wadding 
and diffusing cone. 

Price £3.15.0 for 8' model. Recommended 
8' unit -Super 8 /RS /DD £6.14.2 including 
purchase tax. 

Price í4.18.0 for 10" model. Recommended 
10' units -Super I0 /RS /DD £10.18.8; Golden 
IO /RS /DD £7.17.5;10 " Bronze/ RS/ DD £4.12.9. 
Prices i nclude purchase tax 

S Suitable concrete pipes can be purchased 
from builders' merchants at about 12/6 
and 17/6 

Descriptive leaflet free on request from: 

WHARFEDALE WIRELESS WORKS LTD. 

IDLE BRADFORD YORKSHIRE 
Grams: Wharfdel Bradford 

Phone: e Ph Idi 1235/6 

December, 1964 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Five jack 
socket in- 
puts, four 
with separ- 
ate mixing 
volume con- 
trols. and 
one Input straight 
through ". 
All inputs are of 
very high 
sensitivity, only 10 
millivolts 
Input 1s 
required for 
full output, 
m a k i n g 
them suit- 
able for all 
types of gui- 
tars and microph- 
ones. Separ- 
ate Bass 
and Treble 

controls, giving a wide range of lift and cut. Separate master 
gain control. Tremolo speed and depth controls. Jack socket 
for remote tremolo switching. Outputs for 3 and 15 ohms 
speakers. Valves used in the 30 watt and 50 watt amplifier 
ECC83, ECC83, EL34, EL34, GZ34. In the 15 watt amplifier ECC83, 
ECC83. EL84, EL84, EZIII. An extra valve ECC83 is used in the 
tremolo circuit. The chassis is complete with baseplate and 
is solidly made of 18 gauge steel, finished silver grey hammer. 
Size 12 x 8 x 68 inches high. 
PRICES - 
50 watt with tremolo £20.10.0 
50 watt less tremolo £19.10.0 
30 watt with tremolo 515.10.0 
30 watt less tremolo 514.10.0 
15 watt with tremolo 512.10.0 
15 watt less tremolo 511.10.0 
Add carriage 10 /- any amplifier. Send for free descriptive leaflet. 

STROUD AUDIO 
PAGANHILL LANE, STROUD, GLOS. Stroud 783 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. CRO 9186 

VALVES 
1C1 5/6 
IC2 7/6 
1C3 7/6 
IF1 7/8.6BW'7 
1F'3 2/- 
1 FDl /8 
1F09 5/6 
IPI 7/86E70 
1P L0 5/866.80 

P I L e/- 
1 N., 5/9 
185 5/8693714T 
] T4 2/- 
I U5 5/6 
3Q4 5/6 
3,34 5/8 
I1V4 8/- 
5Z40 6/6 
6AE6 5/6 
6A.5 4/- 
6AM6 4/- 
6AT8 5/- 

NEW 
6BA6 b/- 
6BF.6 ^/-I1'2Q71:T 
6B57 8/9 

7/-46A5 
6022 4/-19AQ5 
6F12 4/- 
SHOOT 2/- 

5/83111.1 
6/-Iß5Lfi0T 

6Q70 5/6 
II8L7GT e/- 

7/6 
6V60 7/81 
6X4 5/-DP91 
6X50 5/911) 
sD:) 4/- 
907 9/6 
12AD6 7/8 
I2AT7 4/- 
I24U7 6/9 
12AX7 8/910E90 
121)06 4/8 

FOR 
11K8üT11/- 

7/8 
12SN7 4/8 

9/- 
9/6 

15L6GT 5/- 
nOCt 7/8 

7/611CC83 
7/6 

5783 7/8 
80 8/- 
DAF91 5/6 
DA P96 /8 

2/-b1CH8110/-PCC84 
P96 7/6 

DH76 7/6 
1)1177 5/- 
0H142 8/6 
DH150 10/- 
D691 5/8 

7/6 
0L92 5/6 

THREE D MONTHS 
1)L94 8/- 
01.96 7/6 
EB91 4/- 
EHC41 7/8 
EBFBO 8/6 
ECC81 9/- 
ECC82 6/9 

8/957.81 
ECC84 6/6 
ECC'85 7/6 
ECFSO 6/8 
5C582 7/6 
E1.1142 9/- 

E0:L80 8/8 
EUL82 7/8 
EF41 9/- 
EF80 8/- 
EF'36 9/- 
F:F'91 9/- 
EF92 5/8 
EL41 9/6 

GUARANTEED 

E7.84 ^/- 
EM85 10/- 
El'51 7/8 
EY81. 10/- 
F.V86 6/9,M5A1 
5040 5/8'TT15 
EMI) 8/-1 

6/9 
HVR2 9/6 
N77 5/6 
N18 5/6 
319 6/- 
3709 ^/- 

7/6C1'41 
PCF30 7/6 
PC1+82 7/8 
PCL82 6/9 
PC'L84 5/9 
PI,81 11/6 
PI.82 7/- 
P483 7/- 
I'1:13 12/8'.1)17 

PY81 
PY8'1 
PY83 
819 

I-5- 
79 

i'14'2 
0,41 

I 11142 
11'41 
(1.41 

W17 
W76 
W142 
X17 
X142 
X150 
077 

8/9 
7/8 
718 
5/6 
9/6 

27/8 
7/6 
5/. 
7/6 
8/8 
9/6 
8/8 
818 
7/6 
2/- 
4/6 
8/6 
5/6 
9/- 
9/- 
4/- 
5/6 

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE i 
I FREE WITH EVERY PURCHASE 

Latest model Radiogram Chassie, L.M.S.G. ext. LS and Tape sockets, complet 
with 10 or 12i,,. Speaker, 811,19.6. 
High Stability Resistors }W 5% 50 SI to 1M, 9d. Midget Ceramics 500 v., 9d 

Coss. Super Quality }in., 8d. yd. Plugs 9d. Sockets 9d. Silicon H.T. Recto. 
250 v. 300 mA ;in. s }in. 8 /8. Contact Cooled 250 v. 50 mA, 8/6. 85 mA. 8/8, 

NEW TRANSISTORS BY MULLARD. 0019, 04`26. 0066, 25/ -; 0C44, 0045 
5/ -; 0070, 6/-; 0071, 5/ -; 0x'71. 6/ -; 0072 matched pair. 12/ -; OC74, 01275 

OÚ78, 7/8; OCSl, 8/ -; OCel Matched pair. 12/ -; 0C170. 012171, 7/8. 

VALVES MATCHED IN PAIRS 
EL34, 27/8, EL84. 15/ -, N709, 15/ 6V60, 15/ -, Posh -Pull O.P. Transformer, 
21/ -, 12in. 311 (or 1511) Speaker. 30/ -, P. & P. 1/6. 12in. Baker's "Oelhuret" 
Lin. 1517 15W Stalwart, £5.5.0. 12Lm Bass Heavy Duty 25W, 812.12,0. 
15in. Auditorium 1513 50w.. 18 gee. 

SETS OF VALVES 
DE91, DF91, DAF91. DL92 or DL94 17/6 EMUS, EF41, EBC4I, 
DE96, DF96, DAF96. DL96 29/6 F. L41, E740 37/9 
6K8, 657, 6447. 6V6. 504 or 6X50 19/6 ECH42, EF41, Eß1241, 

155, 1T4, 105. 304 or 3V4 17/6 ÚL41., ÚY41 
Postage, and packing öd. Over 81 pat free C.O.D. 41. 
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BOOKS REVIEWED 
E STBREOPHONY, by N. V. Franssen. 

Published by Philips Technical Library and distributed 
in the U.K. and Eire by the Cl Hume Press Ltd. = $ pp., Ein. x 9in., 64 illustrations. Price 21s. 

THIS book is rather different from most on the 
subject. It concerns itself mainly with the 
actual mechanism of hearing and offers many 

theories on this. 
I found the book in no way practical, and rather 

heavy going, somewhat reminiscent of certain 
textbooks on psychology. 

For the expert or someone who wants another 
facet of stereophony to examine then this is 
undoubtedly the book. If however, you are practi- 
cally minded, or if you like your theory complete 
with diagrams and circuit values then it is not 
possible to recommend this volume to you. 

The inside front cover assured me that certain 
principles would be made clear in a very readable 
and non -technical manner. Yet before I had gone 
12 pages I was beseiged by 14 graphs, informed 
that ....... 
At ® 024 (a + Sin a) and also that t/r(AL, At)= 
eI,(0, At) -I- i/i (AL, 0) 

There are only three chapters excluding the 
introduction and two appendix. To give an idea of 
the theme. chapter two is headed "The Faculty of 
Auditory Perspective ", and is divided into various 
headings such as "The theory of intensity ratios "; 
"The theory of difference in timbre "; " Binaural 
frequency analysis" etc. 

As may be judged by the above, the book is 
theoretical and somewhat specialised in its outlook. 
The curious will probably enjoy a browse through 
such a work, and the knowledgeable might per- 
haps find interest in the various theories contained 
therein. To the layman, beginner, and average 
radio enthusiast however, it is doubtful if there will 
be much of value offered by this book -D.J.G. 

WIRELESS POR BEGINNERS, by C. L. Bola, 
Published by George G. Harrap & Co. Ltd. 
232 pp., 71in. x Sin., boards. Price lbs. 

ARE you a newcomer to the world of wireless? 
Do you come into the category of a novice? 
Would you like to read a book which will 

enlighten you without boring you? 
If the answer is "yes" to these three questions, 

and your bank balance stands at 18s. or more, 
then purchase of the above book is recommended. 

Everyone, no matter how clever, must always 
at some time or another have been a beginner. 
Intelligent reading of technical journals helps in 
the education of a particular subject, but the author of a technical magazine must, of necessity, 
limit his contribution to reasonable dimensions 
and omit many obvious points. Obvious to him 
and to more knowledgeable readers, but not to ,the poor novice. The reading of a good basic book, 
therefore, is a decided asset. In Wireless for 
Beginners a great number of the basic facts are presented in an easily digested form. 

A criticism of the book would be that one or 
two statements in it are dogmatically alarming if 
not actually untrue. This is mentioned in all fair- 
ness to any beginner buying a copy after reading 
this review. One sentence on page 104 states that 
" Valve triode detectors are now never used at all". 
This is not strictly true as readers of PRACTICAL 
WIRELESS will know! Again, page 172- speak- 
ing in terms of 3 -30 Mc /s the author says 
a station in Edinburgh would probably not 
produce any signal which could be picked up in 
London, yet the working of Scottish stations by 
London amateurs between 3 and 30 Mc /s is quite 
common. 

One baffling part of the book is a sentence on 
page 174 which leads us to believe that f.m. is 
useless unless a limiter is used, and five pages 
further on assures us that a ratio detector can give 
good results without a limiter. 

Other than these few small points, the book 
would appear to be a good "buy" from a 
beginner's point of view, especially to those who prefer "easy" reading.-B.S.A. 

RADIO SERVICING MADE EASY, by Leonard C. Lane. = Two volumes. Published by Gernsback Library Inc. 
191 pp. each volume, 8lfin. x 5fin. Price 20s. each. 

FIRST impression to be gleaned from a reading 
of these two volumes is that the "C" in the 
middle of the author's name stands for 

"Chatty ". In a free and easy manner that must be 
envied by the British technical writer, accustomed 
to squeezing quarts of information into his 
publisher's pint pot, Mr. Lane spreads himself 
over and around his subject, omitting nothing. 

Some indication of his confident approach can 
he given by a quote: . _you'll he able ro look 
any radio set right in the face and say: See here. 
No nonsense out of you or else ...1" 

The irony of this is that, provided the reader cap 
stomach the brashness, a real, working knowledge 
of radio sets, their circuitry and the servicing 
procedure that can unravel their faults, is con- 
tained in these twelve chapters. 

Mr. Lane begins with transistors, the first chapter explaining the semi -conductors and their 
characteristics, with a venture into basic circuitry, 
while the second chapter goes into printed circuit 
boards and transistor testing. Only after sixty 
pages do we meet the question of servicing 
techniques. This book is worth buying for this chapter alone, and for the trouble -shooting charts, 
a feature of several transatlantic books that has 
been slow to catch on in this country. 

Chapters 4 and 5 deal with auto- radios, ending 
with a few pages on the troubles that can crop up from the mechanical and electrical systems of the car itself. Chapter 6 takes us into Volume 2., and 
to a.m. receivers, valve -operated, that is. Next, we 
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meet f.m. sets, then a.m. -f.m. tuners, and so to the 
" good" stuff, to use the author's phraseology -the 
communications receiver. 

Chapter 10 goes even further, dealing with 
marine receivers, while the mobile systems that are 
coming into more regular use are discussed in the 
next few pages. The final chapter covers miscel- 
laneous receivers and a few special circuits. 

At the end of each chapter a list of questions is 

given. These are carefully chosen -even provoca- 
tively chosen -to test the reader's attention to the 
foregoing text. These, in conjunction with the 
trouble- shooting charts, would be of help to the 
reader who wishes to use a work of this nature as 
a reference book. The comprehensive index at the 
end of each volume is also a helpful point. Despite 
a few insultingly childish illustrations, the drawings 
and photographs that are generously scattered 
throughout these pages do much to underline the 
author's points. 

Given a tolerance of the patronising air which 
assumes the reader knows nothing, and an ability 
to discount some shocking doggerel and worse 
naivety, the casual reader might profit from these 
volumes. Whether he would be able to " jump 
right in with both feet " and earn a living by 
servicing radio receivers is another matter entirely. 
-K.W.H. 

E HOW TO READ SCHEMATIC DIAGRAMS, by 
E Donald E. Herrington. 
E Published by W. Foulsham & Co. Ltd. 

128 pp., gin. x gin. Price 18s. 

THE art of mastering the languages of different 
countries is practised by many people and these 
are usually referred to as linguists. A person 

referred to as a radio, wireless or electronics 
enthusiast also has to master a language -that of 
circuit diagrams. 

A good map reader can win or loose a motor 
rally and so too the electronics hobbyist can make 
very little headway in the field of radio until he 
can "read " circuits. 

If you are unable to follow circuit diagrams or 
are floundering then you can be saved! Mr Donald 
Herrington has thrown you a life -belt labelled 
" How to read schematic Diagrams ". 

Each chapter is not content merely to show a 
component and the symbol for it, but describes its 
construction, function and use. There are 
numerous photographs of the different components 
which will assist in identifying the actual article, 
together with many symbols of the same compo- 
nent which are likely to be encountered. 

One small point is that there is a photograph on 
page 40, Fig. 4.1., which depicts two coils wound, 
according to the text, on phenolic coil formers. 
These are referred to as " air cored coils ". To me 
an air cored coil is one which is self supporting, 
i.e.. the core is air. The text states " as long as this 
form is not capable of being magnetized, the effect 
is the same as if no form were employed. 

However, there assuredly is a difference, especi- 
ally on short waves between winding a receiver or 
v.f.o. coil on cardboard and the same coil wound 
on ceramic. 

The book is completely successful in accomplish- 
ing what it sets out to do -teach how to read 
schematic diagrams, and can be confidently 

recommended at the reasonable price asked. - 
L.S.A. 

ELECTRONICS DATA HANDBOOK, by Martin 
E Clifford. 
E Published by Gernsback Library Inc. 

158 pp., Blin. x 54in. Price 23s. 

THE formulas which form the basis of this book 
are many, and all of course, in some way relate 
to the subject of electronics. Now this might 

lead the average reader to expect a formidable 
mass of unintelligible equations with meaning only 
to an Oxford don. This is not the case however, as 

most of the formulas are arranged to follow on 

from one another in logical sequence with explana- 
tory text between each. More than this, the author 
illustrates how formulas or groups of formulas are 
used to solve various problems. 

For the serious amateur radio enthusiast then, 
this work of reference will be of use, for even the 
simplest circuit is subject to the basic laws which 
can also govern the operation of a computer. 

Grouped under appropriate headings, formulas 
are easy to locate with complete information, lack- 
ing only practical examples which would have 
helped considerably in clarifying the equations. 

In his introduction, the author says ` A know- 
ledge of elementary algebra and trigonometry and 
some skill in handling algebraic functions will be 
of considerable help." This recommendation 
should not deter the non -mathematical reader 
however, as there are several important chapters 
dealing with nothing much more complicated than 
impedance calculations. But Mr. Clifford is per- 
haps being optimistic if he expects an elementary 
knowledge to carry the reader through the higher 
maths which appear towards the end of the book. 

Besides the numerous formulas the book 
includes a host of tables and useful information 
which will be found, for once, really useful, its 
presentation being clear and complete and not the 
usual jumble appended to many technical publica- 
tions. 

With the warning that this is an American pub- 
lication (which of course means language difficul- 
ties) it must be considered a valuable library 
addition, containing facts and figures in one 
volume which would only otherwise be found 
scattered throughout a host of electronics text- 
books.-P.R.R. 

LAST MINUTE CHRISTMAS GIFTS 
No need to rush out to the shops. Here's one you 
can arrange now ... in a few moments .. in the 
comfort of your own armchair. A year's subscrip- 
tion for PRACTICAL WIRELESS is the ideal gift for 
friends who are radio enthusiasts. 
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.3), 
PRACTICAL WIRELESS, Tower House, Southamp- 
ton Street, London, W.C.2. An attractive Christ- 
mas Greetings Card will be sent in your name to 
announce each gift. 
* RATES (INCLUDING POSTAGE) FOR ONE 

YEAR (12 ISSUES): U.K. AND OVERSEAS 
LI 9s. Od. U.S.A. $4.25. 

To make sure of your own copy why not place a regular 

order with your newsagent? 

www.americanradiohistory.com

www.americanradiohistory.com


December, 1964 PRACTICAL WIRELESS 779 

CLEAR 
PLASTIC 
PANEL 
METERS 

First grade quality. 
M o v i n 

meters. available CO ex -stock 
S.A.E. for illustrated leaflet. Discounts for quantity. Avail- 
able as follows. Type MR. 38P 
21/22ín. square fronts. 
504.A 3g /6 1A. DC 22/6 100µA 29/6 5A. DC 22/6 
2001LA 27/6 3V. DC 22/6 
500 A 25/- 10V. DC 22/6 5050y.A 28/8 WV. DC 22/6 
100-0-100µA 27/6 50V. DC 22/8 
500 -0 -500µA 22/6 100V. DC 22/6 
1 -0-1mA 22/6 150V. DC 22/6 lmA 22/6 500V. DC 22/6 
2mA 22/6 300V. DC 22/6 
10mA 22/6 150. ACC 22/6 50mA 22/6 50V. AC 22/6 
100mA 22/6 150V. AC 22/8 
150mA 22/6 300V. AC 22/6 
200mA 22/6 500V. AC 22/6 
300mA 22/8 '5' Mr. lmA 
500mA 22/6 29/6 750mA 22/6 
Type MR. 52P. sr sq. front. 
501/A 57/6 lmA 32/8 
10012A 47/6 10mA 32/6 
550- 0µ50µA 57/8 

100mA 
DC 32/6 

100 -0-1001A 47/8 300V. DC 32/6 
300V. AC 32/6 'S' Mr. lmA 

39/6 
Type MR.65P. 31x35in, fronts. 
50µA 59/6 lmA 35/- 
100µA 49/6 10mA 35/- 
500 A 89/6 100mA 
50-0-50gA 59/8 

300V. DC 35/- 
VU Meter 59/6 300V. AC 35/- 
Type MR,/Cl'. 4ixllin. fronts, 
50µA 89/6 imA 45/- 
100µA 59/6 10mA 45/- 
200µA 55/- 50mA 45/- 
10OuÓµA 

49/8 
98 1 amp DC 45/- 

100-0-100µA 59/6 5 amp DC 45/- 
500 -0 -500µA 49/6 300V. AC 45/- 
1-0-1mA 45/- 300V. DC 45/- Post extra 

BAKELITE 
PANEL 
METERS 
First grade 
quality. 
3iin. square 
fronts. 

25µA 65 /- 100mA 29/8 
50µA 42 /6 1A. DC 29/6 
100µA 39/6 5A. DC 29/2 6 

50-0- 50µA 42/6 '5A. AC 2916 
100 -0-100µA 39/6 '10A. AC 29/9 
50mV 39/8 30A. AC 9/8 
100mV 39/6 50A, AC 29/6 
lmA 29/6 300V. DC 29/6 
5mA 29/6 '300V. AC 29/8 
10mA 29/6 '300V. AC 35/- 
50mA 29/8 VU Mtr 49/8 

Moving iron. All others 
moving coll. 

ILLUMINATED'S'METERS 
Cal. In 'S' units. 1mA Basic. 
1" / 1n. sq. front 29/6 P. & P. 1/- 2°/ín. sq. front 39/6. P. & P. 11- 

FIELD TELEPHONES 'F' 
Generator bell ringing. Perfect 
order. 24.19.6 pair. P. & P. 5/ -. 

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

NEW LAFAYETTE 

COMMUNICATIONS 

RECEIVER 
MODEL HA. 63 

A 
óR 
SUPERB RECEIVER 7 VALVES Plu> 

Selenium 

£27.10.0 0/- 14 BANDS 550 kc /s- 1 Ma /s. 
Illuminated "S" Meter 1.5 Microvolt Sensitivity Electrical bandspread Aerial trimmer Noise limiter H.F.O. R.F. stage Big slide rule dial Output or headphones or 4/8 Cl speaker Modern steel cabinet size 13ín, x 7 4/51n. x 101n Operation 

220/240 volt A.C. S.A.E. for Full Details. Supplied Brand New and guaranteed with instruction manual. Matching Speaker in Cabinet 55/- FULL RANGE of Other LAFAYETTE RECEIVERS in Stock 
to 

DELsHE -10 4 Bands 550Kc /s £19.19.0 Carr 
MODEL HE-30 9 valve 4 Bands. £35.0.0 Carr. 
55OKc /s to 30 Mc /s 10/- 
Each receiver supplied brand new and fully guaranteed complete with manual. All models for operation on 220/240 Volt A.C. S.A.E. for illustrated leaflet. Generous part exchange allowances. 
TS. 76 20,000 O.P.V. PUSH 
BUTTON MULTI- TESTER 
Large clear 
plastic scale. 
Simple opera- 
tion, DC and 
AC volts up t 
1.000V. Resis- 
tance up to I 

megohm. Cur 
rent up to 255 
mA. Decibels 
-20 to +36á1, 
Size 6 x 4' 

211n. Com- 

lete 
with 

eads batteries ana Instruc- 
tions. Only 25.5.0. P. & P. 2/ -. 

AR.88 L.F. RECEIVERS 
New release. 75-550 Kc /s and 1.5- 
30.5 Mc /s on 6 bands. 110/230v A.C. 
operation. Available in excellent 
condition, fully tested and 
checked. £35 each. Carr. 30/ -. A 
few AR.88D model receivers avail- 
able in as new condition, £65 
each. Carr. 30/ -. 

Brand New Double Beata CRT's 
Cossor 89D, 59/6. P.P. 4/6. 
Dumont K1051P1, 59/6. P.P. 4/6. 

PROFESSIONAL 4 -TRACK 
STEREO RECORD AND 
PLAYBACK TAPE DECK 
Complete with 4 valve /4 tran- sistor preamplifier. Will record 
and playback } track stereo or 
} track mono at 71 or 31 IPS. 
Twin meter level indicators, 
digital counter. Mic /gram/ 
tuner Inputs. Audio output 500 MW Bias 8, .rase 80 Kc /s. Response 40- 
18,000 t,PS at 7/; 40 -12,000 CPS at 31 IPS. 
Motor 4 -pole H.D. induction. Tape size up 
to 7ín. 220/240v A.C. Size 15 x 101 x 61171. Line up: 4 x 2SB173, 2 x 12ÁT7, 1 a 12A117, 1 x 12B}47. 
S.A.E. FOR FULL DETAILS. PRICE 42 Cins. Carr. 15/- 

MULTI -METERS 
Brand New -Fully Guaranteed. Lowest ever prices. Supplied with leads, batteries 
and instructions. 

MODEL TE -02 
20,000 o.p.v. 
0/.6/6/30/120/600 /1.200 
3.000/6.000V DC 
0/6/30/120/600/1,200V 

0 /60µA /8 /60 /600mA 
6/610600X/6 Meg /60 
Meg n 

MODEL NH-201 
30,000 o.p.v 
01.25/1/10/50/250/500/ 
1,000V. DC 
0/10/50/250/500V. AC 
0/50µA/10/250mA 
0/5K/500K/5 Meg 
99/6. Y,P.2/6. 
31OI)F.1. A/t-820 
20.000 o.p.v. 
0/10/50/250/500/1.000V 
AC and DC 
0/5017µA/10/250mA 
0/10/100K/1 Mega 
250p1,-.02mFd 
0-500 Henrys 
92/6. P.P. 2/6. 

MODEL PT-34 
o.p v. 

0/10/50/20/1,000V. AC 
and DC 
0/1/100/500mA DC 
0/1001011 

MODE]. NI1 -480 
10,000 o.p.v. 
0/.3/:3/30/170/300 /600/ 
1.200V. DC 
0/12/60/120/300/1,200V 
AC 
0/120 ti A /30 /300mADC 
0/2K/200K/2 Meg 
100pF -2mFd 
79,6. P.Y. 2/6, 
)IODI'7L 2,50 
2.000 0.p v. 
0/C /50/250/500/2,500V- 

A/C /50r250/500/2,500V. 

0/2 Meg ri 
0/250mA 
-20 to +36dB 
49/8. P.P. 2/6. 
MODELp ITI -2 

o. 

0/C 250/500/2,500V, 

0 /10 /50 /500 /L000V. AC 
0/50Rµ.A/25/250mA DC 
0/60K/6 Meg 5pF -,2mFd 01- .3mFd. 

£5.19.6. P. P. 2/6. 39/6. P. P. 1/8. 82/8. P.P. 2/6. 
MODEL 500. 30,000 o.p.v. 0/. 5/1/2.6/10/25/100/250/500/1,000V D.C. 0/2.5/10/25/100/250/500/1 000V. A.C. 0/50XA/5/50/500111A 12 amp. D.C. Meg /60 Meg e. £8.17.6 Post Paid. 

MARCONI TFIMG14 
STANDARD SIGNAL 

GENERATORS 
First release of this late mark. 
85Kcs /s to 2Mc /s + l %. Output 
variable from 1µV to 1 volt. 
internal sine wave modulation 
400c /s up to 75% depth Opera- 
tion 200 /250 volt A.C. Offered In 
really excellent condition, like 
new, fully tested and guaran- 
teed. £25. Carr. 30/ -. 

TE -20A R.IF. 
SIGNAL GENERATOR 

A precision signal generator of 
extremely high accuracy and 
quality. Six ranges from 120Kc /s 
to 130Mc /s on fundamentals with 
calibrated harmonics from 120- 
390 Mc /s. 400 cps. INT. MOD. OR 
EXT. MOD. OUTPL TS MOD. 
RF, UNMOD RF or 400 c/s audio. 
RF. output in excess of 100 mV. 
Large clear 5 inch deal. Hand- 
some grey metal rase with 
handle. Size 71 x 101 x 411n. 
Complete with leads. Operation 
220/240 volts A.C. Supplied 
brand new and guaranteed. 
212.19.6. Carr. 5/ -. 

SILICON RECTIFIERS 
250 P.I.V. 75OmA 3/- 
200 P.I.V. 6 osmp 5/6 
1,000 P.I.V. 650mA 7/6 
600 P.I.V. 500mA 5/6 
200 P.I.V. 20omA 3/- 
400 P.I.V. 50'mA 3/6 
150 P.I.V. 16:.mA 1/- 
70 P.LV, 1 amp 8/8 
95 P.LV. 3 amp 5/6 

Poet extra 
NEW LOW IMPEDANCE 

HEADSET 
Latest Ministry Type. Rubber 
moulded. Fitted with Std. Jack 
Plug. Brand New. boxed- 17/6 P. & P. 1/6. 

CHAMOIS PADDED MOV- 
ING COIL HEADPHONES 
Canadian noise excluding type. 
Corn plete with M/C mkt ophone. 
New, boxed, 25/ -. P. & P. 2/6. 

AUTO TRANSFORMERS 
Step up or step down. Tapped 
0/115/200/230/250V. 213W.,14/-: 60W. 
12/6: 75 l7 . 15/6: 150W. 18/8: 
200W. 27/6: 300W. 42/114 500V.. 
687/6: 1.000W. 90/ -: 1.500W. 

7.500W. 215. 1' only tapped 
0/110/230V.). Post extra. 
4- CHANNEL TRANSISTORISED 
MICROPHONE MIXER 
Add musi- 
cal high- 
lights and 
additional 
s o u n c 
effects to 
your re- 
cordings. 
The MM -9 permits mixing or four signals such as micro- 
phone, records, tuner, etc. into 
single output. Input and out- put take standard plugs Fully transistorised and sell con- tained in handsome case. 
NEW LOW PRICE 49/6. P. & P. 
2/6. 

TWO -WAY RADIOS 
New improved 

LAFAYETTE" 
Models. 
Type I. 3 transis- 
tor. Range up to 
1 mile. £8.17.6 per 
pair. 
Type 2. 9 transis- 
tor. Range up to 
5 miles. £21 per pair. 
Postage extra. S.A.E. for full details, 

Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 

3- d- LISLE STREET, LONDON, W.C.2' 
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Easy -to -make cabinets to house your hi -fi 
1 Tape deck/record storage 

2 & 5 Loudspeaker 
3 Record storage 

4 Radio /record player 

These easy -to -make sectional units 
are part of an outstanding new 
range of designer -styled cabinets 
for high fidelity sound equipment. 
They are the direct result of a close 
collaboration between well -known 
industrial designer Frank Guille 
Des RCA MIA and Percy Wilson MA. 

technical editor of "The Gramo- 
phone" and prominent authority on 
acoustical engineering. 
The cabinets which will house almost 
any combination of Hi -Fi equip- 
ment have been especially designed 
for making in Vipboard. Vipboard 

Is a fine quality board with superior 
screw -holding qualities; specifi- 
cally made for easy and economical 
furniture- making within the home. 
It comes in 20 standard sizes, fully 
veneered on all surfaces and ready 

to polish. No special skills are re- 

quired, and you need only basic 
household tools. Total cost of Vip- 
board for the cabinets shown above 
Is £27.0.4. The individual cabinets 
cost from £2.8.11 (units 2 and 5). 

Vipboard fully veneered chipboard with the natural wood finish 

Find out how you can choose and build the units best suited to your Hi -Fi requirements -at a fraction of their 

"shop price ". Ask for Free Instruction Leaflets and the Vipboard Furniture Brochure at your local Vipboard 

stockist, or write to: Vipboard Division, G.W.E. Boards Limited, 6 John Street, London WC1. Holborn 8421 

TRANSISTORS 
A0118 4/- 0A79 3/- 0075 5/6 
A0156 4/- 0A81 2/- 0076 8/6 
AC156 5/6 OAFS 3/- 0078 8/- 
AC154 5/6 0A88 4/- 0079 8/- 
AC113 5/8 0A90 3/- 0081 5/8 
AC157 71- 0A91 3/- 0082 10/- 
AD140 25/- 0A95 3/6 0083 4/- 
AF102 27/6 0016W 35/- 0084 8/- 
AF114 11/- 0019 25/- 00139 8/- 
AF115 10/6 0C26 25/- 00140 19/- 
AF116 5/- 0C35 12/- 00141 311- 
AF117 9/6 0038 21/6 00169 10/- 
AF118 20/- 0041 8/- 00170 8/6 
AF124 11/- 0042 8/- 0C171 8/- 
AF125 10/6 0043 12/6 00200 10/6 
AF126 10/- 0044 5/- 0C201 29/- 

0045 5/- 00202 24/8 
0070 6/6 00203 13/- 
0071 4/3 00204 19/- 
0072 5/8 00812 8/- 
2x0072 MAT100 7/9 
matched MAT101 8/6 
pair 16/- MAT120 7/9 
0073 18/- MAT121 8/6 
0074 8/- ADT140 15/- 

AF127 9/8 
BY100 7/8 
BY114 8/- 
GET113 6/9 
GET114 6/6 
GET115 9/8 
GET116 17/- 
0A70 3/- 
OA73 3/- 

SETS OF TRANSISTORS 
Set 

0081. atchecomprising p r 081. 2 $ 
0045 

0/ -. 
Set No. 2: comprising 0081, matched pair 

0081. 12/6. 

ALPHA 

CATALOGUE 
Our latest 1964/65 Catalogue Is now avail 
able. Copies have been seat to many o 
our regular customers. R you have no 
received your copy please drop us a Card. 

Please send 1/- in stamps. 
Trade catalogue now available. Please 
apply on business letter -heading. 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9d. Minimum Parcel 
Post charges 2/ -. Please Include 
sufficient postage with your order. 
Minimum C.O.D. fees and postage 
3/6. These Postal Rates apply to 
U.K. only. For full terms of business 
see Inside cover of catalogue. 
Personal shoppers 9 a.m. to 5 p.m. 
Mou. to Friday, Saturday 10 a.m. 
to 1 p.m. 

RADIO SUPPLY CO. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

RECORD PLAYER AND TAPE DECK UNITS 

BSA Monarch UA14, 96.6.0. 
Stereo Version. 26.17.6. 
BSR Monarch 1.1A15, 96.19.6. 
Stereo Version, 27.15.0. 
BSR Monarch TU12. 23.10.0. 
Battery version of above. £3.17.6. 
BSR Monarch GU7, 23.17.8. 
Battery version of above, 24.4.0. 
BSR Monarch TD2 Tape deck, 2 track. 28.8.0. 
4 track version of above, £9.9.0. 
Garrard Autoslim, 26.19.6. 
BSR Monarch TD10 Tapedeck. 2 track. 29.9.0. 
4 track version of above. 210.10.0. 
Garrard Autoslim De Luxe Model AT6, 211.5.0. 

MUL'l'1- RANGE 
TES'IMETERS 

Eagle TK20A £2.9.8 
Eagle EP3OK £8.19.6 
Leather Case for above 19/6 
Eagle EP5OK £9.19.6 
Leather Case for above..29 /8 
Caby Ml 92.14.0 
Caby A10 £4.17.6 
Caby B40 96.2.6 
Altharn 200H 95.5.0 
Taylor 127A £10.10.0 
Leather Case for above £2.5.0 

aliCROPRONES 
MIC 39/1 32/8 DX 62 Dynamic 69/8 
MIC 40 19/8 DX 29 49/6 
MIC 45 19/6 CM21 Planet 12/8 
Foster DF1 Dynamic DM175 Dynamic 49/8 

600 ohms 39/6 DM11 Dynamic 105/ - 
F 

50K ohms DYnamSC 
39/6 SM35 

Guitar 1485/8 

All the above are listed and illustrated in our current catalogue 
along with mic. stands etc. 

MAINS TRANSFORMERS Primaries 200/230/250V 
250-0-250v 80mA 0- 4 -6.3v 9A 0-4 -5v 2A 21/9 
300- 0-300v 80mA 0-6.3v 4A 0-6.3v lA 22/6 
350- 0 -350v 80mA 0 -4 -6.3 4A 0-4-5v 2A 21/9 
250-0-250v 100mA 0-6.3v 4A 0-5v 2A 27/6 
350-v 

o- -35050v 200mA 0-6 3v 4A 0 -5v 35- 0 3A 55/-- 

BIG REDUCTIONS in'EAGLE RANGE 
TP.703 

Interomorder 
£ 

9 £3.19.6 MM4 
TA.790 Telephone Amplifier £2.19.6 K4.16 
1000 Microphone 91.12.8 PVC.105 
DM.614 Microphone £1.12.8 TP.100 
MC.70 Microphone £2.12.6 MC.1 
DM.14S Microphone £3. 2.8 EP.10K 
DM.17HL Microphone 94. 2.6 MR.2P 
DM.16160 Microphone 54. 9.8 OMB 
SMD.100 Microphone 28.19.6 OM.G 

IN ADDITION WE AR 
FMT.640 F.M. Tuner (plus 93.4.0 19.) 
P.31 Standard Plug 2.6 
SP.31 Standard Shield Plug 3.8 
00.34 Standard Socket ,2.0 

Microphone 912.12.0 
Microphone Mixer £2. 9.6 
Volume Control 3.0 
Variable Condenser 3.0 
Telephone PU Coil 9.6 
Crystal Cartridge 4.8 
10.000 OPV Multimeter 93.19.8 
500µA Panel Meter £1. 9.8 
Capacitance Sub. Box £1. 2.8 
Resistance Sub. Box 21.12.6 

E NOW STOCKING: 
EC36 HI -Fi Cable 14.0 
SE25 Hi Fi Extension Cord 18.8 
£025 iicdrophone Extension 
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A 
BAND II Preamplifier 

for a boosted f.m. signal 

by J. D. Benson 

Aerial 

1000pF 

Ba tery 
connector_ .) 

C2 uáF- 
?OpT. . 

C3 

R3 
6Bkn 

R2 
22kí 

1000pF 

C6 
1000pF 

Fig. I; The single -transistor preamplifier circuit. 

To battery 
connector 

sv 

Fig. 2: The main wiring diagram. 

THE experimenter who is in 
search of high -quality repro- 
duction must invar ably turn 

to the BBC f.m. transraission on 
Band II. The medium and long - 
wave stations with their very 
restricted bandwidth leave mush 
to be desired even with the best 
of equipment. One of the 
stumbling blocks in the recep- 
tion of f.m. is the fact that, if 
good reception is to be enjoyed, 
it is necessary to teed the 
receiver from an efficient aerial 
system. The answer to this prob- 
lem is obviously an outdoor 
aeria4, but, this in itself raises a 
problem, as most chimney stacks 
are already festooned with TV 
aerials and any addition greatly 
increases the risk of collapse 
during stormy weather. A strong 
signal is necessary in order to 
reduce the signal -to -noise ratio 
so that reception is free from 
man -made interference and the 
annoying background which a 
weak sigal produces. The prob- 
lem may seem insurmountable, 
but fortunately it can be over- 
come by amplifying the signal 
before it is fed into the receiver. 

Positioning the Aerial 
In most houses access to the 

roof is possible, and it is then 
quite easy to install an aerial of 
either professional or home- 
made construction. In position- 
ing a roof aerial, care should be 
taken that it is located away 
from water tanks or any piping 
that may be there. The preampli- 
fier which is about to be des- 
cribed can be fitted adjacent to 
the aerial and its power supply 
fed through the down -lead cable. 
The amplifier is designed around 
the AF114 Milliard transistor, 
but any other similar transistor 
can be used. provided it is of 
first -class quality, an inferior 
transistor will add to the back- 
ground noise and ruin reception. 

Amplifier Construction 
In construction, the amplifier 

is straightforward, provided the 
design is adhered to, and good 
quality components used through- 
out. The chassis is a simple L- 
shape, and is preferably made of 
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Strips of springy brass shaped to hold transistor 

Fig. 3: Details of the screen. 

copper. A screen is fitted which provides rigidity 
and also serves as a holder for the transistor. The 
shortest possible connections should be made 
throughout, especially to the transistor and, here 
a word of caution, a heat shunt -a pair of long - 
nosed pliers -must be used when making the tran- 
sistor joints or it may be ruined. It will be noted 
that both aerial and output coils are tapped. The 
coils should be wound and made a tight fit on the 
formers and then cemented in position to prevent 
any change in inductance by movement or 
vibration. When thoroughly dry, the enamel can 

be carefully removed from the wire with a sharp - 
pointed knife and the tapping soldered on. In the 
cease of the output coil, a little experimenting is 

called for to find the best position for the tap. 
Starting from the collector end of the coil, a point 
will be found where the amplifier becomes 
unstable; this can be recognised by a sudden 
change in current, if a milliammeter is used, or 
by a rushing noise if connected to the 
receiver. When either of these conditions obtain, 
the tap should then be moved back towards the 
collector end until the circuit is stable. The tap- 
ping wire should be attached to a piece of non- 
conducting material to eliminate unwanted 
capacities whilst the best position is being found. 

COMPONENTS LIST 
Resistors: 

RI I.8kí2 R2 22k S2 R3 68k0, R4 

All ± 10% áW carbon 
Capacitors: 

CI 1000pF 
C2 20pF 
C3 1000pF 
C4 1000pF 
All ceramic. 

Inductors: 
LI 5 turns 22s.w. 

spaced by 
one turn 

L2 5 turns 22s.w 
spaced by 
for tappin 

Miscellaneous: 
Trl AFI I4 transistor. 
Two 7mm coil formers with cores (Alladin). 
Length of 22s.w.g. enamelled copper wire. Two 
battery connectors. Copper for chassis and 

screen. Springy brass for transistor clip. Four 

coaxial sockets. 

CS 20pF 
C6 I000pF 
C7 I000pF 
C8 I000pF 

'kJ). 

g. enamelled copper wire, 
diameter of wire. Tap at 

from CI end. 
.g. enamelled copper wire, 
diameter of wire. See text 

g. 

C7 
1000 
pF 

To amplifier 

December, 1964 

To receiver 

Rq 

os -ve 
+ve 

9V battery 
snap connections 

1k11 

1000 00 
pF 

taxorin or wood 
panel 

Fig. 4: Details of the battery connector. 

During the locating of the tap, the dust core 
should be screwed in until level with the top of the 
former. Tuning should be carried out from the 
output coil first and then peaked for maximum 
by tuning the aerial coil, returning to the output 
coil and so on. until best results are obtained. A 
further refinement. an on /off switch, could be 
fitted to obviate the removal of aerial and receiver 
plugs each time the preamplifier is used. The total 
battery consumption is better than 2mA. 

Outdoor Installation 
If an outdoor aerial is to be used. then the pre- 

amplifier will be subjected to large changes in 
ambient temperature, from which the transistor 
must be protected in order to preserve the correct 
working conditions. The amplifier must be con- 
nected as close as possible to the aerial connec- 
tion. A gain of 14 -15 dB can be obtained from 
an amplifier of this type. The difference in recep- 
tion with it is well worth the time and patience 
put into its construction. The battery connection 
fitting shown in Fig. 4 can he made to fit on top 
of the particular battery chosen and held in 
position by elastic bands. 

A MODEL CONTROL TRANSMITTER 
-continued from page 746 

fully unscrewed, the coil has too many turns A 
turn or so should then be removed, or turns should 
be spaced farther apart. Alternatively, if TCI is 

screwed down to full capacity, without 27Mc /s 

being reached, more turns are needed on the coil, 
or turns should be closer to each other. 

For good range, a self -supporting vertical aerial 
about 8 ft. 6 in. long, is satisfactory. If the receiver 
is sensitive. and maximum range not required, a 

shorter aerial can be fitted. For moderate range, 
a 3 ft to 5 ft aerial will often suffice. The aerial 
can be telescopic, or made from interlocking rods, 
or may be of wire, supported by a thin bamboo, 
or by an insulator and string to an overhead point. 

Tuning is slightly modified by the aerial so the 

transmitter must be re- adjusted with the wave - 

meter, after the aerial is fitted. When testing and 
tuning, the key or switch wired to the " key " 
terminals should be closed, or these terminals 
should be connected together with wire. Though 
the transmitter can be battery operated, it should 
not be overlooked that the cathode takes 20 

seconds or so to heat up. 
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SOUTH SUPPLIES 
(ELECTRICAL LTD.) 

Poet ori, ere .o 05, Old Kent kort, Lon on, 0.1.1 

95, OLD KENT RD. S.E.1 
72, BOROUGH HIGH ST. S.E.1 
90, HIGH ST., EDGWARE 
17, WOODFORD AVE ILFORD 

EECO Model S.E.37B 
Push Button 20.000 O.P.V. Ten Met 
U.C. Volte. 0 -1 
10 -p0. 260.500- 

A.0 
Volte 0 
-10-50- 
'.50.500n 
10000 

Current U. 
50A 1OmA II 
. OmA. 
Resistance 0 -5K 0.5000k 0.5M0. 
inductance 60H- 5000H. Oipaoltan 
150óF- 0.112µF. I). B. -000 +22 
200 301)0. The simplest and me 
efficient meter ou the market at 
below its 

l 

true £5.15.0 P st 

EECO Model S.E.550 
LOC OvU U.r.V : R.iFE0S1O.1AL T 

METER 

II 

Highest assura J 3% n D.C. 
mrr -4 

4% on A.C.V. 
D.C. Volts: 

illl 

0-0.6-'1.5-10-50- 

150 at 100.0410 
0.P. V. 

. . 0500-1000 at 
:5,;.000 O.P. V. 

í / 
A.C. Voris: 
r2.5-10-50-260 

1001 t 12.500 

D C Amps: ',-Ili 
0.P. V. 

1.. at.5UllinV. 
0 t5n;,ta-'!.5,u:'=!50mA-10 at 150 

ßes rtaooe: O.tO.=2ur-t0uk-20k. 
10k-LOk-IOUO Ccutre Scale. 

Dee bela: - 0 r,p ay (Odyy 0.776v 
£7.19.0 P.3 R P. 

HOMEY 
4 Crauresto, 

Tape Recorde, 
Power output 
1SUatW 
response 
500 -40.000 
C.P.S. Rec- 
ording U.C. 
bias 1 track 
Wow and 
Flutter ses. 
than % 
iiglrai ,q 
Male unau 
01áb ,1.000en1. Rol t 0 21.r.. r o,. 
meeker. Battery rte approx. 10 hours. 
Remote control switch on microphone 
gives many more sae: to Chre tape re- 
corder. It also has a built in amplifier 
socket toe telephone amplIDcation. 
Many other uses. it some. complete 
with a;;rophone. personal earpiece 
31n. Tape Spare spool. Batteries. All 
this tot ONLY £5,15.0, plus 510 P. Jr P. 
(Fully guaranteed). 

SUN 
ACE 
44 transistor 

ewr pitch 
b u t t o n 
Soper de - 

luxe tape 
recorder ir- 

9urt 
4 traoe- 

ors Re- 
cording D.C. brae I ,.rack emit in Clin. 
P.M. apelike,. Recording time 17 puna 
approx. on 200ft. tape. Batteries 1 U2- 
1 PP3. Complete with crystal micro- 
phone. personal ear phone, 200fí tape 
and reel. .paré spool carrying dray and 
batteries. Wonderful value. At only 
14.115.0. plus 41B P. & P. Fully roman- 
teed. 

nIiNBIl0111111111Ntl@IIIWNgINWI1111. 

iNY \-. l 
y. 

TECH. MODEL PV -58 VACUUM 
TUBE VOLTMETER 

ee 

i 
. 

Each 
probe 

ce The down 
DD 

al 

E 

oy 

hma. 

n>s 

r---------7' 
IIr--. 

II -^ - 
e rra 

r`E 

teeter Is 
and operating 

value 

ill 

lil 

IIII 

supplied 

in 

Finest design ror stable and accurate masos, 
ment. I% tolerance on all resistors. Large desrg 

41h. Inpuametet 
for accurate readings 11 eel 

Ranges: 
-D.C. V. 0.1.5- 5.15 -50 -150- 500- 1000V. 
+U.C.V. U- 1.5.5.16 -5o -]50- 500 -150ÚV 

A.C.V. 0- 1.6- 5- 15- b0 -150- 5110- 16o0V, RM 
0.1.4-4-14-40-141-1400-4000 Y.Y. 

Resistance: 2 ohms to 1000 megohm. 
Decibels: -10dß to + rtOdO. 
Operate: n: 220,2400 A.C. Size 7 n 4.1 x 410. 
brand new and fully guaranteed complete wit Instructlot.. 

.6 P. a i teeters available at only £12.19 Complete 818 ex 
Os EECO Y. 

IT Maximum 
or 
impedance 

V. Power 
Fu 

Impedance 
op 
ele 
radio 
op 
dentistry. 

MODEL S.E.I00 . 
ea' TRANSISTORISED VARIABLE , 
00 D.C. POWER SUPPLY 

facile Rangea: ko,tage Ranee: o m Volt 0 -20 V.L.I.. 1420 Voit: ... . - Current U -201.A t}mtuuiously 
0- 200utA variable 

Lurrew Cap. 0-10V. 200mA Intermittent, 0,200. 150m1 Cmue ell 
Source: Current position, 0.3 ohms. Voltage position 0.2 ohms Input: 220,240 V. Bike 6 x 31 x 2 :m. 

e: 0.5 amp Mow blow in D.C. circuit. 
The extremely wide variable voltage range. low A.C. ripple and sourer. 

of the S.E.100 rakes It a most satisfactory power supply te rate transistor radius. hearing -ids, pre -amplifiera. instruments and Abet tromc devrece under repair. Th. 8.E.100 can be used In teiev,no, and 
se vinng a an A.V.C. or voltage Aimee as a D.C. filament supply rate relays echt ece .malt battertea and light electro plating as in 116.10.0 P. A P. 4/8. Fully guaranteed and complete with 3r 1 .est lead. croc. clips and operating Instructions. 

A EECO MODEL S.E.200 MINI -LAB 
TESTER 

'rho remarkable meter nue ±even test instruments 
e - packed Into one pocket uric, ease which can be taken 

ano used anywhere. 
uer Resistance .s0 pce Suo0nlon 10(1) - 1R0 . 00E0 . s 100K 0 - 1M O. Caparüapee Sotorilution .002mfd - .0061itd. b2mtd - .1mtd and lOmfd. 

H. V. Sismal Censura, Fleitueucy fixed at 446 Kc 
Audis 

ladluetable to 700 Re, output 35mV approx. 
C ̂ nreuror Frequency 400 cis Output 35m /v approx. D.O. and A.C. Vols. 4 ranger. 0 -15 -50 -150 -500 volts at 4000 O.Y.V. R.F. F1erd Slrecoil Indicator Frequency range 1 to 140 Me Antenna 5 seettono ,eagth 101in. Size el x 21 x 31ín. 

'Ube Mint -Labs compieters battery operated and 'ultable for quick checks w the ces vice shop and Homo Service earn L8.19.to 
t:ompiete with Teet Prods. and Batten Fun) Uuarranteed, 

EECO Model MS4 
FLOOR STAND 

opened 55 }In. 
Fully e oued .,3un. 'Direr 
echo luth tel¢x'oprc. 

I tin. rc. adal toi 
Price 36/6 C as.. F .t P. 

Heavy cast iron base. 

Wonderfm vaine. 

DM 260 .. 

DYNAMIC'r =+-- 
HIC 
Sub -miniature typa 

, 
complet, mitt 
+rand 

52/6 ilpNlll._v 4 \ \ \s 

P. 8 P. 
2/. 

?- -.., 

MC 110 §I''...,_ '( 
° 

CRYSTAL . -" 
MIC. ;z % 

"a 26/6 ., 
P. s P. _ L1e 
with on/o0 switch and hordes. 
Satin .-brome 0-I.h 

MD 175 
DYNAMIC 
MIC 
.eoaatl1ity 
dE at COW 
non-directional. 

Ai/ 
h` 

. \ -;: -A 
' 45/- fw r, a 2r. 

-55 impedaaec 
6ÚK0 

latest American 

AC OS 45 
D :e 'met, hand shaped body. Special oiler 16/8 plum P. A P. 210. 

MULTI METER BARGAIN. Model TK20A 1000 0.1..0. on both A.C. area D.L. A.C. and D.C. voue 0515 01150. 
0 /1000V. D.C. Current 0/150mA. Resistance ce /100k. Oise 31 21 o lfha Meter size 21 x lila. Compete with te. t erode and 31 /6 Plus 110 battery. W ooderfm value al P. A P. 

RONETTE BINOFLUID B.F.40 STEREO CARTRIDGE 
Freq. Rea 30- 12,000 cru Sensitivity 180m Vlcm /sec, Load lm0 100 of Complete with Sapphire Style OUR PRICE 12/8 each. P. A P. 1/. 

RONETTE STEREO O.V.S. TURNOVER CARTRIDGE with 2 Sapphire Stylos. OUR PRICE 18 /S each. P. k P. ll. 

BER 5810 
HOP 2125 
EDG 6751 
CRE 4815 

EECO 4-Ch. Transistorised 
MICROPHONE MIXER 

49/6 
Poet 
paid 

Give all your re- 
cordings that pro- 

fessional touch. The Ream mixer allows 
you to mix 4 signals such as-Mie -tape, 
records and tuner Into a single output. 
Wonderful for grouse. amateurs 
recorders, etc. 
Guaranteed to Rive houri of pleasure. 

FAMOUS MAKES 
AMPS & PRE -AMPS 

at Vastly Reduced Prices 
314 watts í4.1S.0. 411 watts. £6.7.0, 
5r5 St ter. _I1..;0. le watt wok 
separate Pre -atop. £14.3.6. 30 watt, 
£15.2.0. rí0 wat.t. ;20.1' -a. Tremolo 
Unit. £3.11.8. Tape Pre -amp, 28.10.0. 

MINIATURE PUSH -PULL 
AUDIO AMPIJFIER 

4 Transistor 
Output 200 mW'. Low end high gain 
inputs to operate ti] speaker. 
Wonderful value, 31 /6 P. @2 P. 

Complete tetti, operating Instruction.. 
A GENUINE 4 AMP BAT 
TERY CHARGER tor Only 

451- P & P. 41S 

Slade in F:ug',w otu tea speelfica ton and lorry ucranteed 1Lgh Low. 
Sled. change rate. 0V. or 1.2V. Se actor 
,'lug. 200,250V. Maine Selector Plug.. 
4 amp Ctrl, idge Face protection, cons- 
mete with mains lead charging lead and 
trerodile clips. 

MAXWELL BATTERY CHARGER 
For your PP3 transistor rudes work.' 
'It.ect :roar the maire 15 6 P. AP.. 
Our Price / , 9d. 

HIGH IMPEDANCE HEADSETS 
2005,0 nr 40000 Light -1 O 6 P. A P. 
weicht 'ream earpieces. J/ 2/8 

VANTONE MAINS RADIOS. 
., verve superhel with built en Ferrite toning 

.15.0 

P. A I!, Polly 
Guaran- 
te nw 

le ondero 
little radie 

mol receive 
all stLxes b. Idea, land bold clin eor Luxembourg. Idea, for ,1,-0 
kitchens or as a second maint radio. 
INTERCOM BABY /ALARM 

Fully transistorised. -5,_e 4 x 211 S Dm 
Complete with 60ft..,I two) dee. P.P.3 
babt Push to call on sub station. Puso 
to talk on master and lume ccntroi. 

Our Price 55/11 P. 2 aP. 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components for Medium and Long -wave 

Transistor Superhets:- 
P50/IAC Oscillator Coil for 176 pF tuning ... ... ... 514 ea. 

P50/2CC 1st & 2nd I.F. Transformers ... ... ... 517 ea. 

P50(3CC 3rd I.F. Transformers ... ... .. 61- ea. 

All mounted in individual cans ;;in. diam. x *in. high. 

RA2W Ferrite Rod Aerial 208 pF Tuning ... ... ... 1216 ea. 

LFDT4 Driver Transformers ... 916 ea. 

OPTIA Output Transformers 1016 ea. 

PCAI Printed Circuit Panel ... 916 ea. 

Constructor's Booklet 21- ea. 

VALVE RECEIVER COILS 
Our individual "H" type iron -cored coils are without equal for the construction of a wide range of 

receivers. For the simplest T.R.F. sets covering one or more wave -bands the Aerial and H.F. Transformer 

coils are ideal. The standard superhet circuit using the ever popular triode -hexode frequency change 

layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different 

bands ranging from 12.5 to 2,000 metres. For a really high -performance receiver an R.F. stage can be 

added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided illustrating 

such a layout. 
H Coils 319 each. 

WEYMOUTH RADIO MANUFACTURING CO. LTD. 

REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

FULL -TIME COLLEGE COURSE 

IN RADIO AND TELEVISION 
Our Course has now been extended to sixteen months' 
duration to include theoretical and practical instruction 
on transistor television receivers, U.H.F. television re- 

ceivers and colour television. 
Next course commences 5th January, 1965. 

This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 

Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well -known 

makes of television receivers. 

To: 
The Pembridge College of Electronics (Dept. PI1) 

34a Hereford Road, London, W.2. 

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

Name 

1 

Address 

cnrr 
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TRADE NEWS TRADE 
NEWS TRADE NEWS 
TRADE NEWS TRADE 
NEWS TRADE NEWS 
Mains Unit for Transistor Radios and Amplifiers 

FROM RCS Products Ltd., comes a range of 
battery eliminators suitable for almost any 

transistor radio, battery record player, amplifier 
etc. All these mains units are completely isolated 
from the mains by a double wound mains trans- 
former giving the highest safety factor. 

Also available at 35s. retail is an eliminator for 
BBC -2 625 -line booster units requiring a 12V or 
18V d.c. supply. The eliminators are available with 
either a single or double d.c. output. 

The range is as follows: single output units, 
4.5V, 6V and 9V, at 29s. 6d. retail and the size, 
21in. x 3in. x l *in.; two separate output units, 
4.5V +4.5V, 6V +6V, 9V +9V, all at 42s. 6d. 
retail, all 3in. x 3in. x 2in. 

The makers claim that these units are the 
cheapest of their kind, available with double 
wound mains transformers, currently available on 
the British market. Messrs RCS Products (Radio) 
Ltd., 11 Oliver Road, Walthamstow, London, E.17. 

One of the battery eliminators available from R.C.S 
Products Ltd. 

Electrician's Tools 

FROM the Continent come four new servicing 
aids. Griptou is a three -pronged trigger- operated 

gripping tool. It is 285mm long and the prongs 
open to 10mm: this makes the instrument particu- 
larly suitable for placing or retrieving objects in 
inaccessible places. The handle and trigger are of 
plastic, and the arm, which is flexible is made of 
polyamide. The powerful action of the return 
spring enables this tool to lift objects of up to 4lbs. 

Dynatest is a mains circuit tester incorporating 
a pilot light inside the handle. It is rated for 

voltages of 120/220, and insulated to 110.000V. 
Pick -Ill is a brass pointed contact tester fo: 

printed circuit work, insulated to 10.000V. It can 
be supplied with a flexible extension lead, insula- 
ted for h.t. work to fit all standard testing appara- 
tus. This lead can also be used with the Dynatest. 

A rubber -headed mallet -a flexible, well 
insulated tube with a small rubber head -can be 
used by an electrician to locate faults with a gentle 
tap. Henri Picard & Frere Ltd., 34 -35 Furnival 
Street, London, E.C.4. 

Grampian Cardioid Microphone 
DEVELOPED for users to whom overcoming 

background noise and acoustic feedback is a 
serious problem, the Cardioid Microphone type 
GC.1 is useful for many kinds of p.a. work. 

As its name implies, this microphone has a 
heart -shaped polar response pattern with a front - 
to-back discrimination of approximately 15 to 20db 
over the mid- frequency range. The effective res- 
ponse of the GC.1 extends from 40c /s 
to 12kc /s with a gradually rising tilt 
towards the higher frequencies. 

The non -metallic diaphragm is pro- 
tected by a perforated steel plate, is 
non- hygroscopic and is resistant to 
temperature changes, corrosion and 
acoustic and mechanical shock. 

The new Cardioid microphone developed 
by Grampian Reproducers Ltd. to overcome 
background noise and acoustic feedback. 

The alloy casing of this unit is 
finished in Old Silver Polyurethane 
enamel and a Melamie primer and is 
fitted with a chrome plated bezel ring. 
The microphone is less than 6in, long 
and weighs less than 12ozs. 

Cardioid microphones are available in four 
impedances from 2511 to 50kí2 and are supplied 
complete with swivel holder, connector and 
detachable l8ft length of screened lead. Grampian 
Reproducers Ltd., Han worth Trading Estate, 
Feltham, Middiesex. 

Antex Lightweight Soldering Iron 
THE lastest addition to the Antex range of sol- 

dering irons is model C240N. It is fitted with 
" Ferraclad " -the new type bit which is claimed 
to last at least five times longer than ordinary 
nickel plated bits. The construction of the iron 
makes the bit instantly interchangeable, and with a 
low leakage current all risk of damage to transis- 
tors when soldering is virtually eliminated. Antex 
Ltd., Grosvenor House, Croydon, Surrey. 

The latest Antex soldering iron, model C240N. 
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Regulated Power Supply 

FROM K.L.B. comes the P.300 regulated power 
supply, with facilities for working on either 

conventional valve circuitry where it will provide 
0 --400V d.c. at up to 150mA or 0 -50V d.c. for 

operating transistor equipment. Two meters are 

incorporated which offer comprehensive monitor- 
ing of both voltage and current. In addition, the 
P.300 provides the usual heater voltages and a low 
current negative bias supply. The K.L.B. P.300 is 

priced at £47. K.L.B. Electric Limited, Whitehorse 
Road, Croydon. Surrey. 

K.L.B.s P.300 regulated power supply unit. 

December, 1964 

The new Sinclair IOW transistor amplifier, available in 

kit form or ready -assembled. 

10W Transistor Amplifier 
ANNOUNCED by Sinclair Radionics Ltd., is 

their 10W integrated amplifier. This amplifier 
uses the pulse -width modulation principle, permit - 
ting a large reduction in the power dissipation in 

the output transistors, so that no heat sink is 

required and small high frequency transistors can 
be used in place of the conventional l.f. power 
transistors. 

The circuit embodies 11 transistors and has a 

transformerless output feeding into a 15f1 speaker. 
The overall size of the " X-10" unit is bin. x 

3in x }in., and its weight is less than 5 ounces. The 
price is £5 19s. 6d. in component form, or 
£6 19s. 6d. built and tested. 

A mains power pack, providing 12V is available 
at a price of £2 14s. Technical Suppliers Ltd., 
(sole distributors) Hudson House, 63 Goldhawk 
Road, London, W.12. 

ON THE SHORT WAVES 
-continued from page 765 

the only non -G heard so far was a UT5. How- 
ever this was with a 20m dipole with the feeders 
strapped. 

A thought for those wishing to try 10m and 
haven't much space for elaborate antennas is that 
a ground -plane is quite a compact aerial for this 
band and also is omni -directional. 

Another point of interest for those learning or 
wishing to learn morse is a special slow morse 
transmission (3-4 w.p.m. up) between 28.100 and 
28,300 by G3JDG (St Albans) on Sundays at 
11.00 (120W to a dipole sinning NW /SE). 

GENERAL NEWS 
Items of general interest gleaned over the past 

month include the gen. that there are two DX- 
peditions afoot: VQ8AMR on Rodriguez Island 
and PY1CK on Trinade Island. But if you really 
want something unique to listen for, search on 2m 

for the call -sign K2QHZ, he drives a tractor in the 

Baltimore district and has the rig on board 
complete with a five element beam (honest it's the 
truth). 

Top band addicts please note the M.C.C. run by 
the Short Wave Magazine takes place this year 
on the weekend 14th and 15th November. There 
are two four -hour periods from 17.00- 21.00, one 
on each day. 

H.F. enthusiasts might like to be reminded of 
the 21 /28Mc /s telephony contest on December 
5th and 6th. Just gives you time to make up that 
ground -plane referred to earlier ? 

Incidentally, if you hear a Cyprus station (call 
sign 5B4), from now on it will either be a pirate 
or an illegal transmission anyway as all 5B4 

licences have been suddenly and mysteriously 
withdrawn for some strange reason not yet made 
clear. 

I would be very pleased to hear from any reader 
who listens or works the amateur bands 1.8- 
30Mc/s, just address to G3JDG, Amateur Band 
DX, C /0 PRACTICAL WIRELESS, Tower House, 
Southampton Street, London, W.C.2. 

That just about wraps it up for this month, time 
to hang up the headphones and go Q.R.T. to B.E.D. 

. well perhaps just a quick listen round on forty, 
perhaps that 9M2 ... ! 

KEEP AN EYE ON THE FUTURE WITH PRACTICAL TELEVISION 

The December issue of "Practical Television" speculates on the future of TV 

Receivers and reviews the situation of Indoor Aerials today. 

The December issue of P.TV is on sale 20th November. 
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Don't Miss These Bargains 
Transistor ferrite rod aerial with medium and 
long wave coil, with circuit, 7/6. 
Oscillator Coil and set of 3 LF. transformers 
for [raus;ator set with circuit, 12/6. 
Tuning condenser to suit. air- spaced with trimmer., 9 / -, 
Ditto but sub. Imo. 7mm., 10 /- the set; two 
gang condensers to suit, 8/6. (Bequest sub. 

circuit.) 
Midget 310, P.M. Loudspeaker 3 ohm 18/8. 
80 ohm 13/6. 
Midget 208 pF +176 pF two-gang Tuning 
Condenser with trimmers for translator set Price 9 / -. 
Push -Pull Transformer. Sub -miniature 8/6. 
0005 mid, Single Tuning Condenser. Solid dielextrie jio. spindle for transistor of 
Crystal set, with spindle tapped 6 BA. 2/8. 
46 eats (Receiver /Transmitter pack set). 
Unused sets complete except for crystals. 
Peeked with parts and easily rebuildable into other gear. 19 /B each. Post 3/ -. 
Battery Charger Kit. Comprises 5 amp trans 
former, 5 amp. rectifier, metal mac and meter 
to charge 6 or 12 volt batteries up to 5 amps. With variable charge rate, 89/6 each. Post 
and insurance, :1/6. 
Stains Transformer. 250 -0.250 at 80 mA, 
8.3 volts, 5a (normal manta input). 12/8 each. 
Carriage 2/8. 
Output Transformer, Standard pentode 
matching type. 4/8 each. 48/- per doz. 
Slide Switch, Sub- miniature but Malt, 2/- each, 18 /- per doz. 
T.C.C. or Dubilier Tubular Condensers. 
.5 mf 500 v. 10 /- doz. 
.25 net 500 v. 7/8 doz. 
.25 mf 350 v. . . . - 8/- doz. 
.05 mf 500 v. . . 5/- doz. 
.01 mf 500 v. 4/- doz. 
.0001 rot 1.000 v. .. .. 5/- doz. 
.001 nnf 1,000 v. .- .. 6/- doz. 
.000 mf 1.000 v. ,. 7/8 doz. 
.005 mf 1,000 v. 

.. 
. . 

9/- doz. 
-.02 mf 750 v. . . 8/8 doz. 
.01 mf 1,000 v. 10 /- dos' 
Battery Charger Rectifier--selenium 12 -15 v. 
5 amp. 9/6. 
Metal Chassis- punched for Millard 510 
Aorpll0er, complete with Inner screening 
sections and stove enamelled, 12/6 set. 
Filament Transformer, 6,3 v. 1 } amps., 8 /6. Neon Lamp -midget were ended. Ideal mains 
teeter, etc. 2/-, Ex. Govt. 1/8. 
Phillips Trimmer,- 0.30pF 1/- ea., 9/- doz. 
Tag Panels. Ideal for constructors. experi- 
mental circuit., eta 3 of each of 12 different 
types, 5/ -, 
Slydlok Panel Mounting Fusee with carder, 
5 amp. 2/- each. 15 amp. 2/8 each. 
Metal ReotIfier. 250 v. 60.80 milliampa ideal for mains set or instrument or to replace that 
expensive valve, 4/8. 
Piano Rep Type Switches, 3 key type 8/ -, 
1 key type 3/9, 5 key type 4/8. post and pack- 
ing 1/- regardless of number ordered. 
590 MW Amplifier. Use, 3 transistors. 2 of 
which are in Glass B push -poll for battery 
economy. Ideal little unit for baby alarm. 
record player, intercom., eta, Stu 19/8. 
Speaker 12/8 extra. 
Eleetrolyuo Condenser -Bargain. Sub- 
miniature type 50 filial. 6v. made by T.C.C. 
7/8 per dozen ,minlmmu quantity supplied). 
Transistor let Cases. Finished in t wo-tone 
with handle and back- elm 10} x 7f x 3 
15 /- each plus 2/8 Carriage and Insurance. 

THERMOSTATS 
Type'A' 15 amp. for centr',lhog room heater., 
greenhouse. airing cupboard. tae spindle for 
pointer knob. quickly adjustable from 30- 
80°F, 9/8 plus 1/- post. Suitable box for wall 
mounting. 5 / -, P. and P 1 /.. 
Type 'B' 15 amp. This le a 17ín- long rod type 
made by the famous Sunvic Co. Spindle ad. 
justa this from 50. 550 °F. Internal screw 
alters the setting in this could be adjustable 
over 30' to 1,000 °F. datable for controlling 
furnace, oven, kiln, immersion beater or to 
make Same -stat or lire alarm. 8/8 plus 2/0 
poet and insurance. 
Type 'C' is a small porcelain thermostat as 
fitted to electric blankets etc. 14 amp. setting 
adjustable by screw through side. 8/8, P. and 
P. öd. 
Type 'D'. We call this the Ice-scat as It cute in 
and out at around freezing point. 2/3 amps. 
tea many uses, one of which would be to 
keep the loft pipe, from freezing, if a length 
of our blanket wire (16 yds. 10/ -) ie wound 
around the pipes. 7/8, P. and P. 1l.. 
Ty", 'E'. This is standard refrigerator 
thermostat. Spindle adjustment, over normal 
refrigerator temperatures. 7/8 p'us lt. post. 

Where posta'e is not 
definitely stated add 2/- 
all orders under O. 

PRACTICAL WIRELESS 

Good Companion 
Mark IIIB 

The 6 tranef.stor set with the Y 
transistor pm formater. 
Incorporating all the latest r - 
gnirem,mta. Anyone who e 
solder can make It. Mang 
thousands already in use ail ove'. 
the country. Full coverage of 
Lang and Medium wavebands. 
Fine looking cabinet, size 11' s 8' 
5 C. Q.P.P. Output approx. 
750 mW. Excellent reception of 
difficult stations Ilke 208. 
Variable feed back gives excellent 
tone. ONLY £5.1 9.6 

Plus 4/. post a ud Insurance. 

OUR BARGAIN OF THE YEAR 
A complete kit of parts to 

- .' build transistor 2 wave 
I 

--= -= - superhet receiver at only 
' r' (} _ -= - -° 39/6. Post & Ina. 3/6 

= 
"CORONET" Mk. IV 

I! - It hilly covers the medium wave 

( 

= 
_ d and that part of the long 

- - - - 
_ 

- waveband te bring in B.B.C. 
Light. The circuit includes a Manly efficient vlau aeral aid 't }- P.M. speaker. Overall aim ap- proximately 44 x 2 1 a lliti. Supplied complete with carrying case. 

THIS MONTH'S SNIP 
0.10.0 Radio for 

only 37/6 
Originally sold at 65.10.0, we 
now offer the 'Pimpernel" 5 
Transistor Pocket Radio at 
only 37/8, The sets are com- 
plete but are "line rejects' ee there will be some small faults to find. Components are all new and unused, and their retail value, even at today's lowered price, is over 24. Parts you will get include: - 
Jackson "00" Tuning Condenser, 9 / -, Plessey Driver Trans- former, 8/8, Goodman', or Plessey 3- speaker, 12 /8. Morganite Volume Control with switch, 4/8. l'hileo lib' Transistor 12/8, S.T.C. matched output tran,isturs and driver, 15 / -, Plastic caee with carrying handle, 7/8. 5 Electrubtie condensers, 7/8, 10 Resistors, 3/6. Ferrite Aerial 5/- and printed circuit board, trimmers, battery connectors, r.f. choke, etc., etc. All this One equipment offered this month at only 87/8 plus 2/8, poet and insurance, 

MULTI -METER 
BARGAI N 

Model number EP10K. Extra wide 
scale fitted corner wise for compact- 
ness, extra accurate as It sees 1% 
component,. Sensitivity 10,000 
ohms per volt A.C. and U.C. ranges 
U.C. voltage up to 1.2kV In 5 
ranges. A.C. voltage up to 1.2kV it 
ranges. D.C. current up to 300mA 
S rangea Resiatauce up to 2 meg. 
Capacitfee .005 to .15 mid and dect 
MM. Complete with full luatrue- 
tiene and test prode and battery 
fur ohms range. A real bargain not 

Price 69/8. Carriage tand Insurance 
5/ -, 

THE STRAIGHT LINE 
AMPLIFIER 
We call shin the straight line 
amplifier because it is vrtu- 
ally distortionieas, even at 
10 watts. Tins is achieved by 
the careful use of teed back, 
choice or components and 
tranxformerlees design. Sen - 
sitivity is 100 mV from 10K 
source. Push -pmt output. For 
battery or mama operation. 
Model 815, 15 ohm output, 15.19,8 plus 2/8 peat and Inauraaee. 
Model 83, 3 ohm output, 25.10.0 plea 218. 
Maine Unit, 89/8. 
Pre- Amplifier, mono, 65 / -; etereo, 210.19.6. 
F.M. Tuner for above, 27.19.6. 
Note (except for P.M. Tuner) all above are made up ready for use, fully guaranteed for 12 months. 

MAINS POWER PACK 
Designed to operate translator seta and amplifiers. Adjustable output 0v -0 to 12 volts for top to 500ma (class B working,. Takes the place 
of any of the following batteries. PPl.PP3- PI'4P6- PP7 -PP9 and others. Kit comprises: mains transformer- rectfie., smoothing and load resistor 5000 and 500 mid c-ondemers, semi, diode and instructions. 
Real saip at drily 14/e plie 2/6 post. 

Infra 
Red 
Heaters 
Make up one ei 
these latest type 
heaters. Ideal for bath- 
room, eta They are 
elmple to make from om 
easy- to-follow inetructÌoas- 
uses ,Ikea enclosed elemmrw de- 
signed for the correct Mira-red 
wavelength (3 microns). Price for 750 
watt element and metal casing as illust- 
rated 19/6, plus 2/6 poet and insurance. 

Brayhead 
Turret Tuner 
Complete with Baud I 

and Baud 3 coils. New 
but removed from un- 
used equipment. Less 
valves lIsj- each, or with 
valves 25/- each. Pat 
Ill. Knobs 3/6 extra. 

Waterproof Heater Wire 
10 yds. length. 70 watts, .self regulating 
temperature control- 10 / -, post free. 

Fluorescent Light Kits 
For pelmet lighting, etc. Kit consista of: 
Super silent choke; 2 chrour, cllpe to hold 
tube; 2 bi -pin holders for tube and starter 
with a starter holder. Kit A for S0 watt 
tube at 27/8- Kit B for 40 watt tube at 19/6. Kit C for 2 x 2 ft. 20 w lamp 25 /. Lit D 
for 1 x 2 ft. 20 w lamp 18/6. 
Post and Insurance 2/0 per kit. 

Cabinet Snip 
This One cabinet 
as illustrated but 
less control knobs 
is available this 
month at a 
special snip pace 
of 12/8, plue 3/8 
post and 
'neurance. 
Size is 13f in. 

Ufa. 
4fn. and It 
Is nicely 
covered iu 
two tone 
1.C.L 
fabric. 

78Z 

Siemens High 
Speed Relay 
Twin 250 ohm coin adjustable 
tension change over contact - 
plat points 7/6. Past 1 / , 

Five Core Cable 
Idea, for switching circuit,. intercoms., P.A. 
rune etc. each core flex copper with rubber 
lueulatiun, cores covered °vere:i In tough 
rubber or P.V.C. 9d, per yd. or 38 yde length 
15/- plus 5/- post. 

Making a Fan Heater 
Miniature motor 
2lin, long x llin, 
diameter, laminated 
poles. Operates oft 
20.30v. D.C. Origi- 
nal cost at least 63 
each. 8/C plus 1/6 postage and insurance 
Mains model 9/8, plus 2/6 postage and 
insurance, 

Speaker Bar: ain 
121m Mph- 
fidelity food- 
speaker. 
High flux 
permanent 
magnet type 
with stand - 
ared 3 olhlu 
speech coil. 
Will handle 
up to 12 watts. Brand new, tç famous 
maker. Price 27/8 pus 9 6 pose and insurance, 

ELECTRONICS (CROYDON) LTD 
266 LONDON ROAD WEST CROYDON SURREY Post orders to: 43 Silverdale Road, Eastbourne, Sussex 
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HOME RADIO LTD. 187 LONDON RD., MITCHAM, SURREY 'Phone MIT 3282 

WE HAVE IN STOCK ALL THE RANGE 

OF ARMSTRONG TUNERS AND TUNER 

AMPLIFIERS 

Model 223 is an 

AM /FM TUNER 
PRICE £28.15.0 

Model 224 

Model 224 is an 

FM TUNER 
PRICE £22.10.0 

Don't forget that the Home Radio Catalogue is the most 

comprehensive catalogue offered to the contructor to-day 

PRICE 5,- PLUS 1/- POSTAGE AND PACKING 

TEST METERS 

30,000 OHMS PER VOLT 
MODEL 500. 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. Resis- 
tance to 60 Megs.; Decibels 
from -20 to +56; Incorporates 
internal buzzer for audible 
warning of direct shorts and 
blocking condenser for A.F. 
output m asurements. Size 
3 5/16 x 6 5/16 x 21in. 80.19.8. 

2,000 OHMS PER VOLT 
MODEL TP -10, Reads A.C. 
and D.C. volte up to 1,000; 
D.C. current to 500mA; Re- 
sistance to 1 Meg.; Capaci- 
tance to 1µF; Decibels from 
-20 to +36; Output jack 
for Audio measurements. 
60513 }x5 x1yln. 

83.19.8. 

20,000 OHMS PER VOLT 
MODEL TP-53 Reade vol- 
tages up to 1,000 D.C. at 
20,000 06000 per volt and 
A.C. at 10,000 o.p.v.; D.C. 
current to 500mA; Resis- 
tance to 10 Megs.; Capaci- 
tance to 0.0µF; Decibels 
from -20 to +36. Sloe: 
3 1 x51 x1510. 85.19.8. 

PANEL METERS 
25 microampe D.C. 24Im Peel. 
circular 59/8. 50 microamps 
D.C. 29 in. Flush circular, 59/6 
100 wicroampa D.C. 24in. 
Flush circular 5818. 40 amps. 
D.C. 2i0. lrol. circular, 7/S. 
500 volts A.O. 24100 Flush 
circular. 25/ -. 

DOUBLE BEAM 
OSCILLOSCOPE TUBES 

Another purchaser of Type CV 
1596 equivalent to Cosser 
09D ae used in Oscilloscopes 
by Coesor (339 series) and 
Hartley A Erskine (13 serles) 
Listed 112. 
Brand new In Maker's on I. crates (Carriage 5 / -l. 

HIGH FREQUENCY A.C. 
VOLTMETER. A First Grade 
Moving Iron Instrument with 
Elm Mirror Seale, reading up 
to 150v. A.C. at 400 and 
1,200-2,400 cycles. In sub 
etantial Oak case with 
removable lid overall size 
8} x 85 x 59in. Made for the 
Ale Ministry by Everett 
Edgcumb and in perfect 
order. Brand New and Un- 
used. ONLY 85. Can also be 
supplied for 50 cycles. use 
either 0 -150 or 0.300 volts. 

TRANSISTORISED INSU- 
LATION TESTER. One 
handed operation. no crank- 
ing of generator. 3 testing 
voltages 100, 250 and 500. 
to measure up to 500 
Megohms. Complete with 
leather carrying case and 
test leads. ONLY 017.10.0. 
Bluetit. details on request 

SUPER CRYSTAL STICK 
MIKE, complete with heavy 
desk stand neck cord, and 
screened lead. ONLY 49/6 
(poet 2/61. 

SPRAGUE CONDENSERS. 
Metal cased, wire end. New 
0.1 mFd. 1,000 volt and 
0.1 mFd. 500 volt, 7/8 per 
dozen. Special quotes 
for quantities. 

RESISTORS. 100 assorted 
values, our choice. New 7/8. 

LINEAR AMPLIFIERS. L034, 4 watts, size 89 x 49 x 24in. high, 85.5.0. L45A 

5 watts, size 7 x 7 x 5In. high, 8319.6. Protective cover, 12 /9. 5 /55 attte 
stereophonic, size 104 x 8 x bin, 812.12.0, cover with carrying handles 

"Diatonic" 10 watts Hi-PI Ultra Linear Push -Full, size 9 x 7 x 61 in. high. 

012.12.0. Cover with carrying handles, 1918. L1110 10 watts HI -Ff Ultra Linear 

size 
7 

high. 
e 

Cover with an ro Owat Hi -Fi UrLinar else 124 x 9x 75i high, 218.18.0. Cover 

carrying handles, 25/ -. L 50 50 watts Hi -Fi Ultra Linear, size 14 x 10 x Bin. high, 

0232..0.a0á z 
with carrying 

r eon andles. 3E /B 
amplitiere for normal A.C. 

aTtipletoae" Convertible Amplifier. size 10 x 3 x 41in. high. 4 watts output 

matched for 2-3 ohms, OR 2 amplifiera can be coupled together for STEREO 

88.19.6 each. 
P.M. Tuner, 

((.5Rlppowered/. Details on request. 
104 Mo /s. 81819.6 

MOVING COIL STICK MIKE, 
complete with heavy desk 
stand, and screened lead 
ONLY 59/6 (post 2 /6). 

ACOS 39/1 STICK MIKE with 
Greened lead and table stand 

ONLY 32 /e (post 1 /6). 

CRYSTAL 
DESK MIKE with 

lh screened 
stand. ONLY 15/- (post 1 /6). 

15 OHMS P.M. SPEAKERS. 
Special Heavy Duty 12ím 
85.5.0. 
Wharfedale W12E0 12in. 
for Lead Guitars. 010.10.0. 
Wharfedale E15E0 15 in. 
for Bass Guitars, 017.10.0. 
12in. wedge type speaker 
cabinet. 02.17.8. (Please 
add 5/- cart. all items.) 

CONDENSERS. 100 assorted 
mica and silver mica. NEW 
10 / -. 

VARIABLE VOLTAGE TRANS- 
FORMERS. Fully shrouded. 
Input 230 v. A.C. 50/60 cycles. 
Output 0 -260 v. 2.5 amps. type 
15.17.5. 5 amps. type 89 
10 amps. type 216.10.0. Brand 
new import, fully guaranteed. 
Immediate delivery and service. 
Illustrated details un request. 

20/- CONSTRUCTOR'S PARCEL, 
Assorted colours wiring wire. 
solder, resistors. condensers, 

volume controls, tag panel. 
ALL NEW (post 2/6). 

HETERODYNE 
20,000 k/s 

FREQUENCY 
band. This is the 

METERS 
States lNavy Model of he well 

known PC221 Frequency Meter, but has many additional features which increase 

its usefulness. Voltage stabilisation circuits and Crystal control ensure extreme 

accuracy and in addition it Is fitted with an lnterual Modulation switch to allow 

use as a Signal Generator. Size only 85 x S x 84in. Full Information on request. 

HARRIS ELECTRONICS (London) LTD. 

138 GRAY'S INN ROAD, LONDON, W.C.I 
Telephone TERminus 7937. Please include carriage cool on ALL item+ 

are Open until 
1 

p.m. 
ane Station) and 5 smin. b1 aas -from Kings 

Cross (Chaaoery 

www.americanradiohistory.com

www.americanradiohistory.com


December, 1964 PRACTICAL WIRELESS 789 

LIGHT- 
OPERATED 
SWITCH 

THIS device can be constructed cheaply and easily. The circuit is of hybrid design, working 
the transistor in a different mannar from usual. 

Employing a Transistor 
The prototype model was evolved to make use of an 0071 which had become chipped, the black paint being partially removed. This transistor is still in use in the original. 
Any general- purpose transistor will do, provid- ing it is of glass construction. 
The first thing to do is to remove any light - excluding paint. After this has been carefully scraped off, the transistor can be tested for general light -sensitivity by measuring its photo- e.m.f.. This is done by joining the collector and emitter and taking the junction to the negative terminal of a milimeter (1mA f.s.d. is ideal) whislt the base is taken to the positive terminal. If the transistor is now held near an electric light bulb (40W) there should he a deflection of 1mA or so. It will be found that the transistor is slightly more sensitive in some directions than others. 

The Circuit 
For its operation, the circuit does not rely on the transistor's property of developing a photo - e.m.f., but on its photo -resistance property. The resistance between the emitter and collector varies with the light falling on the transistor, the greater the light, the lower the resistance. 
Originally the idea was to apply the photo- e.m.f. to the grid of a valve. This was not practical however, as the eight of a volt or so would not givea great enough anode current change to operate an ordinary relay. 
It was thus decided to use the photo- resistance property and to make this varying resistance the cathode resistance, this being used to make the cathode more or less positive. When dark the cathode is far enough positive, that with the grid earthed, this now negative potential is enough 

COMPONENTS LIST 
VI EF73, EF72, EF9I, EF50, Z77, etc. 
TI Mains transformer to suit valve Trl Almost any general -purpose transistor 
RLA 4,0000 to 5,0000 relay 
CI 8µF electrolytic 
Rc 1500 see text 
MRI Metal rectifier I5mA 
SI Mains on /off switch 

BY 
P. LISTER 

almost to cut -off the anode current and so render the relay de- energised. When the resistance of the transistor decreases -with an increase in light -the negative grid voltage decreases until it is more or less equal to the voltage dropped across the included cathode resistor (Rc) can be varied to suit the valve or to vary the sensitivity. In the proto- type an EF73 was used for VI but any moderately high gain valve will do, e.g. EF72, EF91, EF50, Z77. 

Fig. I: The simple circuit of the device. 

The Device in Operation 
The prototype operated from a 40W lamp held at about 12. By the use of a lens and by experi- menting to find the most sensitive spot on the transistor, this distance can be extended to several feet from a less powerful light source such as a torch. 
A further refinement can be made lily replacing the ordinary transistor with a photo -transistor, such as an OCP71 which has a built -in lens. 
The power -pack can be any that will supply the required anode voltage and heater current; smooth- ing need not be great. 
The uses of such a device are many, one of the most obvious being to operate garage doors from car headlights. 
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ACTON, 
Hon. Sec.: W. G. Dyer, G3GEH 

CHISWICK 
88 Gunnesbur Av nue, 

London, W.3. 
Wh an members meet at the Club headquarters on 10th Novem- 

ber, they will hear a talk given by G31GM entitled "Radio Test 

Gear ". 
BATH SPA RADIO CLUB 
Hon. Sec.: G. C. Wynes G3TLV 14 Brook Road, East Twer- 
ton, Bath, Somerset. 

With the recent move to new headquarters, this Club is now able 

to welcome local short -wave enthusiasts and visitors to any of its 

meetings at 7 Lambridge Mews, Larkhall, Bath. Meetings begin 

at 3 p.m. and are held every Monday and Thursday. 
CHESTER AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: P. . Holland, Field House, 19 Kingsley Road, 

Gt. Boughton, Chester, Cheshire. 
During October, members of this Society heard lectures at each 

of the three meetings. 
The first was on 13th October, when H. Morriss (G3ATZ) gave 

a lecture on "Antennae ". This was followed a week later by 

G3OWY's talk on "Receiver Selectivity" and on 27th October, 

"Interference Detection" was the subject of the lecture. 

CITY OF BELFAST Y.M.C.A. RADIO CLUB 
Hon. Sec.: C. J. Rourke, G13IVJ, 63 Kirkliston Park, Belfast 5, 

Northern Ireland. 
This society's meetings are held every Wednesday and Saturday, 

beginning at 8 p.m. Visitors and new members will always be 

welcomed at these meetings. At the meeting for 7th October, 

members heard a lecture on "RTTY" by W. Kane (GI3GQB). 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 

Halifax, Yorkshire. 
After discussions and preparations on 14th October, a group 

from this Society manned a station (G3MVH) over the weekend of 

17 -18th, during the Scout "Jamboree -on -the- Air ". 
Later in the month, on the 21st, members of the Society and 

visitors to it enjoyed a recorded lecture by the famous American 

amateur, W I BB on "DXing on 160m. ". 
28th October was ragchew night and the 31st, a party made a 

visit to the International Radio Communications Exhibition in 

London. 
READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9 Holybrook 
Road, Reading, Berkshire. 

The October meeting of this Society was held on the 31st, when 

the subjects under discussion were TVI and BCI. 

December, 1964 

SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Leeds. 

On 15th October, Spen Valley A.R.S. was host to a number of 

visitors from other radio societies, and then on the 28th, Spen 

Valley members were the guests of Northern Heights Amateur 

Radio Society. 
The lecture given at the meeting for 29th October was entitled 

"Radio Astronomy" and was delivered by W. J. Baggeley. 

Activities for October ended with a visit by a group of members 

to the Radio Communications Exhibition. 

UXBRIDGE RADIO SOCIETY 
J. Batten. 36 Collingwood Road, Hillingdon Heath, 
Middlesex. 

After the activity of the 17th and 18th October when the club 

participated in "Jamboree -on- the -Air ", a surplus sale was held 

on the 19th. 
Current constructional projects include work on a club receiver 

and conversions on a transceiver to cover top band and 80m. 

WELLINGBOROUGH RADIO CLUB 
Hon. Sec.: J. Baker, 34 Essex Road, Rushden, Northampton- 
shire. 

The first meeting of October was the Annual General Meeting, 

when the Club's affairs came under discussion. 
The three following meetings were devoted to lectures given 

on the 15th, 22nd and 29th. The subjects and lectures were, 

respectively, "Basic Radio Components" by D. Lyne, "The Radio 

Valve" by P. Butler and "The Transmitter and Receiver" by 

K. Knibs. 

WESSEX AMATEUR RADIO GROUP 
Hon. Sec.: P. Cutler, G3MXF, 43 Langaide A , Wallis - 
down, Poole, Dorset. 

The Group's participation in the Scout "Jamboree -on- the -Air" 
was the operation of a station at a site near Brownsea Castle. 

WEST KENT AMATEUR RADIO SOCIETY 
Hon. Sec.: H. F. Richards, 17 Reynolds Lane, Tunbridge 
Wells, Kent. 

At the 9th October meeting, members were given a guide to the 

communications receivers on the market, with off-air demonstra- 

tions and performance tests for illustration. 
23rd October was "Audio Night" and two days later, a number 

of members visited the Decca Navigator Transmitting Station at 

East Hoathly. 

PREPARING FOR THE R.A.E. 
See page 744 

A NSWERS to Question 1 given in the first part. 
Refer to Fig. 9, page 631, last month. 

1. First find the value of the parallel connected 
resistances. Let the R 40 

x R2tance 
be Rl, and 2S2 

be R2. 

RiR1+R2 
4x2 

4+2 
R= 1.33íZ 

Total resistance in circuit will then be 1.33 +6 
-7.33t 

E =10V. 
E 

from 1 =- 
R 

10 
1 

R=7.3352. 

7.33 
Total current dllawn 
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RETURN-OF-POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

MARTIN AUDIO KITS 
High quality, easy to assemble Hi -F1 Units. Fully Transistorised for mono and stereo /working. All units are assembled and tested and the constructor has only to link together the units chosen for any particular installation. The lollowing,units are available. Unit 1 Input selector 47/8. Unit 2 Pre -amplifier with volume control 37/8. Unit 3 Mixer Unit 79/8. Unit 4 Pre -amplifier with tone and volume controls 82/8. 
Unit 7 Main 

Amplifier Alifier 10 watt, 15 ohm output ££6..12.6. 

Unit 8 Power 
unit 

for Unit 7555// -. Unit 
Units 1. 2p 3candpre-amplifier 4 aiilable for te stereo working 

Pick-ups 55/-. 
the 

C mbin tions of unitspl Full details in the rMartin a Illustrated Leaflet, available free. H.P. Terms available on any combination of units. 
SPECIAL LOUDSPEAKER BARGAINS E.M.L 13 x 8in. Elliptical. 10 watts. 3 ohms.. 39/8. P. & P. 2/6, 
STEREO COMPONENTS 

Morganite ganged potentiometers as specified for the Mallard circuits. 
meg. 

Log/Anti-Log, 8 *I. /Lin 250k 5000k 1 meg.. 2 meg. All 0/9 each. Postage extra. 
GRAMOPHONE EQUIPMENT 

ALL LATEST MODELS Hire Purchase ALL POST FREE Cash Price Deposit Mthly /Pmta, 
GARRARD AUTOSLIM CHANGERS 

(Mono PU fixed head) £8.17.8 £1.12.6 8 of £1 GARRARD 
(Mono LD- u AD; PU) .. 211. 9.0 22. 6.0 12 of 16/11 GARRARD AUTOSLIM 

ATO (Stereo /Mono PU) .. £12. 5.4 22. 9.4 12 of 18/- GARRARD AUTOSLIM 
(Mono PU plug in head) £7.19.6 £1.10.8 8 of £1.4.0 GARRARD A.T.5. 

B.S.R. Á1ú 
plug in 

Mono PU) £¿7.15.0 18.0 
12 

of £1.2.0 B.S.R. UAI5 
(TOSS Stereo/LP/78) .. .. £8.15.0 £2. 8.0 6 of £1.4.0 

B.S.R. TUI2 (TC8 Mono PU) ££33..1 
PLAYERS 

£1. 4.6 3 of £1.1.0 B.S.R. GU7 (TC8 Mono PU) £4.18.8 £1. 8.8 3 of £1.8.8 GARRARD SRPIO 
(Mono PU) .. £5.9.11 £1.12.11 3 of £1.9.0 TRANSCRIPTION UNITS GARRARD IRE (GCS PU) £18.12.8 £3. 8.8 12 of £1.4.5 

Many of the above can be supplied for sté eo0.worki2ng. Seel our Gramophone Equipment List for details. 
JASON F.M. TUNERS 

We stock all parts needed for the construction of these excellent tuners. All parts can be supplied separately but we can offer attractive reductions in price if all items are purchased at same time as follows: 
FMT2 (less power), £7.15.0.; FMT2 (with power). £9.12.8. FMT3 (less power), £9.9.8.: FMT3 (with power). £11.7.8. FMTI, £8.12.8. Mercury 2. £10.14.8.; JTV /2. £14.12.8. Hire Purchase Terms available. Ask for list. 
PHILIPS ELECTRONIC ENGINEER KITS 

diferenticicuitts can be built lint including two two radio receivers, receiver, 
Eight 

gramophone amplifier and morse practice set. High quality components only are supplied including Mullard Transistors. No soldering required -all components can be used again and again. Price £4.19.8. post free. The Philips A20 Accessory Kit. This is for use with the EE8 Kit end it makes possible the construction of a further twelve circuits including an Electronic Organ and inter -comm set. Important. The A20 kit cannot be used by itself and is only suitable for use in conjunction with the EE8. Price £3.9.6, post free. An illustrated leaflet is available free. Please send 3d. stamp for postage. 

'LSO`N: W00669966AT 
WANB ORMERB F80 

W0892, 75/ -, post 2/9. W0767. 32/6, Post 1/6. W01796. 68/ -, post 2/6. W1796A, 66/ -, post 2/6. W01932. 92/8, post 3/ -. 

PPARTRIDGE: RMK 2629 49/9: P2642 47/3, P2643. 49/9. Á11 plus /post 2/9. P2641, 30/9, post 2/ -; P2928, 18/9. post 2/ -; P2932. 43/ -, post 2/6. 

SPECIAL OFFER PICK UP CARTRIDGES RONETTE 105 Stereo /Mono Cartridge. List 59/4,. OUR PRICE 23/6. B.S.R. TC8 M Mono, 19/8; GARRARD GCS and GC2 Mono 15 / -. All complete with fixing bracket and styli. All Post Free. 
ILLUSTRATED LISTS 

Illustrated lists are available on LOUDSPEAKERS, TAPE DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT. AMPLI- FIERS. Any will be sent free upon request. 
AMPLIFIER KITS 

We have 
Mallard 3-3, Mallard 2 d13cValvenPre -amp. tMul and Stereo. Mullard Mixer. Fully detailed list on any of these sent upon request. 
Instruction Manual: All Mullard Audio Circuits In "Circuits or Audio Amplifiers ", 9/5. Post Free. 

LATEST TEST METERS 
Hire Purchase 

AVO Model 6 Mark III Cash Price Deposit Mthly /Pmts. 
AVOModel7Mark i _ £24. £24. 0.0 £4.18.0 12 of £1.15.2 
AVO Model 7 

Mark 
Mark 4 ' £22. 5.0 £4. 8.0 1201 £1.12.9 

T.M.K. uIti £9.10.0 £1.18.0 12 of 14/4 
T.M.K. TP10 . 

.. £3.19.8 £1. 3.8 3 of £1.2.0 
T.M.K. Model 50. 

.. . £5.19.8 £1.15.6 3 of £1.11.4 
TAYLOR MODEL 127A .. £ 0.10.0 £2.l2.Ó 12 of 15/8 Full details of any of the above supplied free on request. 
The AVO Models 7 and 8 are both latest models from current pro- duction -not to be confused with Government Surplus. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purohaee ALL CARRIAGE FREE Cash Price Deposit Mthly/Pmts. COLLARD STUDIO, latest model, two track, Bradmatic Heads . £10.19.8 £2. 3.8 12 Of 16/4 Four tracks, Marriott Heads 217.17.0 £3.12.0 12 of 26/2 MARTIN TAPE AMPLIFIER KITS Tape Amplifiers 

For Collaro 8311 -V 2 -Track £11.11.0. 83114 V 4 -Track £12.19.0. Tape Pre -Amplifiers 
For Collaro 8319 -CP 2- Track £8.8.0. 8319 -CP 4 -Track £9.9.0. Drop through assembly for mounting 8319 Pre -Amp under Colharo Deck, £1.11.6. Carrying Cases with speaker. For Collaro Deck and 8311 Ampli- fier, £5.5.0. 
H.P. TERMS available on decks, amp. and cases. Ask for quota 
We stoc 

MULLARD plte TAPE sEanda separateomponentsts tar the Mullard Tape Pre -Amplifier. Fully detailed list available. 
"SYNCHROTApE" RECORDING TAPE Low priced British tape, all reels fitted with leaders. Standard Play: 600ft. (5') 13/6. 850ft. (51') 17/ -: 1,200ft. (7") 21/. Long Play: 900ft. (51 17/ -; 1.200ft. (Si') 20 / -; 1,800ft. (71 80/-. All Post Free. 
HI -FI LOUDSPEAKERS 

Axiom 201,V £10.17 4; 12in. Axiom 3Ó1i £15.4.6; 12in. Audiom 51 Bass, £9.2.8. 12in. Audiom 61 Bass, £14.7.8; Trebax Tweeter, £8.10.2; X05000 Crossover unit, 22.0.11. 
WHITELEY: 8E1016 10in., £7.7.0; HF1012 IOin., £412.0 
Tweeter, 28.13.0; 

rCX80n00 
£5.19.13: 

sover0 uni,. £1.13.3 CX15000 Crossover unit, £2.2.0. H.P. Terms available on all speakers. 
NEW MULLARD CONDENSERS 

Mullard Miniature Foil and Polyester condensers as used lis the 
Miniature eFoiTransistor vot working for Transistor sets. .OIlmfd. 71d.:.022mfd, 9d.; .047 mfd, 9d.: amid, lid. 
istnd a nl h hsleriiron. designed wtha accidental 

Capacitors. tt the soldering Tolerance 10 %. 125v. range:.01mfd, .022mfd .047mfd, all 9d. each. .1mfd, 
4Óa f f ÓiÓv. range: 

1/3; 
01mfd, Ofd..0047mfd, .01mfd, .022mfd, all 9d. each. .047mfd, 1/2: amid. 1/3; .22mfd. 1/8:.47mfd, 2/5. Postage extra. 

MAINS TRANSFORMERS 
GGILSON: W0741A, 75/ -, post 4 / -; W0839, 58/8, Post 2/9; W01328, 69/6, post 3/6; W01288, 89/8. post 3/6; W01566, 98/ -, post 4/6; W0k341, Choke, RFKO pP2631, 37/ -, post 2/9: P2630. 57/3. post 3/3; P2844. 80 / -, post 4/ -; P2930. 43/ -, post 3/ -; P2931, 59/8, post 3/3. 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We WATTS Charge C.O.D. orders as follows. 
Up to £5 minimum of 4/2. Over £5 
and under £10, 2/8. Over £10, no 
Charge. Postage extra on CASH 
order under £.5 except where stated. Postage extra on over- 
seas orders irrespective of 
price. 

RADIO 
(MAIL ORDER) LTD. 

54 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 47556 

Please note: Postal business only from this address 
Callers welcome by appointment 

* HIRE PURCHASE TERMS Available on any item. Repay- ments over 3, 6 or 12 months as below. Three months' Deposit 6/- in the L. Service charge 5%. minimum charge I0/ -. 31x months: Deposit 5/- in the £. Service charge 71 %. minimssm charge 15/ -. Twelve months: Deposit 4/- in the I. Service charge 10 %. minimum Charge 20/-. 

www.americanradiohistory.com

www.americanradiohistory.com


792 PRACTICAL WIRELESS December, 1964 

LINEAR 
For 

HIGH SENSITIVITY 
MAXIMUM RELIABILITY 

HIGHEST FIDELITY 

REASONABLE COST 

We regret to announce that after maintaining our prices for seven years (with 

the exception of one unit) we are reluctantly announcing a revised price list. 

L.50. 50 watt Amplifier approximately 14x10x8in. LT.45X. Tape Amplifier with equalisation adjust - 

Sensitivity 25 m.v. output for 3 and 15 ohm ment for 1+, 3; and 71in. per second. Suitable for 

Speakers. Retail price 22 guineas. Collaro Studio Tape Transcriptor. Complete 

CONCHORD. 30 watt Hi -Fi Amplifier with two with integral power pack. 
Retail price 121 guineas. 

separately controlled inputs. 
Retail price 17 guineas. LP.I. Tape Pre -Amplifier. As above but less power 

L.IO. 10 watt Hi -Fi Amplifier with separate pre -amp. pack facilities. 

Retail Price 16 guineas. L.45A. 4'5 watt Amplifier. 
L.I /10. 10 watt Hi -Fi Amplifier with integral pre- Retail price 6 guineas. 

amp. Retail price 131 guineas. 

DIATONIC. 10/14 watt Hi -Fi Amplifier with LG.34. 34 watt Amplifier. Shelf mounting type 

integral pre -amp. Retail price 121 guineas. for gram use. Retail price £5.10.0. 

L.5/5. Stereophonic Amplifier. Output 5 watts TREMOLO UNIT. For Guitar purposes to plug into 

each channel. Retail price 121 guineas. mains Amplifier. Retail price 4 guineas. 

Trade and Export Enquires invited- 

LINEAR PRODUCTS LTD. ELEARM CTRON WORKS Tel. Leeds 63 -0126 (3 lines) 

LEY, LEEDS. S.A.E. for catalogue. 

The COMMON -CORE Series 

ILLUSTRATED COURSES OF ELEMENTARY TECHNICAL TRAINING 

basic electronic circuits 
I PLAINM 

OF 
REHPR REPRESENTATIVE 

SERIES 
SELECTIONO 

ILLUSTRATE 
THE PRINCIPAL 

"FAMILIES" OF CIRCUITS MOST USED IN RADAR AND ELECTRONICS 

ENGINEERING. 

Section titles include: 

Part I 

Waveforms: Pulse response in RC, RL and RLC Circuits: The Delay Line; Amplitude -Shaping 

Circuits; Rectangular Pulse Generators; Pulse- Lengthening and Pulse- Shortening Circuits. 

Part 2 

Sawtooth 
Sawtooth Current Generators (RCRtand Miller-with-Step); Strobe Pulse Generators sl(Long- 

Tailed -Pair, Multiar, Phantastron and Phase -Shift). 

BOTH VALVE AND TRANSISTOR TYPES OF EVERY CIRCUIT FAMILY 

ARE ILLUSTRATED AND EXPLAINED IN CAREFULLY -PLANNED PAGES 

Also available in the Series 

These two manuals were 
developed by a special 

Electronics Training In- 

vestigation Team of 
R.E.M.E. working in con- 

junction with Tech. 

Training Command of 
the R.A.F. and Decca 

Radar Limited 

basic electricity : basic electronics 
basic synchros & servomechanisms 

DETAILED PROSPECTUS AND PRICES ON APPLICATION 

THE TECHNICAL PRESS LTD., 112 WESTBOURNE GROVE, LONDON, W.2 
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LETTERS 
TO THE 

EDITOR 
AMERICAN LITERATURE 

SIR,- Having read (with great pleasure) many technical publications from the U.S.A. I really cannot agree with your correspondent James Goodwin (October issue) that there is anything at all " difficult " in them. 
Surely all your readers are aware that what we call a valve they refer to as a tube; our anode is their plate and earth becomes ground on the other side of the Atlantic, together with antenna for aerial. 
Most of these changes seem to me to he self - explanatory -like their " A ". " B " and "C " voltages for the power supplies l.t., h.t. and g.b. 

(grid bias). 
The only real stumbling -block is in following the circuit diagrams as I personally much prefer the European idea of keeping the h.t. line "at the top of the page ". However, the Yanks' method of keeping the power supplies at the bottom has one advantage -it is much easier to " follow " the a.c. signal through the circuit. 
Talking of difficult circuit diagrams, how many readers have tried to unravel one in a French magazine -where the valves (or should I say tubes ?) are all printed horizontally, probably the result of too much vin rouge ? -D. BYRNE, G3KPO (Peterborough). 

SIR,-Whilst I cannot help but endorse 
Mr. James Goodwin's praise of your book reviews in the October issue of PRACTICAL 

WIRELESS I must disagree with his criticism of American technical literature. I have read several 
books from the U.S.A. on radio and electronics and have experienced little or no difficulty in following 
the text. Anyone with a modicum of intelligence 
end common sense should be able to " interpret " ill these terms in a few moments. Many are more descriptive than the corresponding term used in England -vacuum tube for valve, plate for anode. For those who do have any difficulty, some of the British editions of American books have forewords 
written especially for British readers. 

As for the circuit diagrams and symbols, whilst 
hese look vastly different, on closer inspection the )nly real difference turns out to be the absence 
of a reference point in the form of a line repre- enting chassis. Thus the whole diagram looks to 

" falling apart ". 
The real difficulty is in obtaining American 

.omponents in Britain at prices comparable with 
he British ones. Coils and transistors are the 
vorst in this respect. I have bad to abandon 

793 

Whilst we are always pleased to assist readers with their technical difficulties, we regret that we are unable to supply diagrams or provide instructions for modifying commercial or surplus equipment. We cannot supply alternative details for receivers described in these pages. WE CANNOT UNDERTAKE TO ANSWER QUERIES OVER THE TELE. PHONE. If a postal reply is required a stamped and addressed envelope must be enclosed with the coupon from page iii of the cover. 
The Editor does not necessarily agree with the opinions expressed by his correspondents. 

several interesting circuits because of the high cost or total unavailability of the suitable components. 
No, it is not the theory which causes the trouble but putting it into practice. -D. C. BROWN (Leeds, Yorkshire). 

COILS FOR THE SPECTREUPHON 

SIR, -With reference to the above article in the 
October, 1964, issue of PRACTICAL WIRELESS. 

I should like to make the following comments: I found difficulty in obtaining the Denen coils suggested for use in the Euphon section of the unit. Having 'access to a commercial inductance bridge I wound the coils myself, the following 
being the details: 90 turns wound in two layers 
each of 45 turns on a l +in. diameter former 
with 18s.w.g. enamelled copper wire give the required inductance. I constructed the Euphon 
section and the results were extremely satisfying. 
The unit adds more depth to a mono recording 
and gives the impression that one is in the same room as the recording artist. The balance control 
proved to be very critical to adjust and requires 
adjustment on each record. The latter disadvan- 
tage is offset, however, by the amazing performance 
of the unit. -D. AMYES (Hull, East Yorkshire). 

REGENERATIVE RECEIVERS 
SIR, -With reference to the "High Compression 

Front End " P.W., September, 19641 by 
C.. Leslie Thomson. This small regenerative 
receiver is a hot little thing, one curious fact 
about the SB Transistor series and the MATs being that although the latter are, on the whole, 
considerably better performers, they are interior 
to SBs in circuits like Mr. Thomson's. 

I have had lots of fun with regenerative 
receivers and I thought your author might like to hear of someone else who has also devoted quite 
some time (wasted, according to some!) to them. 

In the 1961 Electronic Experimenters' Handbook 
there is a similar circuit by Alvin Mason. The 
transformer used in my circuit was the Ardente 
1001. 

In the Gernsback Series "Transistor Projects 
there is an outstanding circuit by Edwin Bohr. 
This one uses an SB100, though others in the SB 
and MAT series were tried and all performed welL 
The advantage of this type . of set is that the 
transformer is eliminated, though it is true that the 
size of an extra mercury cell is almost as much. 
Discounting in each circuit the usual tuning 
arrangements, Bohr's circuit has three resistors and 
no capacitors, as against Mr. Thomson's live 
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resistors, three capacitors and an audio transformer 
(offset to some degree, it is agreed, by the absence 

of a second cell). 

This little note on regenerative receivers would 

be very incomplete if mention were not made of 

what I have, so far, found to be the most extra- 

ordinary circuit, particularly in respect of audio 
quality. This is Wotton's Amplified d.c. Tran -. 

sistor Receiver ", described in P.W., February, 
1961. Mr. Wotton's circuit is based on the 

original by Cleland in P.W., November, 1959, and 

merits the attention of all those interested in a 

really high quality receiver. I have built several 
versions and can honestly say that it is not over - 

difficult to build a sub -miniature set into a box 

smaller than the average matchbox. Naturally a 

mercury cell should be used. 

Incidentally, replacing the first semiconductor 
with a MAT100 will, of course, improve the sensi- 

tivity, but there seems to be little point in doing so 

unless one likes to lie in bed at night and attempt 
to pull in some distant medium wave stations. 

That this circuit is good has been testified by its 

inclusion in a well -known constructor's manual of 
transistor circuits. Apart from using different 

transistors the circuit, as far as I can see, is 

identical. The performance in so far as sensitivity 
and noise are concerned is better; but not because 
of circuit changes, rather component improve - 
ments. -H. A. L. WAGNER (Kuala Lumpur, 
Malaya). 

REQUESTS FOR INFORMATION ARE INSERTED IN 
THIS COLUMN ON THE UNDERSTANDING THAT 
READERS USING THE SERVICE UNDERTAKE TO 
REPLY TO ALL OFFERS RECEIVED AND TO RETURN 
,ALL DATA NOT REQUIRED. BECAUSE OF THE LARGE 
NUMBER OF REQUESTS RECEIVED, ILLEGIBLE WRIT- 
ING WILL AUTOMATICALLY DISQUALIFY LETTERS 

FROM PUBLICATION. FOR THE SAME REASON, WE 
CANNOT 

OF PRACT CAL WIRELESS." !ISSU S 
FOR PAST 

ISlr -1 would be grateful if any reader could sell or 
loan me ... 

WIRELESS December, 1964 

radio set No. 62 Mk. 2.-J. E. Pearce, 52 Cranford Lane, 

Heston, Middlesex. 
. the circuit of the Marconi 1íP112 transmitter/receiver, 

also the circuit of the 38 set. -W. BURKE, 6 Belgrave Terrace, 

Glasgow W.2. 
... the handbook and circuit for the R107 receiver 

and also any details of modifications. -R. WILD, 140 Nansen 

Road, Ward End, Birmingham 8. 

.. the circuit of the Dynaport No. 55 Radio. - 
G. WILSON, 62 Russell Road, Tottenham, Looddn, N.15. 

. circuit or any other information , on the 19 set 

Mark 3. -A. Sellwood, 151 Chestnut Drive South, Leigh. 

Lancashire. 
. details and circuit diagram of the Cossor Ex -Govt. 

Cathode Ray Indicator, Type 95, Ref. 10Q/16.-Flat 24, 4 

Dryburgh Gardens, Dundee. 
73, also Transmitter 

any information on Receiver Type 

Type 49. -E. S. WEBB, 6 Pond Hill, Halberton, Tiverton 

Devon. 

CORRESPONDENTS WANTED 

SIR,-1 am 17 years old and interested in all 

aspects of radio. I would be grateful if any 

reader about my own age or older would corre- 

spond with me. I am studying electronics at home 

and another home studier would be most suitable 

because we could help 
WALLACE (Ballyvaughan, ounty Clare, Eire 

ERARD 

any details of the connections of an "Antinodal" coil 

covering 12-80m and manufactured by R.T. Limited. -l. M. 

Cranke, The Nook, 85 Castle Road, Newport, I.O.W. 
the circuit diagram for the Marconi receiver CR150 

or CR150/2.-H. Humphries, The Old Vicarage, Gazeley, New- 

market, Suffolk. 
. the manual and/or circuit diagram of the R1116A 

receiver. -A. D. Couchman, 3 Manor Grove, Sittingbourne, 

Kent. 
practical audio circuits using two 838 valves in push - 

ipull. -L R. Reynolds, 11 Bridge Street, Stowmarket, Suffolk. 

... the circuit diagram and any other information on the 

portable medium and long wave receiver PCR8. -D. Fitton, 80 

Banastre Road, Southport, Lancashire. 
. the circuit and any other details of the receiver B.34.- 

A. J. Harris, 74 Bodmin Road, Whitleigh, Plymouth, Devon. 

.. the blueprints for anything between a 4 +4 and I0 +10 

stereo transistor preamp. If required I will return data by regis- 

tered mail and refund postage. -4235873 J/T Phillip, L., 114 

M.C.R.U., R.A.A.F. Butterworth, Penang, Malaysia. 
, information on the modifications of the R1155 

zeeeiver. -N. Hood, 1 Rectory Lane, Letchcombe Basset, 

'Mintage, Hertfordshire. 
, the Eddystone 640 Handbook. -J. Farman, 84 

lOsickburn Road, Padiham, Nr. Burnley, Lancashire. 
, any oscillator modification data for the R1392 v.h.f. 

receiver, or any other information. -V. Thomas, 8 Beaufort 

Crescent, Silverhill, St. Leonards -on -Sea, Sussex. 

.. the base connections and. or any other information 

regarding the cathode ray tube type CV960 -Philip Beet, 17 Firs 

Avenue, Alfreton, Derbyshire. 
, , . a service sheet or instruction book for Ex- government 

SIR, -I am interested in radio and electronics 

and would like to correspond with people who 

are interested in exchanging radio parts for Indian 

curios and novelties or anything of equal value 

from my country. The reason for this request is 

that not 
am 18 

available 
yearold.- 

CHAIANIIT SINGH (122 /Narmada, Indian Institute 
of Technology, Madras 3, India). 

SIR, -I am very keen on tape recording and 

would like to tapespond with anyone who 

shares my hobbies of C.W. and folk music, photo- 

graphy, sound effects and TV DX-ing. I have a 

two -track 31 i.p.s. Fidelity Argyll with maximum 

spool size of S }in. -IAN UDEN (7 Ash Road, 

Strood, Kent). 

RN EXPERIMENTER'S GALVANOMETER 
-continued from page 752 

straight wire was placed immediately in front of 

and in the middle of the lens. 

The Scale 

This was made from a strip of greaseprool 

paper with graduations on one side. The papel 

was held in position by a light balsa wood frame 

These, (b) and (c), could be moved around unti 
a sharp image of the lens was obtained on the 

scale after reflection from the mirror of the 

galvanometer. 
The suspensions are not ideal as they are rathe 

easily broken and sometimes do not quite retuni 

to zero after prolonged deflection, but they are 

quite satisfactory for many purposes. They are 

in fact, far better than the somewhat amateurisl 
method of construction might lead one to expec' 

The dimensions given are not intended to b 

exact but are a general guide to the construction 
The sensitivity is approximately 25mm /,eA 2 

a scale distance of one metre. 
The total resistance of the galvanometer 

about 1012, the period 6sec., external critics 

damping resistance 3011 
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INEW- BY RETURN POSTAL SERVICE' 
BY CONCORD - LEADERS IN RADIO KITS 

AMAZING CIGARETTE 

RADIO ! 

ONLY 

18/6 
Yes, a perfectly ordinary packet of cigarettesl -but watch your friends' astonishment on hearing it fetch in station after station, loud and clear! Still holds 10 Cigarettes -yet cleverly con- ceals highly sensitive, fully transistorised circuit (including tiny battery). Even a young boy can assemble it in under 2 hours. No soldering. No experience neeessarv. Only lii connections to make. Ideal for takin^, 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 

18/8 plus 1/6 post, etc. (C.O.D. 1/6 ex.). (Parts available separately). 

MAKE 5 DIFFERENT 
TRANSISTOR RADIOS 

FOR 

' e ° 35 
N(1 EXPERIENCE 

1 NECESSARY. No ' ---. Soldering. Only 8 con - 
1 nections for first radio to work. Just look, you get 
containing A.B.C. Plans, St. Tropez type Cabinet, Loudspeaker (alone 17/8), Ear- phone, 4 Semi- conductors, Coils, Conden- sers, Resistors, Tune 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. or Londonderry writes : - I received your components and I must say that lam very satisfied with them. I have it 

SE, 
C 

Originally 
88. SEND ONLY 38/- plus B/- poet etc 1 (C.O.D. 3/- ex.). 

NEW RADIO 
ANYONE 

CAN BUILD 
IN,2 -3 HOURS 

19/6 
BUILD THEM! 

OLDER 
solCHILDREN erer g only 

16 connections! then hear it [Each out bringing in station after station, loud and clear. Palm -of -hand size 41 x 21 x lain. 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 ! must state here and now, 1 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 
anufactus'ers to You, 

Direct Df 1B /6 Plus 1/6 post etc. (C.O.D. V6 ex.) 
PARTS AVAILABLE SEPA RATSLy 

READ WHAT SATISFIED CUSTOMERS 
R.C. of HARRINGAT writes L.S. of LONDON W.B writes D.R. of GLASGOW writes Received with thanks Skyroma . given it a good iry out ... it is a lovely little thing Very pleased. Working and I am very pleased with and as clear as a bell. well. 

B.M. of HARROGATE writes 
I would like to thank 

you ... It is a real bargain. 

the results. 
S.B. of SOMERSET writes ... delighted with this radio 

. glad if you could and 
we more. 

T.F. of STEVENAGE writes 
1 would just like to say how 
pleased my we is with this 
radio. 

SAY 
1 -W. of BRIGHTON wrier 

. 1 have recommended your 
radio to many of my friends. 

W.R. of MIDDLESEX whin 
Thank you for few for 
little radio. it M sd 
treasure to ms, 

MINIATURE 

SPY CAMERA 

ONLY 19/6 NO MORE 
TO PAY 

World shattering Purchase by our FOREIGN 
AGENTS makes this esclusive scoop yours for 
ONLY 18/6. 'l'hia exciting little 2 speed camera is not a toy but a precision -made photographic instrument in chromed steel and leather with 
minute milli- Magnifying Lens -each 14mm. film takes 10 pictures -size 11 s 11 s -Liu. -Only 11/6. P. A P. 1/6 ex. ().O.D. 2/6). 
FREE Leather Carry-case. Six Rolle of Film. 

sold this newly designe I 

MINUETTE" 4 -STAGE , 

ansi =tor set in very r 
rung ready drilled 
LTRA MODERN 

ASE, size only 6 x Si x 
n. Uses three transit,- 
re and diode and ELF-CONTAINED 
Ili DSPEAKER. Very sensitive, ideal for office, droom, holidays, el,. Months and months of teniagg off a 1/2 battery. Can be built FOR 30 /- including Proper Case, uuni.,ture speaker, 

- or two hours using our simple Simple as A.B.C. Pictorial Step- by -"tep Plans. t. " "`%^'- A.R., . plan. 25/- If' k P. 2/6 phis yosl amt Pa. -ku,_ I. 0. I'., n..,iLl -. P:r., t. ,, , in.,i. Cann extra. Par to can br bought scl arately RI GRET 9cc O n I +VM'p 
I n nil DENS CINDER 10) -. ORDERS FROM ABROAD 

TRANSISTOR 
POCKET RADIOS 

BULK PURCHASE 
ENABLES US TO 
MAKE THIS FAN- 
TASTIC OFFER 
-AND WITH 
MONEY BACK 
GUARANTEE I 1 I 

The "BAN REMO" 
.. eo tuned that it 

brings the voices of 
sitar entertainers 
and vocaliate dra- 
matically to Ste- 
in your home, office 
etc. Only 91 x 21 
s 11in. Fits easily 
into your ocke or handbag. Works for months off 1/2 battery. should last a lifetime, anyone can assemble it in an hour or two With our easy plan. Miniature speaker, carrying case- everything only EB /6. 1/6 P. & P. C.O.D. 1/6 extra. (Parts can be bought separately.) Limited period-so rush your order before It's too late. DEMONSTRATIONS DAILY. 

ONLY 28/6 
No More to Pay 

Fabulous ST. TROPEZ MK. 6 
The Sensational Pocket Radio 

ii lV.ï This fantastic offer will amaze Jos -the beautifully compact ST. 
TROPEZ, measuring 41 s 3 x lain. 
receives perfectly in bedroom, 
office or garden -over all medium 
wares including Luxembourg. Un- 
der Id. per hour running cost. 
.ANYONE can assemble it in one 

CONCORD ELECTRONICS 

THE MINUTE 
TRANSISTOR 
RADIO 

MIAMI 
ONLY 17/6 

Unbelievably emall- ootrageonaly cheap. You will be amazed at the fine quality of tone and plume of this great little radio. Only a huziast e 81 s Et z 11in., the MIAMI will bring you groat entertainment for months on an 8d. battery. Simple assembly plan with each set. ONLY 17/6. YES 17/6. Plus 1/8 P. Is P. (C.O.D. 2/8 extra). Satisfaction guaranteed. Demonetratlons riven daily. Parts available separately if regttred. 

AMAZING NEW DIYETIOI 

AUTOMATIC 
CAR LIGHTER 

ONLY 10 
We have been lucky eaoagh to purchase 1,500 only of these fully automatic Car cigarette 

because of a frustrated export shipment eOriginally made to cell at about 451.1 Robust and in- geniously designed fn heavy chromium. Holds packet of cigarettes any make and eize) you reach out with one hand, press a button and a lighted cigarette Is in your band! Can be fitted by anyone in 2.3 minutes. F'or 6 or 12 volts, full connecting details -only one wire to conaectl Each ma in own coloured box, brand new and untouched. Only 10 /., add 1/6 P. St P. 

WELCOME BUT SORRY NO C.O.D. 

LTD. (Dept. P.W.14) 9 Western Road, Hove, Sussex 
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Amplifier 
Be first to own the 
only amplifier of its kind 
in the world! 

NEVER ANYTHING LIKE IT BEFORE - AND 

ITS PERFORMANCE IS FANTASTIC 
FACTS YOU SHOULD KNOW 

ABOUT THE X -10 

Number of transistors-11 
Overall size -6 x 3 x 

Input Sensitivity -ImV into 
IKíl 
Suitable for all types of 
pick -ups, microphones, etc. 

Total harmonic distortion 
-Less than 0.1% 

Output power -10 watts 

Output efficiency -about 
95% compared with about 
60% for conventional Class B 

outputs 
Frequency response - 
5- 20,000 c/s - 0.5dB 

Speaker impedance -I5 a 
Damping factor- Greater 
than 100 

Quiescent consumption - - 
75mA 
Supply voltage -12 volts 

FULLY GUARANTEED 

The SIIVCLAIR -X10 combined 10 watt amplifier and pre- 

amplifier (Pats. applied for) is so advanced in design that it 

outdates every type of amplifier ever made available to con- 

structors, hi-fi enthusiasts, experimenters and industrial users. 

The unique eleven transistor 
circuit specially developed for 
this amplifier solves once and 

for all problems inherent in 

conventional transistor amplifier 
design so that users of the 
Sinclair X -10 system enjoy 
far better reproduction, true 
10 watt output for less current 
consumption (the amplifier will 
run for about 3 months from 
two 4/- Ever Ready 996 bat- 

teries) and great savings in 

space AND COST. Furthermore, 
the Sinclair X -10 is so designed 
that with the aid of the manual 
included with each amplifier 
(built or in parts) the purchaser 
can select the tone control 
and input matching system 
appropriate to his require- 
ments to make a hi -fi assembly 
for very little outlay. This is truly 
the amplifier of tomorrow -and 
it can be yours today! 

H E w design 
principles 
performance 

SINCLAIR X-10 
COMBINED 10 WATT AMPLIFIER AND PRE -AMP 
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Breakthrough 
SINCLAIR 

ELEVEN 
TRANSISTORS 10 WATT 

1 

OUTPUT 

BUILT -IN 
PRE- 
AMPLIFIER AMPLIFIER 

Itill 
INPUT 

SENSITIVITY 

UNIQUE 
4 TRANSISTOR 
OUTPUT STAGE 

WILL RUN 
FROM TWO 
4/- BATTERIES 

Another Sinclair 
special feature - 
these 4 transis- 

tors do not get hot even at 
full output because the cir- 
cuit converts almost 100 °i, 
of the power from battery 

or mains unit into audio power for the loudspeaker. 

Price, inclusive of 
all cor and £519 6 

In- 
struction Manual 
for building X -10 

READY BUILT 
AND TESTED 
including Instruc- 
tions Manual 

Mains Power 
Supply Unit 
(A.C. 200,240V) 

£6 -19 -6 

£2 -14 -0 

FOR 12 VOLT 
OPERATION 

NEAT SINK 

Since its introduction the 
Sinclair X -10 has already 
been purchased by aver 50 
organisations including: - 
Plessey (U.K.) Ltd. 
Rolls Royce 
Tube Investments 
Philips Records 
The Universities of Ox- 

ford, Cambridge, Lon- 
don, Glasgow 

The National Coal Bawd 
G.P.O. EngineeringDept. 
Ministry of Defend 
Road Research Lab. 
Inst. of Cancer Rester& 
Building Research Sta. 
Eastern Electricity Eoatd 

PWM is the answer! 
The principle of PULSE WIDTH 
MODULATION used in the X -10 
is briefly as follows: A square 
wave of constant voltage ampli- 
tude and with a frequency of 
50Kc /s is applied to the terminals 
of the load. As the load has a high 
impedance at this frequency 
negligible current flows through 
the voice coil of the speaker. 
In the absence of any input signal 
the mark space ratio of the square 
wave is unity -that is, the current 
flows for an equal period in each 
direction. When an input signal is 
applied the mark -space ratio 
changes with the result that there 
is a net current flowing through 
the voice coil which deflects the 
cone. When the input s ̂ gnat is at 

THE SINCLAIR X -I0 MANUAL 

any frequency up to 20Ke /s the 
net current is an exact replica of 
the input signal and is indepen- 
dent of the transfer character- 
istics of the output transistors. 
Thus the distortion figures can be incredibly low. 
The vital advantage of using 
P.W.M. is that the output tran- 
sistors act as switches and there- 
fore dissipate negligible power. 
Because of this we have been able 
to use SMc /s transistors in the 
output stage of the X -10. These 
transistors are small and require 
no heat sinks. 

Supplied with every Sinclair X -10 (purchased built or in parts) 
the X -10 Manual explains how the amplifier functions and how to 
add the correct tone and volume control system to suit your requirements exactly. A variety of systems is shown, none of which will add more than a few shillings to the original cost of your 
Sinclair X -10 amplifier, and because it is so simple to modify this 
part of the assembly, further matching is very easy should you 
change your type of pick -up or other input 

SINCLAIR RADIONICS LTD, COMBERTON, CAMBRIDGE TJZ,',1,7gon,82 
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¡lave YOU built 

THE WORLD'S SMALLEST RADIO 
HAS FANTASTIC POWER 

AND PLAYS ANYWHERE 

SIZE 

SINCLAIR 2 X 2, 

TR750 POWER AMPLIFIER 
Designed to be used with the 

Micro -6 or Slimline. Will make a 

car -radio, record player, etc. 
THE TRISO (for building yourself or available 
ready built) measures only 2 x r and includes 
volume control with switch. It will provide 
powerful loudspeaker reproduction from the 
Micro -6 or Slimline for use as a car radio or 
domestic or portable loudspeaker set. The 

TR750 also has many other applications such as 

record reproducer, intercom or baby alarm. 
An output of 750 milliwatu for feeding into a 

standard 25 -3051 loudspeaker requires only a 

10mV input into 2kO. Frequency response 
30-20,000 c/s f IdB. Power required -9 to 
12 volts. 

with Ready ten ¡Wstet ¡ans sted 
built 

wiath 
d 45 - 

instructions 

MI / 
Came 0e ns 

SUlpSia,MgoN1CS 

THE SINCLAIR 
remarkable receiver of kind 

continues unchallenged 
made avail e to the public 

anywhere in the world and thousands have already been built 
It has special 6 -stage circuitry and is at the same time the smallest 

set on earth. Everything except the lightweight earpiece is containe< 

in the smart minute white, gold and black case which is appreciabll 
smaller than a matchbox. With vernier -type tuning control 
bandspread over the higher frequency end of the medium wavebant 

and powerful A.G.C. to ensure fade free reception of the mos 

distant stations, the Micro -6 provides remarkable standards o 

performance. Quality of reproduction is outstandingly good ant 

again and again the set is reported to give excellent results when 

other sets cannot be used at all. The Micro -6 cannot be too highl. 

recommended. both as an intriguing design to build and a mos 

practical radio to use. 

e SIZE -14/5in. x 13/1ein. x 1 /2in. 

® WEIGHT -UNDER lox. INCLUDING BATTERIES 

TUNING -OVER MEDIUM WAVEBAND WITH BANDSPREM 

FOR EASY RECEPTION OF LUXEMBOURG 

SINCLAIR MICRO -6 
BUILD IT IN AN EVENING 
Although designed to standards of 

compactness never before thought 
possible building is simple and 

straightforward. All parts including 
MAT transistors, diodes, printed 
circuit board, lightweight earpiece 
case and dial, and 8 page 
instructions manual come to 

'TRANS/167A' black nylon strap for wearing 
the Micro -6 like o wrist watch 

59'6 
7/6 

MERCURY MALLORY CELL 1/41 Pack of 610,6 

LTD., COMBERTON, CAMBRIDGE Telephone: COMBERTON 682 
Typs ZM31 2 (2 r eq wired) each 
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yours yeti 
THE MICRO -6 USES THE 

SMALLEST 

COMPONENTS 

EVER 

MADE 

AVAILABLE 

TO HOME 

CONSTRUCTORS 
CHASSIS 

VIEW 
ACTUAL SIZE 

The Micro -6 uses only 3 special Micro -Alloy Transistors in a completely new six stage circuit as follows: -Two stages of R.F. amplification are followed by an efficient double -diode detector which drives a high -gain 3 -stage A.F. amplifier. Powerful A.G.C. applied to the first R.F. stage ensures lade -free reception from distant stations. Everything including ferrite rod aerial and batteries is contained within the elegant tiny case. The set is switched on by inserting the plug of the earpiece. 

SIX STAGE CIRCUITRY AND POWER 

A.G.C. 

1st R.F. 
Amp. 

2nd R.F. 
Amp. Detector 

1st A.F. 
Amp. 

2nd A.F. 
Amp. 

3rd A.F. 
Amp. 

SINCLAIR MICRO- INJECTOR 

An invaluable aid 
in fault tracing 
Generates and injects a 
signal Into any part of 
equipment at any fre- 
quency from 1 kc /e. 
to 90 me /s to locate 
faults rapidly. 
1.81n. s 1.91n. z O.6in. 
excluding probe. With 
fall Instruction,. 
Parta and ins -n7 6Ready32 Ls 
treetjoas come to L t / guilt 32 /6 

SINCLAIR SLIMLINE 
The extra -easy to build 
pocket receiver 
d ai rot a ones. 

11 as cif contained 
aerial, takes standard 
PP5 batte, y. Measures 
only 2 , , , O 
sl,ln.Tunee over medium 
waveband. Great pone, 
and quality. All part: 
including royal blue and 
gold case, earpiece and 
instructions come to 

49/6 

799 

'Mr Frank E. Holmes is a watch and clockmaker of Dxton Birkenhead for whom precise time is vital. 
Me user his Micro -6 so check his standard clock s.gainst the Greenwich Time Signal -and no doubt 
Platens to the other programmes too. 

HER MASTER'S CÍH3JCE. Jane, the well -loved deg of the Beckingham `amily in Whitchurch,Hants. 
genuinely enjoys a session with the Micro-6 although we are not told what her favourite programme is. Mr W. W. Beckingham who sent the photo states that Jane is a Micro -6 enthusiast (as are the rest of the family). 

UNIQUE SINCLAIR GUARANTEE 
If you are not completely satisfied with your pu-chose (we are confident that you will be delighted) your full purchase price will be refunded instantly and without locution. Full service facilities always available to Sinclair customers. * SINCLAIR X -I0-SEE PRECEDING PAGES 

From Mr Blair, of Stoke-on -Trent comes this photo which needs no explaining such is the contrast between the old and the cow in radio listening. 

10 

TO SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE 
Phone. COMBEfiTOAtI 682 

Please send items detailed below £ 

TOTAL £ 
Po, piA4A r enrlprr ro.MlArprrlmm.0 -.:ir 

s. d. 
NAME 

ADDRESS 

BLOCK LETTERS 

ti 
1 

I 

I 
I 

www.americanradiohistory.com

www.americanradiohistory.com


000 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS December, 1964 

RECEIVERS & COMPONENTS 
(continued) RECEIVERS & COMPONENTS 

COMPONENTS at give -away prices! 
Transistors: Valves: Coaxial Cable: 
Electrolytics: Vol Controls: Pre -sets: 
Speakers: Test Meters: Recording 
Tapes: Wiring Cable: Microphones: 
Pick -up Cartridges; Soldering Irons: 
Plugs, Sockets. Panels etc. Send a 
3d. stamp for full price lists. 

P.WM) OBMC /DIA, London 
ducts, 

W.C. 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
in the UK. Line Output Transfor- 
mers. Frame Output Transformers. 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makes. Same day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
Por quotes. Day and Night Telephone 
OIPsy Hill 6166. 126 Hamilton Road, 
West Norwood, 8.E.27. 

TAPE RECORDING CONTROL PANELS 
Mew. oomprieing of the following vary high 

Momponente: 
V.U. Meter 100 micro nape P.M.D. with 

built-in panel U.S.H.T. 
1- Double Wire Wound Potentiometer. 
1- .Mingle Wire Wound Potentiometer 1600 

ohms. 
1 -de, -way Pafngton Socket and Plug. 
1 -12 -way Paington Socket only. 
1 -Tape Speed Meter Head only. 
e-- Double Pole Key Switches. 
1- 10- position 2 -gang Rotary Mitts 
S-Pueh Button Switches 
1 -Panel Lights 

The following win wound retdetaneea all 
+ or - 0%. 

1-000 ohms 7 -15 ohms 6-22 ohms 
11-68 ohms 1-62 ohms 5-68 ohm. 

Thie mast have coost 060 to ma. 
YIIR PRICE 

ONLY F 5 packing 10. 
C. W. WHEELHOUSE 

ass SILL ROM 
óO 

Middx. áÚ $$001 

TRANSISTORS! Give away price. 
NKT124 /5 Power Type, 6 for 10 / -. 
29017 4W. up to 60Mc /s, 6/- each. 

Close 
free. rayton Bassett. Stalfs.7 

Peel 

RESISTORS! You can't resist this! 
3W, 1W, 2W Polythene wrapped on 
cards of 10. Mixed values and watt- 
ages £2 /10 /- per 1,000. G. F. MIL - 
WARD. 17 Peal Close, Drayton 
Bassett, Otani. 

RATES: 7/3 per line or part 
thereof average live word. tu line, 
nrinimuni 2 linen. Box NO. II- extra. 
Advertisements must be prepaid and 
addressed "l dt ) raet!eal 11 Weirs Manager, 
Tower House, tue St., 

London 
W.t.2. 

RECEIVERS & COMPONENTS 
(continued) 

AERIAL MATOIING TUNING UNITS 

LILTS= A ERICAN RELEASE BULK PERCHASE 

OP 3,000 

These well made toning mite made for the American 
19 T.X.-R.X. are housed in a metal cane. size 
4 x 4 2 l0in., using large precision calibrated scale, 
arc an essential piece of equipment for the serious 
T.Y. or RAT. operator. This unit will match an 
*intoned 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 TEE) RANDWNEW only 

other. 
SO-. OpoetR 7)0. 

lyetructionu supplied. 

PEE OR INVICTA LOUDSPEAKER UNITS 

Eocloeed in a brown wooden cabinet and carrying 
handle sise, using a silver speaker mesh. Complete 
with 40ft. of lead and Jack ping. A loin. heavy duty 
3 ohm speaker is seed, being very useful for Groups. 
Halle, P.A. work, etc. (made for any entertainment 
use). BRAND NEW and BOXED Only 22.15.0 
Dart. 6 /', fraction of cost. 

88 T.L -R.L POWER UNIT 

32V Input to 90V, 7.5V. 1.4V stabilised output. 
Alec contains L.P. amplifier. These BRAND 
NNW wNk 4 5.7.0. valves, only 60/-. P.P. G 

J. Y. SUPPLY (Dept. D) 

L48 MEADOW LANE, LEEDS II 

R & R RADIO & T V SERVICE 
Dept. P.W. 

MARKET STREET, BACUP, LAM. 
Telephone 465 

SALVAGE VALVES Tested before dispatch 

0F13 4(6 10P14 5/- 51,82 3/6 20P4 018 

OLIO 4/8 20P5 816 U80I 7/6 30P16 5/- 
Peso 1/6 30P4 71. 1011 116 PCC84 4/- 
ECLS2 3/- 6116 6/- 2Ol "2 5(8 PCL83 5/- 
Pcvie 3)6 EB91 1/- 301'1.1 5/- PYOI 1/0 
31115 5/- E105 5/- PY22 e/- U301 6/- 
P1.38 8/- 6/30L2 4/- 6114GT 5/- 1OP13 5/6 
PC180 4/- 20P3 6/- 

ECCO1 3/e 20Pli 51- 
2/001 21- 

PLOL 5/. 4/- 
P'LSO 5/- PL36 0/- EY86 4/- PY83 5/- 
133.29 5/- PCL82 5/- 

Speakers, Ex -TV. Sim round. 0 x din- 318; 8in. 

round, 6 / -; Post 2/- 
Line Output Tran.lormen available. State set 
model No. 
Turret Toners, 3/ -, Poet 2/-. 
Scan Coils, etc. Quote set model No. with all en- 
quiries and B.A.E. for prompt reply. All good. 
subject to satisfaction or money refunded. 

TRANSISTORS now half price. 
unmarked but tested packets of 16: 

unmarked, 1 ntested packets of 40; 
duds suitable as diodes packets of 
80. All packets 10/- each, postage 
1 / -. Four packets post free C.W.O. 
K. R. WHISTON (Dept. PWT), New 
Mills, Stockport. 

4 VALVE 4 WATT AMPLIFIER 
"C" Core trans- 
formers A.C. 
Mains 110/230 volts 
600 ohms of high 
impedance Input 
Output 600 ohms. 
Controls: On /Off 
switch. Gain control. Indicator light. 
Valve inspection panel. 19 x 7 x 7ìn. Brand 
New in makers cartons. £4.5.0. Carr. 12/6. 
CONVECTOR. Run your mains shaver, 
radio. record player, etc. from car battery. 
New type vibrator converts 12v. D.C. to 240v. 
D.C. at 100mA Low Drain. Brand new 
complete with spare fuses. battery clips. 
etc. 25/ -. Carr. 7/6. 
TELESCOPIC AERIAL, MASTS. Tubular 
steel copperlsed, spray finish, ring cam 
locking on each section provides for full 
or any height required. Suitable all fixings 
and base locations. Bottom section llIn. 
diameter. 
20ft. (4 section) Closed 5ft. 91n. Weight 161ós. 
55/ -. Carr. 5/ -. 
39í't. (6 section) Closed Oft. 61n. Weight 201ós. 
75/ -. Carr. 51 -. 
Further height by adding 3 -4ft. Whipsectlons 
13/6. Carr. 1 /6. Special price for quantities. 
C'REEU TELEPRINTERS. 7B Used 
condition. £12.10.0. Carr. 30/-. 
TRANSMITTER. 1.75 -16 Mc /s 3 waveband 
tuneable, grid modulation using 813. Used 
complete with all valves. circuit £7.10.0. 
Carriage 10 / -. 
]MOVING COIL HEADPHONES. BRAND 
NEW. Chamois padded. complete with jack 
plug 15/6. Post 2/, 
ROTARY TRANSFORMERS. 12V D.C. 
input. 300V D.C.. 120mA output. note size 
only 41 x 2in. 15 / , Post 2 /6. 
R.C.A. AR88I) RECEIVERS. Brand New. 
£75. Carriage 30/ -. 
POWER UNIT. Type ZE12. Designed for 
Canadian No. 52 receiver. 52 /6. Carr. 5 / -. 
All No. 19 set parts available. 
1144 Mk. III. Dipole and rod aerials 30 /- 
per set, P. & P. 5/ -. Microphone with con- 
necting plug 15/6. P. & P. 2) -. Battery 
input and phone plugs, Si- each. P. & P. 1/6. 

Many other bargains. S.A.E. all enquiries. 

A. J. THOMPSON 
"RILING LODGE" 

CODii(O 
ICÓTIS 

NEW VALVE TESTERS £12. 
Molineux, Lowfield Heath. Sussex. 

CLEARANCE 
New valves -10D2, 1OLD11, 6F13, 61'15, 6F1, 
6F12, 6L19, 6L18, 6L1)20, SP41, SP61, T41, 
TH41, U281, U282, UU6. 6F33, 25Z5. 2526, 
43, 57, 59, 79. all 2/6 each, 6P25 (OVO) 5)- Y.& P. 
lid.. 0C9, U404, UU9 at 7/6 each. 
Used Valves -EF80, 10F1. 6F1 1/6 each. 
ECL80, PY80, 61.25, 20P1, etc. 3/- each, PZ30 
5/- each P. & P. lid. 

Many old Radio Valves available at 5/- each. 
Laminated copper 6 x 410., 2/-; Transistor 
3 ohm output transformers 216. Tuning 
Condensers 115 + 250pF with trimmers. 71- 

on /off, med.. long wave miniature press 
switch 416. similar piano key switch 3/8, 
pax 
soldered cals w3/6, di& 

diodes, 
P. 6dsistors 

etc. (not 

mHuge condensers, resistors, Lrim- 
r. parcel 

w)) 10 /-. 

Sound Vision, 137 Moulsham Street and 
18 Market Road, Chelmsford 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley. Ashford, Kent. 

"HEATHKITS" can now be seen in 
London and purchased on easy 
terms. Free brochure. DIRECT TV 
REPLAOEMENTS LTD., Dept. PW7 /9, 
126 Hamilton Road, West Norwood, 
S.E.27. GIPSy Hill 6166. 

TUBES- FAMOUS MAKES! 
MW43/69, AW43/80, MW36/24, AW43/86 
etc Fully screened, aluminised, ISO °o new 
(except glass). 

Oe Year's Guarantee Card, 
STOP PRESS!- BYI00 /PY800 571- doz. 

U.26 (equivalent) 816 each! 
P. BEARMAN,43 Leicester Road 
New Barnet, Herb. Tel.: BAR 03, 

SILICON TRANSISTORS p -n -p, max 
ratings 20V, 50mA. 33mW. 2uA leak 
age. Minimum beta of 10 at 5mA 
1/6 each. Detector diodes fid. "B! 
return" service. LONGLAND'S 34'' 

Hounslow Road, Hanworth, Middx. 

t.l l.lr. Ite,eiter. l'IIN Itl:lsl. nn) to I 

Mc/s. 13 valves. B.F.U., A.G.C.. R.G. and L.) 
gains. Tuning Meter. in good conditio 
complete with instructions to convert t 
tuneable or can be used crystal controlle 
as is. £3.10.0. carriage 15/ -. 
Matching Power Supply for 230 volts A.l 
02.5.0. Carriage 101 -. 
Aerial Tuning Units. Made for Collar 
TCS12. 1 to 12 Mc /s. Good condition. 121 
Post paid. 
Field Strength Meters, 100 to 150 Mc/ 
Telescopic chrome aerial. 2in. round 0 - 

MA. Meter. 1S5 valve needs 90 and 1.5 vo 
batteries or can easily be replaced by 
crystal diode. 35/ -. Post paid. 
Test Meter's for S(10222. Boxed 0 - 1 M 

2in. round meter. 12 /6. Post paid. Above tv 
items are in new condition. 
14(111.521.1 (:round Power Units. 230 vol 
A.C., dry and clean. 50 /- as they Come. 
Morse Key with lead and jack 4/8. Post 1 

Headphones low impedance with lead al 
lack, new 6)8. Post 1/6. 
(Carriage charges apply to England in 
Wales only). 
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FOR SALE 
SUPER BREAKDOWN UNIT 
Remote Control Unit Type F. New in sealed cartons, containing P.O. Relay 2.000 ohms Resistance, 100 volt Plessey Hand Generator, Telephone Ringing Bell A.C. 
8 amp Morse Key on base, 2 D.P. D.T. Key Switches, Double Phone Jack, moulded 
5 position 6 pole Yaxley Switch, induction 
Coil tapped 1 -17 -33 ohms, 7 Brass Screw Terminals on panels, plus Resistors, Con- densers, Pointer Knobs. All in a handy metal box with hinged lid and side fasteners. Also web carry strap. Size 10 }in. x IOin. x 7in., 251- post free. Or items may be purchased separately. Relay 51- Hand Generator 71`, Bell 51- Morse Key 416, Key Switches SI- pair, Double Phone Jack 
216, Yaxley Switch 21 -, Ind. Coil 21 -, Termi- 
nals 7 for 21-, all post free. 

Also available Key Switches. 4 pole 
2 throw 316 each or 3 position D.P. 
plus D.P. centre off 51- or rotary switch 
6 pole 3 way 31 

Bank of 4 Pye Sockets with plugs and leads 
51- set. Ever Ready Batteries, 90 volts plus 4} volts 44 each. 
Plessey 2-4-12-25 way plugs and sockets 
all SI- pair. 
Jones Plugs and Sockets 412 -18 -24-32 way all 51- pair. 

Special Lightweight 7in. x 4in., 3 ohm P M Speaker 6f -. 
Metal Frames, suitable for stock, lob Cards, Bins, Crates, 2 }in. x Sin. 12/6 per 100 - L4 per 1,000. 

i 

Min. RACK FITTING CABINET. 
34' high by 21' dean with telescopic drawer slides. Louvred sides, back and top. Brand new Swedish make. 24. only, plus B.R.S. delivery. 

i 
BCE Tube with Screen and Base with ECR 35 data, 25/ -. 

6UP7 'rube with Screen and Base, with data, 30 / -. 

Sift. Steel Telescopic Mast, 50 /-, 

COLLARO 
AUTO CHANGE 

3 speed Gramophone Decks 
Tested and guaranteed 

Post free 50f- each 
Brown or Cream 

Copper Laminate Board single or double sided, 5/- per square foot panels, either 
tWDe 31t. by 4ft., 33/ -. 

Pigli Stab Resistors, 5%, 8d.; 2 %, Od.; 1% 1/-. Every six packed in 7- compartment linen finish component box. Unmarked. 

U.K. ONLY 

E. R. NICHOLLS 
Mall Order and Retail Shop 

40 LOWFIELD ROAD 
OH SHAW HEATH. STOCKPORT, 

CHESHIRE. 

CONDENSER BARGAIN! Miniature paper condensers, }in. x iiti. Ideal for transistor sets. .0001, .001, .002. .005, .52. 04r,í. Your choice 7/6 per 100 or £3 per 000. G. F. MILWARD, 
17 Peel Close, Drayton Bassett, Staffs. 

HAMMER FINISH PAINT. The modern finish for electronics. Can be brushed or sprayed. Blue or silver. 
2 }oz tins 3/6, } pint 7/8, 1 pint 16/ -. Post 6d. on any order. Trade supplied. FINNIOAN SPECIALITY PAINTS (pw), Mickley Square, 8tocksfield, Northumberland, 

MORSE 
AA 

The famous RHYTHM RECORD D COURSE cuts the practice time down to an absolute minimum! 
One student, aged 20, took only 13 DAYS and another, aged 71, took only 6 WEEKS to obtain a G.P.O. 

Morse eeasily 
t 
and naturally, t plea e endiose two 3d. stamps for full explanatory booklet. 

To G3CHS, THE MORSE CENTRE, 46 GREEN LANE, PURLEY, SURREY. 

6 -TON FACTORY CLEARANCE, Radio, TV Electrical Components, in mixed parcels, Example; 281b. mixed parcel £1, pp 7/6d. Speakers, grilles, 
valves, bases, 1.1.s. covers condensers 
etc. Hundred other items. S.A.E. List 
and Postal Orders to P, NEWTON. 
16 Shalcross Crescent Hatfield, Herts. 

ALBATROSS 
ENGINEERING CO. 

INSTRUMENT DIVISION 

78/80 High Street, Gosberton, 

Spalding, Lincs. 

Tel. Gosberton 458 

Transistorised A.C. Millisoltmeter * 4 Ranges. 10 m/v -100 volts. * Input Impedance 3 Megohms. * Response 10 c /s-50 Kc /s. * PRICE 26.8.10, Lesa Case. Transistorised Generator * Frequency 1 Kc /s. * Output 200 millivppits variable at 5K Ohms * PRICE 21.10.8, Less Case. Transistorised Model Control Receiver * Frequency 27Mc /s (variable). * 2 transistors, * Supply 6 volts. * Size 28 x Olin. * PRICE 21.10.1 Transistor Teat Set 
Measures by Meter * Gain. * Leakage. Current. * Input resistance. * Short Circuit. * PRICE 25.19.6 Less Case. Transistorised Mixer Unit * 4 Sepparate channels, * 4 Independent controle. * 1 Master control. * 10 dB Gain. * 9 v. Supply. * PRICE 25.19.8 in Case, 

801 

FOR SALE 
(continued) 

240r411ELECTRIC POWER 
i1from 12 RII CAR BATTERY 

no AMIRICAN DYNAMOTOR UNIT le _' - ,-s' 1eout12' YYIYY1202,7f0.n :Selo 220NIA W .7g,` 
- Perlen for TELEVISION, r, aale TOOLS i,1 Iii 

5' ¡5:. .' uolrlrl. a, IL III(Ilical 10Ylfa[Xi. {Ira 

Surd stamped melees lor I. dt Uinta lel WOO 

wonderful resift RIM Oalt{8. OF mists Y -'l W'Sn[Niltl[PRODUCTS. CIF VE11Yt, fine. 

ANYWHERE 

TESTED TRANSISTORS 

All new, few equivalent. 
0A202 

If- each, Red or White Spots. 

2- each, XA101, XAI02, XBI03, 
0A90, 0C430, XA 112, XA III I. 
3f- each, 0C44, 0C45, 0070, 
0071, 0081, OCBID, 0C200, 
GET16. 

4f- each, AFI14, AFI15, AFII7, 
OC170, OC171, SX658, X0.16 II. 
5f- each, 0072, OC139, 0C140, 
0C204, ORP60, BYI00, GETS. 

101- each, 0C35, 0C26, 0C28, 
GET57, 25013. All new, few 
equivalent. 

ZENER DIODES 4.7 v. to 33 
volt '. watt, 3/6 each. 1.5 watt, 
5f- each, 7 watt, 6f- each. 

Send 3d. stamp for .Full 
Price List, and Free Equ!va- 
lent Chart. 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

ELECTRIC 
SOLDERING -IRON 

FANTASTIC 

BARGAIN OFFER 
Lightweight Pistol Grip handle 
40 watt. 240 /250v. A.C. Solid copper bit. Detachable handle forms cover for iron when not In 
use, With 48ft. Safety 3-core flex, Indispensable for 
every home handy- ONLY 
man. A boon to model 
for every wireless en- 9/6 makers and a necessity 
thuelast. Offered to P. & r_ 
You at this new amaz- ing price. 

C. H. SERVICE (Dept. P.W.3)e 
Lusted Hall Lane, Tatefeld, Meat. 

(continued overleaf), 
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WANTED MISCELLANEOUS SERVICE SHEETS 

(continued) (continued) 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House, 
,Lannville Terrace, Bradford 7. 

WE BUY new valves for cash, large 
or small quantities, old types or the 
latest. Send details, quotations by 
return. WALTONS WIRELESS 
STORES, 15 Church Street, Wolver- 
Bampton. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WE BUY new Valves and transistors. 
Amplifiers, Short -wave Receivers and 
,Components etc, A.D.A. MANUFAC- 
TURING 00.. 116 Alfreton Road, 
Nottingham. 

MISCELLANEOUS 

A WELL -KNOWN British Manu- 
facturer of sound equipment seeks 
new ideas or inventions, and will be 
glad develop- 
ments, e c P Please write in full confidence 
M Bei NO. 60. 

ELECTRONIC MUSIC? 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits. drawings and 
notes! 

with 24 stops -uses 
manuals 

1 alves. 
Vitt its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington. Durham. Send 2íd. stamp. 

CONVERT ANY TV SET into an 
oscilloscope. Instructions and dia- 
grams 12/8. REDMOND, 42 Dean 
Close. Portolade, Sussex. 

LOUDSPEAKER REPAIRS, all makes, 
prompt delivery, 25 years' service to 
radio 
88B7RVICE BRAD O. 28 Gibbon Road. 
Kingston -on- Thames. 

ALUMINIUM 
Sheet for Radio Chassis and general 
use. Cut to size. Also Brass, Copper, 
steel. in Sheets, Tubes. Rods. 
Foil-, etc. Write For FREE 
ILJ.Ca l it a 1 ED PRICE LIST. Callers 
welcome. 

SENSiOR SIETALS, Dept. R/6 
35 St. Johns Road. Isleworth, Middx. 

ISL: 0312, 

SERVICE SHEETS 

SERVICE SHEETS for all makes of 
Radio and TV 1925 -:964. Prices from 
1/- with free fault finding guide. 
S.A.E. inquiries. Catalogues of 6,000 
models. 1/6, Valves, modern and 
obsolete. Radio /TV Books. S A E 
lists. HAMILTON RADIO. Western 
Road, St. Leonard& Sussex. 

S.E.S. SERVICE SHEETS for all TV 
Radio and Tape Recorders. etc. List 
1/6 plus S.A.E. SUN ELECTRICAL 
SERVICES, 38 St. George's Road, 
Hastings, Sussex. 

COIL, METAL WORK, ETC. 

METAL RADIO CASES 
CHASSIS ETC. 

Precision Wound Supersensitive Coils 
-JDRI Dual -Range Ferrite Rod Aerial, 
B x fin, with circuits, 101 -; JDR2 Matched 
Pair Dual -Range Coils with reaction and 

circuits, 716; JDRXI Miniature Dual - 
Range Coil with reaction and circuits, 316; 

Printed Circuit Kit comprising 6 x Sin. 

printed circuit lof 3 transistor Reflex Radio), 

Ferrite Rod, All Coils with plans, 1816, suit- 
able Cabinet, 7,6; Radio or Instrument 
Case, crackle finished, 8 x 5 x 4in. with 
handles and front panel, 1816. Add I1- P. & 

P., over 101- add 2e -. 
Production Undertaken of Coils, Chassis, 

qutlTRADE 
consistent with rices 

JETRONIC ENGINEERING CO. 
(Dept. PW I), 9 Western Road, Hove 
Gatdiegas sf Gait Rangs, Mati Work eta U. 

SERVICE SHEETS, also current and 
obsolete Valves for sale. JOHN 

he d''s Bush Road. London, W12. 
Phone: 511E 8441. 

SERVICE SHEETS 
41. ea., plus postage 

We have the largest display of Ser- 

vice Sheets for all makes and types 
of Radios, Televisions, Tape Recor- 

ders, etc., in the country, and can 

supply by return of post. 
To obtain the Service Sheet you 
require, please complete the at- 

tached coupon: 
From: 

Name: - - 
Address: 

SERVICE SHEETS, Radio and Tele- 
vision, 3/8 post paid. VEST AND 
EMERY, 17 Hollgarth St., Durham. 

SERVICE SHEETS: Radio, TV. 5.000 
models. List 1 /.. S.A.E. inquiries. 
TELRAY, 11 Maudland Bank, Preston. 

SOUND RECORDING 

A UNIQUE BUY! Recording tape top 
brand, Tin. 2,400 ft. D P. 25/; f 

1,200 ft. 19/6d. P. & P. 1 /6d. oer 
spool. Bargains in all sizes. S.A.E. 
for list. We repair. buy and sell 
recorders. E. C. Kingsley & Co. Ltd., 
132 Tottenham Court Road, London. 

METAL WORK 

CABINETS CASES 
CHASSIS 

Anything in metal. "One -offs" a pleasure. 
Send your drawing for quote 

Stove enamelled in any professional finish 

MOSS, WATSON 
40 Mount Pleasant Street, hOldham. 
Lancs. 

To: S.P. DISTRIBUTORS 
44 Old Bond St., London, W.I 
Please supply Service Sheets for the 

following: 
Make: - - -- 

Model Radio/TV 

Make 
Model No.: ... Radio /TV 

Make. - - -- 
Model No. Radio /TV 

I also require list of Service Sheets 

at 116. 

I also require list of Manuals at II-. 

(please delete items not applicable) 
I enclose remittance of_.- _.- ._ ----- 

MAIL ORDERS ONLY 

METAL WORK. All types cabinets. 
chassis. racks etc, to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman St., Loughborough. . 

BUSINESS OPPORTUNITIES 

IF YOU are a Self -employed TV 
Service Engineer wishing to increase 

and your profits by at least 25% 
receive free technical information 
send S.A.E. for details to Box No. 55, 

SITUATIONS VACANT 

I.E.R.E. CITY AND GUILDS and 
R.T.E.B. exams. Specialised I.C.S. 
home -study course will ensure 
success. For details of wide range of 

exam and diploma courses in Radio 
TV and Electronics. also new practf' 
cal ur54 w'P t arkgate Road, Lo d0 
S. W .11. 

A.M.I.Mech,E., A.M.I.E.R.E City d 

Guilds, G.C.E., etc.. brings high pa; 
and security. 'No . pass -no fee' 
terms. Over 95% successes, Fa 
details of Exams and courses In 

nl branches of Engineering. 

handbooks. eLFREE, 
write 

B.1.E T 148Dept 
242B), London, W.8. 

TV and Radio- A.M.I.E.R.E., Cit 
& Guilds, R.T.E.B. Cert., etc., o 

"No pass -no fee" terms over 95, 
successes. For details of exams an 
home training courses (includin 
practical apparatus in all branch) 
of radio. TV and electronics) writ 
for :48 -page Handbook -free. B.I.E' 
(Dept. 242(31. 29 Vii4144 Lan 
London W.Y. 
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SITUATIONS VACANT 
(continued) 

RADIO AND TV Exam, and Courses by Britain's finest Home -study School, Coaching for Brit.I.R.E. City and Guilds, Amateur's Licence. R.T.E.B., P.M.G. Cert.. etc. FREE brochure from BRITISH NATIONAL RADIO SCUOOL, Russell Street, Reading. 

RADIO COMPONENTS, assistant wanted for shop and Mallorder excellent prospects for the right applicant. Apply in writing first to HOME RADIO (Mitcham) LTD., Mitcham, Surrey. 

RADIO TECHNICIAN 
A number of suitably qualified candidates will be required for training, leading to permanent and pensionable employment. 

(Normally at Cheltenham but with oppor- tunities for service abroad or appointment to other U.K. stations.) 
Applicants must be 19 or over and be familiar with the use of Test Gear and have 

had Radio /Electronics workshop experience. 
They must offer at least "O" level GCE 
passes in English Language, Maths and /or 
Physics, or hold the City and Guilds Tele- communications Technician Intermediate 
Certificate or equivalent technical quali- fications. 

Pay according to age, e.g. at 19 C722 at 
25 C929 (highest pay on entry) rising by four increments to 61,067. 

Prospects of promotion to grades in salary range £997 -61,634. 
Annual Leave allowance of 3 weeks 

3 days, rising to 4 weeks 2 days. 
Normal Civil Service sick leave regulations 

apply. 

Apply: 

RECRUITMENT OFFICER (RT 37) 
Government Communication 

Headquarters, Oakley, Priors Road, 
Cheltenham. 

EDUCATIONAL 

RADIO OFFICERS see the world. Seagoing and shore appointments. Our many recent successes provide additional trainee vacancies during 1864/65. Day and Boarding Students. Grants and scholarships available. Stamp- for Prospectus. WIRE! FRS 
COLLEGE, Colwyn Bay. 

EDUCATIONAL 
(continued) 

THE INCORPORATED PRACTI- 
TIONERS in Radio and Electronics 
(I.P.R.E. Ltd.). Membership Condi- tion booklet 1/ -. Sample copy of I.P.R.E. Official Journal 2/- post free. Dept. B Secretary, 32 Kidmore Road, Caversham, Reading, Berks, 

Zr -b ± `/b2- 4 ac 

DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

2a 

Ist lesson 
and details 

FREE 

The Dryden Schoo! of 
UNDERSTANDABLE MATHEMATICS 

11 J. Dryden Chambers, Oxford 
111 St., London W.I. 

Name 

Address 

e F q w u II u u C9 

RECOME "TECHNICALLY QUALI- FIED" ln your spare time. Guaran- teed Diploma and Exam Home -study Courses in Radio. TV Servicing and Maintenance. R.T.E.B., City and Guilds etc. Highly Informative 120 page Guide -FREE, CHAMBERS COLLEGE (Dept. 363), 148, Holborn, London, E.C.1. 

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 incl. Colour TV, Elec- 
tronics, Telemetry & Com- 
puters. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS DEPT. 541 PARKGATE ROAD. 
LONDON. S.W.II. 

CITY AND COUNTY OF BRISTOL EDUCATION COMMITTEE 
BRISTOL. TECHNICAL COLLEGE 

Principal: E. Poole, B.Sc. (Eng.), M.I.Mech.E., M.I.Prod.E. 
CAREERS IN RADIO AND RADAR 

Aircraft Radio Maintenance 
Engineers 

2 -year full -time course for A.R.M.E. 
Licences, categories A & B. 

Courses for Radar Rating in association 
with the above. 

Marine Radio Officers 
2 -year full-time course for young men 
aged 16 upwards, leading to 1st and 2nd 
class P.M.G. Certificates and M.O.T 
Radar Maintenance Certificate. 
Conversion Course (2nd class to 1st class). 
R.T. Courses (for Full or Restricted 
Licence). 

Training given on the latest types of Marine and Aircraft Equipment in newly equipped 
Laboratories at 

THE SCHOOL OF RADIO AND RADAR 
Senior Lecturer: F. E. Barltrop 

for details write to: 
The Registrar Bristol Technical College, Ashley Down, Bristol 7 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES IN MINUTES from the great. book. The Principles of TV Receiver Servicing, 
10 /6 all book houses and radio whole- salers. If not in stock from Dept. B Secretary, 32 Kidmore Road, Caver - sham, Reading, Berks. 

RADIO ROOKS 
TELEVISION & RADAR ENCYC. 

Published Price 3W -. Book Bargain 9/6 
INDUSTRIAL TELEVISION 

Published Price 15 / -. Book Bargain 4/6 
STEREO FOR BEGINNERS 8/6 III -F'1 FOR BEGINNERS 
SOUND A CINE FOR BEGINNERS 8/6 AUDIO ,g ACOUSTICS by Briggs 11/6 
CABINET HaLoudspeakers dbo ggsBrlggs 8/6 OSCILLOSCOPE Book 5/8 USING an Oscilloscope ]/- OSCILLOSCOPE Equipment 5/8 NULLARD elects. for Audio Amp, 7/6 M U LLA ILD Itef. Transistor Ctrets. 13/6 TRANSISTOR Circuits for Radio Control of Models 

5/6 - ELECTRONIC Novelties 
ELECTRONIC GADGETS RADIO Valve Data "Wireless World" 8/6 BEGINNER'S Guide to Radio, 

2nd Edition 9/6 MODERN Transistor Circuits for Beginners B/- BASIC ELECTRONIC Circuits Parts I and H 19/- each In 
series. The aim of this two part series 

Learning 
to illustrate and explain a selection of the principal circuits used in electronic engin- eering, both valve and transistor circuits are illustrated and explained in the picture caption technique. 

AB books Include postage. List S.A.E. 
SELRAY. BOOK CO. 

60 HAVES HILL, HAYES, BROMLEY KENT. TeL HURstway 1818 

7he PyG'need. 

HOLE PUNCHES 
Instant Type r diameter .., 6 /10 ea, 
Screw -up Type 
44- diameter Toggle switch 8/6 
a- ... 8/6 r B7G 9r- 
9' BSA, B9A... 9/6 iî. ... ... 10/2 
f<; ... ... Iota 

II/a 
1i' diameter Int. Octal::: 13/4 r 1612 

18/141 }' B9G ... 2143 r ... ... 24/4 2' Meter ... 33/2 
Complete Set 69.3.6. 

No extra charge for postage and packing 
in the U.K. 

Oliver & Randall Lid 
Dept. 7 

7 KELSEY PARK ROAD 
BECKENHAM, KENT 

Tea.: Beckenham 8261 
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1 

ill- AUSPEED 
MORSE U 

SUPER 
KEY 

7 adjustments, preci- 
sion tooled, 

ustable, 
10 w.p.m. to 
as high as desired. 

Weight 211b. 
Price 24.12.6. 

post paid. 

TRANSISTORISED 
MORSE OSCILLATOR 

Pitted 24m. Moving Coil Speaker. Uses 
type PP3 or equiv. 9 v. battery. Complete 
with latest design Morse Key. 22/6. plus 
IS P. & P. 

TRANSISTORS 

ÓC45 
7/- 

- 00C139 
10/- 

- 2G11Ó7317Ì8 
,OC1 51- 0C140 19 /- 2/4458 20 /- 
OC72 7/- 0C171 10/6 SB345 7/6 
0073 61- 0C200 10 /8 AC107 14/6 
0075 7/- 0C201 211- AF114 111 - 
0pC776T 6/- 0C203 14/- AF115 10 /8 

OO 81 8/- GET105 101- AF117 
10/- - 9/6 

Available in matched Pairs. 
SIEMENS SEALED YS HIGH SPEED 

2198A. 2.2 obm +2.2 ohm, new ,. . 12/6 
11698, 50 oh +50 ohm, new .. 12/6 
11.913C. 145 ohm+ 145 ohm, new .. .. 12 /8 
1196D. 500 ohm +500 ohm, new . .. 12/6 
1196E, 1700 Ohm +1700 ohm, ex- equip... 16/6 

PRACTICAL WIRELESS December, 1964 

BUILD AN EF CIENT I ST. 
STROBE UNIT 

The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you 
to "freeze" motion and examine moving 
parts as stationary. We supply a simple 
circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable you to easily and quickly construct 
a unit for Infinite variety of speeds, from 1 

Sash in several seconds to several thousands 
per minute. New modified circuits bring 
price down to 37/6 plus 3/- P. & P. 
NSP2 CV2284 STROBOTRON FLASH - 
TUBE made by Ferranti, brand new, I.O. 
base. Price 15/-. P. 

LE 
P. 

1 / -. A 1 
VOLTAGE £4.10.0 
TRANSFORMER Post Paid 

Input 230 v. A.C. Output 
0-260 v. at 1 amp., fully 
shrouded, new. Also available 
2.5, 5, 8, 10, 12 and 20 amp. 
Write for details. 

LIGHT SENSITIVE SWITCH _ 
Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell. Relay, 
Transistor and Circuit, etc., price 25 /- 

circuit. 10/6 each, plus I/- P. & P. 

D.C. AMMETERS 
0-15 amp. D.C. M/Coil 210. round .. 12/6 
0-5 amp. D.C. M.I. 21ín, round .. .. 1116 
0.500 Microamp. sub-min. 11ín, dia. 

Scaled 0-1 P l o s a extra. .. E11 

SERVICE TRADING CO 

PADGETTS RADIO STORES 
OLD TOWN HALL, KNOWLER HILL, 

LIVERSEDGE, YORKS 

Yelep/Ione: Cleokheatoa 2880. 

=spoiler. 
220 V. 1400r_p.m. I h.p. motor 

guar ney961, h whine.. Carr. 8y 
One Sixth H.P. Motor 15/-. Post 6/9. 

New Indicator tus, type VCRX3931and VCR %298 
plus 21 small valves, also complete with 0 to 
I milliampV meter. Relays removed, 57 /- 

oress valves 
e u32! . 

Carr. 101-. Sorry no 
details 
New Boxed Test Set. 100 only. Type 350. 

complete with 31 meter 1000 ohms per volt 
complete with case. No details. 37/6. Poet 

Ne r Poli denser 
PareeL Mixed. Bend 

New 
r 3 ohms. Post paid. 

In tweeter. 

P.M. Speakers, all 3 ohm, ex -TV Sets 
Sin. round, 6 x 4n. and 5in., 3/-. Post 2/ -. 
8 for 20 /. Post paid. 8ín. round. 6/. Poet 
2/ -. 7 i 41n.. b/ Post 2 / -. 

VALVE LIST 
Ri equipment. 

8 months 
Santee. 

EL91 118 20L1 51- PL3B 8/- 
ECLBO 21- 23P3 4/- PY80 3/- 
ECC87 3/- 20P4 8,6 PL82 3/- 
EY51 2/6 201.1 4/- PL83 3!- 
EBF80 4/6 U801 8/6 Ph33 3/- 
E891 9d. 0281 5/- PY81 3!- 
EL38 5/- 0232 5!- PY82 3/- 

6191 
t1/: 

KT36 
5/- 

- PCC84 4/- 
6F14 5/- KT66 8/- VR150/30 3/- 
6115 5/- 6V6GT 41- 1T4 1/9 
6LD20 5/- 688 118 12ATI á!- 
10C2 5/- 6K25 5!- 6CH6 118 
10F1 11- 6P25 3/6 6X4 31- 
í0P13 51- 6U4 51- P.18 3/6 
101.14 5/. PY33 6/- ARP12 1/6 
9OD1 2/- PL81 4/- 807 5!- 

EF50 L. dozy. 6/-; 6E7 113, doz. 10 / -; 8V8 1/9. 
dos. 18! -; 6K8 1/9. doz. 18/ -. 
Send B.A.E. for rare valve enquire. 
Breaking 

500 micro -amp. 5/ -.Pot 1/9. Jack Sotke, 600 
Socket Post ed. í0 Post paid. 
Jack 1/5. b Post 6d. Toggle Switch Switch MetMetal 

Add., Post 6d. Doz. 10 /. Post paid. Relay 
'Type 3000119. Post 1/9. Doz. 20 / -. Post paid. 
Any other spare send 2!- plus post to cover. 

ITV Sets. 13 channels. Untested but com- 
tolets. 1411. 30 / -. - 

17in. 50/-. Carr. 10 / -. 
Well packed but sent at owner's risk. 
Reclaimed Tubes.. Six months guarantee. 

Mu 
and and 17/+ Ca/I- 7/0. 

17ín. Car 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prao 
tical and experimental uses. 
12 volt 36 watt AC /DC SBC 6/8. P. & P. 1 / -. 
12 volt 60 watt AC!DC SBC 8/6. P. & P. -1 / -. 
Transformer to suit the above: Input 200- 
240 A.C. Output 12 Volt A.C. 36 watt, 16/6. 
P. & P. 2/6. Input 200 -240 A.C. Output 12 volt 
A.C. 60 watt. 22 /6. P. & P. 3/6. 

Set of four colours FLUORESCENT Paint. 
Orange, Yellow. Green and Red, in 1oz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs. 9/6. P. & P. 1/6. 

VAN Ill (.RAAFF ELECTRO- STATIC 
GENERATOR, fitted with 
Motor drive for 230 v. A.C. 
giving a potential of approx. 
50,000 volts. Supplied absolu- 
tely complete, including 
accessories for carrying out 
a number of interesting 
experiments, This instrument 

is completely safe, and 
ideally suited for School 
demonstrations. Price 
26.6.0. plus 4/- P. & P. 

All Mail Orders. Also Callers at: 
4749 High St., Kingston -on- Thames 

Telephone: Kingston 9450, Closed Saturday, 

RES' CAP. BRIDGE p391s/6 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. G) 

Raleigh Mews, Raleigh Street, Nottingham 

BBC2 (625 LINE) TV AERIALS 

Mast Mounting Arrays, 9 element 451 - -: 
wide spaced high gain, 11 element 55 / -; 14 
element 62/6. Wall Mounting with 
Cranked Arm, 9 element 601: wide spaced 
high gain. 11 element 67/6; 14 element 
751 -. Chimney Arrays Complete, 9 ele- 
ment 72/ -; wide spaced high gain. 11 ele- 
ment 80/ -; 14 element 87/6. Loft Arrays, 
7 element 32/8; wide spaced high gain, 11 
element. with Tilting Arran, 62/6: 14 ele- 
ment 70/ All high gain units have 
special Multi -rod Reflector. Low loss 
co -axial cable 1/8 per yard. 

BBC . ITV . F.M. AERIALS 
B.B.C. (Band I). Tele- 
scopic loft 21/-. External 
S/D 30/ -. 
I.T.V. (Band 3). 3 Ele- 
ment loft array 25/ -. 5 
element 35 / -. Wall mount- 
ing, 3 element 351-. 5 
element 45/ -. 
Combined B.B.C./I.T.V. 
Loft 1 +3.41/3:1 +5.48/9; 
Wall mounting 1 +3, 56/3: 
1 +5, 63/9; Chimney 1 +3 
63/9: 1 +5, 71/3. 

F.M. (Band 2). Loft S/D 1218. "H ", 30 / -. 
3 element. 52/6. External units available 
Co-ax cable 9d. yd., Co -ax plugs. 113. 
Outlet boxes 4/6. Diplexer Crossover 
Boxes, 12/6. C.W.O. or C.O.D. P. & P. 3 / , 
Send Bd. stamps for illustrated lists. 

K.V.A. ELECTRONICS (Dept P.W.) 

3b. Goda80DCR Road, Roney, Surrey. 

A.C. VOLTMETERS 
0 -15 v. A.C.M.I. 21in. Flush Round 12/6 
0.200 v. A.C. Rect. M /Coil 31in. Type W23 45/- 
0-300 v. A.C. M.I. 2ímn. Flush Round.. 22/6 
0-300 v. A.C. Rect. M /Coil 21in... 29/- 
0-300 v. A.C. Rect. M /Coil afin. type W23 55/- 

A.C. AMMETERS 
0-1, 0-5, 0-10, 0-15, 0-20 amp.. Flush Round. 
211n. dia. All at 211- each. 

Personal Callers only: 8 Little New- 
port St., London, W.C.2. .2. Tel. 

Ger 0578 

A.R.R.L. AMATEURS RADIO 

HANDBOOK 1964 
New Edition 36/, Postage 2/8. 

Transistor Ignition Systeme by Brine 
Ward, 20 / -, postage 1 / -. 
101 Ways to use your Signal Generator 
by Middleton, 18 / -, postage 1 /-. 
Aerial Handbook new ed. by Briggs. 8/0. 
postage 1 / -. 
An Electronic Organ for the Home 
Constructor, new ed. by Douglas, 20/. 
postage If-. 
T.V. Fault Finding, new ed. by Data. 6/-. 
postage 6d. 
Introduction to Lasers and Masers by 
Lytel, 16 / -. postage 1 / -. 
Know your Oscilloscope by Smith. 20/-4 
postage 1 / -. 
Hl -Fi Year Book 1984, 10 /8, postage 31 -. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

Multimeters. Illus. leaflet on reqquest 
EP1OK, 10,000 o.p. v.. 65/ -, post 1/6: EP308 
30.000 o.P.e., 95/6, post 2/ -: EP5OK. 50,00 
o.p.v.. 1301 -, Post 2/6. Leather case fo 
EP3OK. 15/6. EP5OK. 231 -, post 1/3. 

Multimeter KIG 18,000 o.p.v.. 85/. 
Precision Wirewound Resistors 114 
1 ohm to 5K 1 %. 3/° to 20K, 4/3: 1% add 3/ 
Your value wound to order. 
Wirewound Shunts made to your requin 
ments. 
High Stab. Resistors. 1W 1 %. 2 / -. Fu 
standard range plus many special valus 
Football Pool Computer and simple and 
logos computer circuits. 3/6. 
Noughts and Crosses Machine, circuit an 

Meters. Brand new miniature flush meter 

3if 3. 1Ineolt 3 in. mA 35/ -. ost 1/3. Internal re 
measured on request. 
High Resistance 
Signal Injector Kit, post 

1. 

S 

inc. Cmike i tran. lessbvalves 
valve. 
2/6, postal 

Crystal Diodes, 2/6 doz., post 6d. 

100 Resistors. 1, 2 and 5% assorted. 0 
Special, 100pF, 10000, 10,000pF 2 %. 1 
100. 10K. 1 Meg. 2 %. 9d. 

Planet Instrument Co. 

M DOMINION AVENUE. LEEDS I 
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Head O/lee and Warehouse: r 
444. WESTBOURNE GROVE Z tt I AERO SERVICES LTD. LONDON W2 
Tel. PARK 5841/2/3 Please send all correspondence and Mall Orders to the Read 0 1/1oe 

Metall Shop: 
86 TOTTENHAM COURT ROAD 
LONDON WI 
Tel. LANdham 8408 

OAs 8/-8Aí17 6/- 637,:T 7/8,12K70T 7/-90CV 0B2 6/- 8 AHO 10/- 6K7 6/-112K8 10/- 807 OBS 8/-6AJS 9j- 6K8 8f-1l2Q7OT 5/-'8298 OC3 8/-OAKS 6/98K80'I' 8/-I9AQ5 6/_882 0133 5/. 6A116 ^/-6L6 9/-i198G60 7/_866A 1A6GT 6/-6AMO 4/- 8/_i211F`-' 15/-,931A 1A74'T 8/-6AN5 10%8117 8/_'OLl 14/..954 1A04 7/-6AQ3 8/- 8Q70 6/_ IB36T 7/-6AQii 8/- 081,70T 5/- 106GT 7/-BARá 61-68N7UT 4/8 1H5GT 7/. 6A870 22/8 
11Ai 17/- 6AT'O q- OU4OT 10/6 
1N5OT 81-aana n OUS 7I8 
1QSGT 8/- 
1R4 8/- 

184 6Ì- 
186 4/8 
1T5GT 8/- 
lU4 2/. 

lá2A 7/- 
1x28 7/. 
2CW4 12/-68Q7A 81-9D7 2021 ;- 88R7 11/8 10C1 10/- 

308 4/- / 

SQ6GT 818 6U 2/610F18 9/- 30E5 9/- AZ1 384 6/- 6C30 6/- 101,1 718 30FL1 11/- AE12 8V4 6/8 8CB8 6/- lOLD11 10/- 30117 18/- AZ3I 4THA 14/- BOD6G 17/- 10P33 12/6 30P12 10/- AZ41 0840Y 9f- 6CH6 81-10P14 12/8 30119 141- 13113 5T4 8/- 6018 9/ I.3AH7GT SOPLO 11/8 C8L1 61346 5/- amo 12/- 5/"35A5 111-CI33 6U4GB 8/881)84 15/- 12.4118 11/-38L8GT 7/-CY31 
12AT6 5/-35(3 4f-DAP70 12AT7 4/- 
12AU6 8/- 50B5 

T 
7/- GAFES 12AU7 6/.5005 8/8 DA F96 12AX7 8/- 50CD6G25/- DF86 

12BA8 6/- 50L60T 8/8 1)F72 
12BE6 6/- 85,11 25/- DF91 
12BH7 8/- 86A2 8/6 DF98 
12J7GT 7/8 9000 801- 0K91 

17/8 DK9'2 7/8 ECH42 8/- E1.132 10/-1PY81 5/6 UU10 8/- U V85 6/- Xe0 8/_ 9/-IDK90 7/6ECI181 8/- E Y51 7/-'PY82 5/- U1-21 81-IW81M 8/-X7o. 181- 60/-'DL6O 12/. E13HN3 7/8 El 8/-iPY83 6/- U141 5/81565 6/8! 20/- DIM 10/-IECL80 8/8 EY83 9/81PY88 8/8 14/- I)1.6J 12/8 ECI.82 7/8 EYiö 8/- PY800 9/8 80/- DL70 7/- ECL83 9/- E%60 5/8 IQQ\'02-0 Ov+li 8/- OC70 6/- 0C139 18/- - 5/-.. UL73 121- ECLNö 9/- E'Löl 9/8 gS/_ 0C28 17/6 OC71 5l- OC170 8/- 2U1'I 141-933 3/-'DL9:. 5/- i'l':i,i 4/8 U'L3'2 10/- QQVOS-10 0C35 16/- OC7'2 8/- (11'171 91- 20 P3 12/- 931i 2/-UL05 5/0 EF'37A 8/- 0234 10/- 35/- 0C4'2 8/- Oc 73 BI- 00504 10/8 2014. 14/- 9:í7 SI- DI.9N 8/- F. F39 5/- KT66 15/- TTIS 85/- 
(2''''''." 

8l- O(73 6/- 2015 12/. 908 4/- 11M70 5/- E140 9/- KT88 20/- TT21 82/- 8/- 0077 6/- '25A60 5/. 9S9A 8/_ D Y'10 7/- E141 7/0 N78 15/- TT'22 32/- fiets of two matched 0081 and one 
6 V6 25L6OT 8/- 5696 6/- DY80 8/- E142 6/- Ne11 26/- U23 11/_ 

OU81D, 12/8 
887 

O 

6- 6V8GT 7/8 2G760 j/8I60N0 26/- EA8C8018/- EF55 8/- OCP71 24/- U191 111- OBB 6/' 6XbGT 5/8 28070 
T 

7/8 9001 
/9 EAF42 

6/ßIEF80 
6/- 08012 12/- U251 12/8 Matched t GET573 9b/ 

BBAB 419 7/- 4/- / EF83 10/- ORP6U 10/- 8BE8 6/- 8Y60 6/- 3011.1 10/- 900.2 5/0 E8C33 7/- EF85 e/- PC88 0281 19/- eBHO 7/_ 707 8/- 
EP88 8/8 YC88 lE/- L 282 14/- MICß0.ALL0Y: MAT101, 8/8; 41AT121 

BBJ9 8/-7 
lE/- t I:I'y9 9 8 FC97 g- U301 1Q1-8/8; TI166 (simllar Lo MAT10L, 6/-. FIRST QUALITY I:P91 4j_1CC8a 5/6 U801 

7/_ 

FULLY EPB3 419P(%C1 7/' U4020 
18/- GUARANTEED 

6/-PCC88 l0/6úñác6os/6 
VALVES FOR EX Eass 5/_PCt;ös 10/-UAF42 8/- F.F98 10/- PCCli9 10/- UBC4l 

88/ 

STOCK DELIVERY EF'183 .8/-,PCF80 6/UBC81 7/- EF194 8/-,PCF8d 7/- UBF80 6/8 EFI'60 10/- PC184 8/- UBF89 7/- 
91-88(81 6/8 E L34 20/8'I'CP801 10/-UCC84 19/- 8/- 08180 8/6 E1.38 17/6 PCI''802 10/- UCC85 8/8 

R.C.A. 2N410 (0045) 8/8 
2N412 (0C441 8/8 

G.E.C. GET115, 7/.; GET673, 20/- 
pair o _ 

6BK4 20/- 
787 

8N0 7/. BBK7A e1-9878 
7/- 

fiBRB 6/- 101`2 12/. 0BS7 18/- 1001 7/_ 
05W8 91- 10F1 14/- 
88 W7 9/. 10179 10/.30C17 12/- 9003 

6N 4G 6/6 
6Y9OT 6/- 

6246T 8- 
8/801.2 10/- 

6AB4 8/e 
6AF4 11/. 
BAG6 2/6 

/- 
8P7 5. 
6F96 6/- 
6E13 6/8 

6F23 é/e 
6E24 11/. 
6E28 10/- 
8F33 6/. 
OJ4 9/- 

SEMICONDUCTOR RECTIFIERS 
(Hall wave diodes) 
BY100, ö00pl.v., 450mA, Silicon 7/- 81210, 800p.l.v., 5amps, Bllicon 7/8 
023M, 20Op.l.v., 400/800mA, Germ. 8/8 
025M, 300pi.v.. 400/800mA, 0erm, 8/8 027M, BOp.l.v., 500/1000mA, 0/8 
ZENNER DIODES 
'2.25 watts diaaipatlon. 
VR7 (7.0v)p VR98 (3.0v); V1110E (10v): 

1/- EBFM3 7/8 EL41 7l- 11FN06 lßl- UCFeU 9/8 
VR42:SB (4.25v); VR475B p.75v); 

8/8 EBF89 8/9 EL42 8/- 1CL81 81- UCH21 8/ 
VR525B (6.2áv); VR575 R.76v); 

ECöO 8l- EI.Bl 8/8 PCLö2 8/8 UCH4'l 7/g 
VR625B (8.25v1;-all at 8/8. 

8/- 

7/0 

8/- 

1b/- 

8/8 
7/- 

4/8 
8/- 

/- 
8/_ 
6/- 

6/- 

ECBS 12 /- EL84 5/ PCL83 813 UcH81 71- CATHODE RAY TUSES Eí'90 2/6 01,85 16.184 I- UCLO2 8/- VClt1O9A 25 /-; VCR97 80/ -1 ECC31 5/- E L841 PCL85 8/8 UCL83 10/- 09D or 095 80/ -; 5CP1 80 /-. 
ÚF41 7/8 DIODES 

EC132 4/- E1.821 
ECC40 8/- EL822 
ECC84 8/8 EM31 
E6C85 8/8 E5134 
ECC88 10/- E5180 
ECF80 7/8 E5181 
ECF82 7/8 E1104 
ECF86 11/- EM85 
ECH21 10f- EM87 
EC1135 12/- EN31 

8/- PL36 9/- 11F42 7/6 CG1UE 1/8 0A70 5/_ P1.38 18/- UF80 6/6 6,3A 18/8 0A79 8/8 1'L81 7/- UF85 7/- GE554 6/- OA81 8/8 PL82 6/6 111,80 10/- 
7/8 11,83 e/- UF89 e/- 
8/- 10,84 6/8 UL4I 7/8 
8/- PL500 15/- U3.84 e/- 
7/- PY31 7/. UM80 7/- 10/_ pm; 8/- UU5 8/- 

2/- GA88 
Q/8 04.208 
Q/- oA21L 

8/8 

7% 

When sending oaah with Orter. 
please Include 2/8 In 8 tos postage 
and handling. 
MINIMUM CHARGE 1 /8. 

FIRST -CLASS RADIO 
AND T/V COURSES... 

GE f A Cf _R fIFICATE 

After brief, intensely interesting study -undertaken at hors in your spare time -YOU can secure a recognised 
qualiO:ation or extend your knowledge 
of Radio and T.V. Let us show you how. 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest importance to both the amateur and 
the man employed in the radio industry. Chambers College pro - 

Ides first rate Postal courses for 
Radio Amateurs Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms., 
A.M.I.E.R.E. Guide also gives 
details of range of diploma courses 
in Radio /T.V. Servicing, Electronic, 
and other branches of engineering, 
together with particulars of our 

remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885.OVER! 

150,000 SUCCESSES 
CHAMBERS COLLEGE 

(Incorp. National Inst. of Engineering) 
(Dept. 461), 148 HOLBORN 

LONDON, E.C.I 

Get your copy NOW ... 
"PRACTICAL WIRELESS" 
RADIO AND TELEVISION 
REFERENCE DATA 

Contains full details of colour codes; 
everyday formulae, for calculating the 
values of biasing components, potential 
dividers, resonance, gain, etc.; aerial 
dimensions; a quick frequency -wavelength 
conversion table; stations and frequencies; 
common symbols and abbreviations; notes 
on amateur radio and a list of call -sign pre- 
fixes; communication receiver I.F.s; wire 
and cable data; battery equivalents; valve, transistorr and picture tube pin connections, 
bases, ratings and equivalents. Illustrated. 
IOs. 6d. FROM ALL BOOKSELLERS 

or, in case of difficulty I Is. 6d. by post from 
GEORGE NEWNES LTD., Tower House, 
Southampton Street, London, W.C.2. 

2 METRES 4 
The thrills of VHF Amateur Radio 
Can now be yours for as low as 42/8 
complete kit (by poet, carriago and 
packing 2/8 extra). Tuning rango 
70-150 Me /s. Stamped addressed 
envelope for free copy of literature 
and full details. Newcomers to 
Short -Wave Radio ask for details of 
the famous "Globe- King" kits and 
receivers. Home and Overseas Sales. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester.. 

i AN ELECTRONIC 

i 
o 

1 

o 

ORGAN FOR THE HONE 

CONSTRUCTOR 
by A. Douglas 

201- Postage Il- 
BASIC THEORY'AND APPLICA- TION OF TRANSISTORS by U.S. 
Army, 10, , Postage I) -. 
TRANSISTOR IGNITION SYS- 
TEMS HANDBOOK by Brice Ward, 
20f- Postage 9d. 

A BEGINNER'S GUIDE TO RADIO 8f6 Postage 6d. 
ELECTRONIC TEST INSTRU- 
MENT HANDBOOK by Joseph A. 
Risse, 35). Postage If -. 
BEGINNER'S GUIDE TO ELECT- 
RONICS by Terence L. Squires, 1st- - 

Postage Bd. 

SHORT WAVE AMATEUR ' RADIO by J. Schaap, 21/- Pottage ' RADIO CONTROL FOR MODELS, 
SHIPS, BOATS AND AIRCRAFT ' by F. C. Judd, ISf- Postage If -. 

/ COMPLETE CATALOGUE I/- 

THE MODERN BOOK CO. 
110. BRITAIN'S LARGEST STOCKISTS 
ip of British and American Technical Booth 

19 -21 PRAED STREET 
LONDON, W -2 ' Phone: PADd ngton 4185 
Open 6 days 9.6 p.m. 
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I 
MAGNETIC COUNTERS (ex- G.P.O.). 4 figures to 9.999. Coll 

00Ií 
for 

OFF pe ati for Teste . (NN 
P 6Ìt). 5/- each. P. & P. 14 

Wthed eo Made caR Westinghouse, and other f amusAmerinmanufacturere. 
Circular 2T1n. flush panel mounting. Dials are engraved 0-18 

0-600 volts. 
AND GUARANTEED l D he 

American 
rbl 

vesion of the ' 19 SET ". 

,A circular l 2 irsl 25/Ó 300V(moving l ron) panel 
mounting. 22/6. Post and packing Il- per meter. 

HEAVY DUTY TRANSFORMER. Input 220 to 250 volts A.f 

ngged(ob, very conservativelyOrated. Size 70 
15 

51 x 71n.AWeffil 

28 lbs. ONLY 15.19.6. Carr. 7/6. 

806 

NOW ANYONE CAN 
AFFORD TO TRAIN TO 
BE AN EXPERT IN RADIO, 
TV, AND ELECTRONICS 
Anyone can afford these amazing coureea --- anyone can understand this practical 

training -No complicated mathematics to hold you back -No old fashloned, 

obscure explanations to frustrate yowl 

The lessons are CRYSTAL CLEAR, PRACTICAL, EASY TO EASTER AND 

USE -Early lessons make fundamentals clear even to the beginner, while other 

lessons will give you the practical 'know -how" of an expert! 

Compares favourably with some courses coating very much morel By creating 

mass market through large volume sales and eliminating individual letter 

writing we are able to pass on these savings directly to you! 

Each course is printed on extra large quarto size sheet, and bound into oas 

manual to simplify handling and distribution. 
Please select the course most suitable for your requirements from the following: 

N0. 1. RADIO COURSE. Fundamental facts -Electrons-- Condactora and 

Monsters -Radio Batteries-Circuits-Magnetism-Ohm's Law- Resistor 

Colour Cone --Chart -What resistor to use- Electro- Magneti®- Electro- 

magnetic Induction --Self Induction -Radio Frequency Inductance, -- Capacity 

Coupling-1.F. Transformers -Radio Coile -Radio Capacitors-The Farad - 
Dielectric-- Capacitor Colour Code -Alternating Current Theory A Filters - 
Reactance and Resistance- Charts to calculate Capacity Frequency and 

Inductance-Handy Radio Formulae -Practical Aspects of Radio Servicing- 

Radio Valves Transistor Theory -N Type Germanium -P Type Germanium - 
Diode Action -Translator Action -DA. Stabilization- Transistor Bias Adluet- 

ment -R.F. Amplification- Superheterodyne Principles- A.V.C. Power Sup - 

plles- Meters- Multitestere and Valve Testers -Point to Point Servicing. 

Signal Generatore and Signal Tracers -Using an Oscilloscope for Servicing - 
A Ignment- Amplifiers and P.A. Equipment -High Fidelity -Advantage. of 

Inverse 
Prise or the complete course. ONLY 881 -.Plus postage 116. 

Obtain Radio 

No. 2. ELECTRONICS COURSE. Includes most of the above lessons plus L.O 

and R. Combined Circuits- Resonance Phenomenon -Behaviour at Resonance- 

How Motor. Work -Making a Voltmeter -Ohm meter Connectlone-Valves- 
Etectron Behaviour -Triode -- Characteristic Curves -Power Supplies -Audio 
Amplifiers- Microphones- Reeletance Coupling -Obtaining Grid Dias - 
Push Pull and Parallel -Phase Inverter Circuit -Radio Frequency Voltage 

Amplifiers-1.F. and Multiband Coils- Detection -Receiver arcults- Result$ 

of Frequency Nixing- A.V.C. -Electronic Oecillatore- Quartz Crystals - 
Radio Transmitter Circuits -Modulation n- Versing- Lines, 

Antennas and 

Radiation -Test Equipment Using uipming- 
Thyratronn- Photo -Cell Equipment -Radio Compass-H.F. 

Shaping Cireults---Electron Microscope- Electric Strain Gauges- 

Inter-Communicators-Radio Servicing Techniques-Servicing Printed Circuits. 

Prise forfor the oomD to course. ONLY 89/6. Pl postage 1/6. 

Graduates of the Electrons Course can quality for a cortifieate--detas asst 

with each order. 
N0. 6. TELEVISION COUBSIL Effect of ML-adjusted controls- Pictures of 

vsrlou, faults- Service adlmtments- Clrcult Faults Indicated by a Poor 

LF Syst m- lot 
Bad 
rcarrtery LP. System-Negative 

Faults-Separate 
Picture Interference 0t 

Antenna Principles and Practices -U.H.F. Tranmission Linea -Facts About 

the T.V. Signal to Help you In Service Work -Synchronizing Separators-T.V. 

Interference Aid. -All about Cathode Ray Tubee-Explanation of T.V. Circuits 

-Video Detector -Video Amplifier -D.C. Restorer Circuit - Automatic Gain 

Omtrol Circuit _Oscillators- Deflection Coils- Automatic Frequency Control 

Igrouita- Analysis of Stagger Tuned I.F. Receiver -Analysis of Three Inter 
!Carrier 
Deflection Circuit -(Waveforms -- Schematic. of various sections of 

Horizontal 

. U.H.F. Converter. and Tuners -T. V. Teat Equipment and Alignment- AnalyU 

of Various Problem. 
Prise for the complete sourm. ONLY 36/-. Piro postage 1 /6. 

UNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION 

You must be convinced that this Is the beet value you have ever seen in Elea 

your money refunded if sent withotherwise order) after your have examined t(or in your 

own home for a full seven days. 

IF YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70-PAGE 

BOOS. Tick on the coupon one book for each course ordered with full cash.. 

RADIO SERVICING FAULT FINDING BOOK. TELEVISION FAULT. 

BOOK. OSCILLOSCOPE BOOK. 
These free books are authoritative, and loaded with information. Would 

cost at least If- each if bought separately -by sending cash you reduce book- 

keeping and other costs, which savings we pass back to Foul 

FREE TRIAL OFFER 
Pay only 5/- per week If you wish. Clip coupon right now for this special offer 

To: Sim -Tech Book Company, Dept. CW7. tater's Hill. Well End. Southampton' 

Hants. 
Please send the following courses fora full seven days' trial. 

No. L RADIO COURSE. No. 2. ELECTRONICS COURSE. 

37/6, incl. postage. 

No. S. TELEVISION COURSE, 
3716, incl. postage. 

(Free trial customers tick only one please). 
obligation 

'If not delighted, I may return the course poetpa id without further obligation 

ion my part. Otherwise I will pay cash price OR 5/- weekly until purchase 

price plus 2/8 service charge has been paid. 

1 D Tick here It enclosing full purchase price. 

Please send me .. FREE. RADIO FAULT D BOOK. 
BOOL 

D FREE. T.V. FAULT FINDING BOOK. FREE. 

Amount enclosed Y- .....__........._ 
understand that you will refluid tkis money In 

Overseas customers please send full amount !including Ireland).100x 
ptlsóed. 

PRACTICAL WIRELESS December, 1964 

Phone & CO. (LONDON) LTD. Stamp 

ILFord 62113 Romford Road, Manor Park, E.12 For Free 

6001(2/3. Liverpool St -Manor Pk. -10 miras. List 

REGUNNED TUBES 
Guaranteed 

21 in. 99/6 one year 
Carr. 1016. Add 

17 in. 79/6 101- refundable 

15,14 on OLD TUBE 

59/6 (110° Tubes in 

12 in. stock). 

EX- MAINTENANCE TESTED TUBES 
17ín. - 351 -. I4in. - 151 -. 

Carriage 51- Satisfaction Guaranteed. 

EX- RENTAL T.V. SETS 
Coloured FREE 
LIST. Demonstra- 
tions daily from 
our large selection 

12 months written 
guarantee. 

Channels for all 
areas. 

I7in. 
LI 1.10.0 

14ín. 
£7.10.0 

Carr. I4in 20/ 
171n.30 

Personal Col - 
IectionAdvised 

AERIALS. BBC /ITA combined Loft and room 

aerials-From 251-. 
BBC.. / UHF sad colour aerlalo -From 29/6. 

SEND FOR FREE. LIST. 

VALVES 9d. each. 1,00015 available. Send for 

List. 
CONDENSERS.. p1100 --19/ 

P. 2 
New. Assorted 

VIWIITROLS. 20 -101+ A selection of types 

and sizes. P. d P. 216. 

SPEAKERS. 7/9. ein., Sin., 7 x Ya and 8 x Sin. 

Es. mid. Salvage. P. d P. 2I8. 

NEONS. 25 box S /-. (S.B.C.D.P. fittings). 
Maim tester and visual reminders. P. 1 P. 11-. 

Telephone 

Handset 

1516 pair 
G.P.O. pattern House 
to Workshop. garage, 
inter -office, etc. 
Works off any small 

battery. P. & P. 4f6._ 

FAME 

ADDRESS 

TRIPLETT 1632 SIGNAL GENERATOR 

Handsome well designed instrument, ex U.S.A. Forces. 1007Sc!s 

to 120 Mc /s on fundamentals. 10 directly calibrated ranges. 

6 valves, buffer amplifier, well screened ladder, attenuator, 
variable carrier level (1001r.A monitor meter), established R.T., 
Int. mod.. Ext. mod.. 1 Mc /s crystal mixing facilities for crystal 
check and for use as heterodyne wavemeter. In first -class 

condition. tested, with circuit attenuator, etc. In special 

trransformerefor240V.sA.C. operation. 17/8 /ext PRICE 

ONLY 212. Carr 10 / -. 

voltsCat up to 500 
RECTIFIERS. 

Replay Replaces TVi metal rectifier.aGRANE 
NEW -not seconds. 718. 

AR-88 VIBRATOR PACKS. For 6V. operation. Complete witl 
vibrator and OZ4 rectifier. NEW in original cartons. 17/8. P. & P. 2/6 

Al 
SP REV LVES. o 

of BRAND Individu l88 lom P 

MOVING COIL PHONES. Finest quality Canadian with 
Chamois ear muffs and leather covered headband. With lead 

and Jack plug. Noise excluding. supremely 
omfoorttablee BRAND NEW 

CHARLES BRITAIN RADIO LTC 

I I UPPER SAINT MARTINS LANE, LONDON W.C.2 

TEMple Bar 0540 

Shop hours 9-6 p.m. (9-1 p.m. Thursday). Open all dap Saturd 
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DUALITY TAPE RECORDER 
I...o. Folly 7Yanantorined. Self - oui,uu:al, Economical. Loudspeaker 

Pia 3. bask Eraser, etc. 98.19.8. 
PROFESSIONAL 
RECORDER 
le 70:1. Sir Transistor, Ca stan 
Drive, Two Speeds, Dual Track, Puehbutton Controls, Tape, Ideal 
Speech and Music. Many Refinements, 
116.16.0. 

INTERCOM OR BABY 
ALARM 
Fully Transistorised, Low Running 
Cost, Super Performance, complete, 
18.18_6. 

MULTIWAY INTERCOM 
SYSTEM 
11' -7. Completely T'ranale Lori aed 
Raptor Unit with Eatenelos ludi- 
oatore, Selector Switches, Volume 
Control, Completely Sell- contained, 
Takes up to Six Ertenalon Unite, 
12 Guineas. 

EXTENSION UNITS 
for above, absolutely complete, 
2 Guineas rash. 
COMMUNICATION 
RECEIVER 
lt\. 110. 10 -500 m. Continuous in Four 
Bande. B meter. Noise Limiter, Band 
Spread, B.F.O., 0' Speaker, etc., 
Three Aerials supplied Siring profeeslonal reception, Quality Finish, 
624.15.0. 
PROFESSIONAL CÓF1 MUNICATION RECEIVER 
RX 80. Double Superhet. (rive Wave 
Band, Calibrated Electrical Baud 
Spread on 80m, 40m, 20m, 15m, 10m 
Banda, S Meter, Q Amplifier, Aerial Trimmer, etc.. 145.0.0. 

S-WATT STEREO 
AMPLIFIER 
SA.80. Frequency Response 80. 15,000 } ddb, Sensitivity 100 mV Stereo. 
Mono-Timer-Phono, oompletely en- 
dosed tloldJBlaak Quality Oaa.- 
/5.10,0. 

NEW LOWER PRICES 

EAGLE PRODUCTS 
COMPLETE WITH INSTRUCTIONS 

WHERE NECESSARY 
SEND S.A.E. FOR FURTHER DETAILS OF ANY ITEM 

TO TECHNICAL TRADING CO., BRIGHTON 

30 -WATT STEREO 
AMPLIFIER 
SA. 3110. Superb Reproduction. Gold 
enclosed finish . Many features 
including, Hum Balance, Speaker 
Phasing, Rumble Filter Integrated 
Tone Controle, Five Inputs, Selector 
Switch, Function Switch, 4, 8 and 
In ohm Outputs, Fantastic Value, 
129.10.0. 

40 -WATT TRANSISTOR 
STEREO AMPLIFIER 
TOA. 210. Five Separate Inputs. 
Runkle Filter Scratch Filter, 18 
Translators, 115 -240 VAC, Loudness 
Switch, Mode Switch, Input Selector, 
Base- Treble Balance Volume Controls. 
Superb Quality, Years of Trouble -free 
Use, 649.10.0 - 

HI-PI FM TUNER 
EMT. 840. Matchs. above Amplller., 
Sensitive 8 -valve Circuit, Superb 
BtyBdg, A.N.U. Built -in Power Peek, 
Individually factory aligned, 
19 Guineas ( +84/- P.T.). 
LGUDSPEAKERS 
DUAL CONE 8" 
6 -Watt, 10.10,000 C.P.6., 18 obus, Total Plus 53,000, 67/A 
CR.I2.AE. 12' 
Twin Cone Peak Power 90 -Watte, Li ohm., 7 Guinea/. 
CR.30.AE. 12' 
Three -way Speaker, Woofer made 
Range Radiator and Tweeter W within single speaker system, 
Phenomenal Realism, 16 ohms, 
9 Guineas. 

Ii' tl lira Linear Speaker, Peak 
20- Watts, 15 ohms, Total Flue 
200,000, Unbelievable performance 
12 Guineas, 

SLIM AUDIO PANEL 
801 SPEAKER SYSTEM 
A Built -In Crossover Network, 
Amasingly Realistic Performance, 
Superbly Finished Walnut Cabinet 
21 ' a 171' s 41', Response 50-18,000 
C.P.B. 10- Watte, 16 ohms, 10 Guineas 

1 +1010 P.T.), 
AP.801. As above, but 20- Watte, 
40-20,000 C.P,S., Sloe 29' a 21' z 43', 
21 Guineas 1+ 7012 P.T.). 

HORN TWEETER CT.10 
10- Watte, 15- 18,000 C.P.B., 16 ohms, 
High Sensitivity, Amazing Value 9718, 
HT.20 
20- Watte, Rectangular Heavy Cast Finish, 10 ohm', 69/8. 

MM-4 FOUR CHANNEL 
MICROPHONE MIXER 
Ultra Compact, Fully Transistorised, 
Gain 6 db, Cold Finish, Four Volume 
Controls, Dee. I-V. Battery, 49/9, 

MICROPHONES 
MM -71. Crystal, Compact Fluids, 
eoreemed lead, ¡rick plug. 12/6. 
100 C. Three -Way Crystal "Stick"' 
min., Protections! Finish, Built in/Oft 
Switch, Detachable Shielded Cable, 
Neck Cord, Chrome Finish, 82/6. MS 100 Desk Stand to matob, I/- 
MC. 70. Studio Crystal mie., 380' Plot -up includes Banaltive Variable 

"D" Carbide*. Complete yhleldeo 
Cable, Swivel Mmmtin;11, 5106. 
1511.14.8. Miniature Dynamic aim. 
with Stand, Grackle:1.hrn,, o l'iwrh 
2/6, 

DM, 11, Dynamic mlc. with Base. 
160° Swivel, GO. 11,01,1 ,.I'... ."q,erb 
Mier Blue Finish, 5 Guineas. 
DM.16.11L. Dual Impedance Dynamic 
Striking Deelgn, Outstanding Per- 
formance, Seif- Adjnetiog Swivel 
Action, 40- 15,000 C.P.B.. 50 ohm. 
Low, 60E High, 24.08. 
I/M,17.1M. Aa DM.16.11L. but 
Direstlonal Heavy Chrome Stick, 
On /O0 Switch, Stund Adaptor. 
64,2.8, 

MICROPHONE STANDS 
510.100. Desk Stand, 'Grey Baae with 
Short Chrome Stilt, Standard 
Fitting, 8 / -, 
1183.2. Heavy Duty Dealt Stand, 29/0. 
F8.3. Floor Stand, Heavy Duty 
Variable Height, Cara Iron Base, 
Takes Standard Mioropeoses, 82,17,8. 
PICK -UP ARMS 
PP. 100, AJj noted Arm Rest, Mono/ 
Stereo Quality Turnover Cartridge, 

Finish ag etic 
Stylus Pressurn, Prof amebae! 

MULTI -METERS 
TK.20.A. S Rennes AC'/DC /Current/ 
Resistance O-100K, Mowing Coil, 49/8, EP.IO.K. 11000 OPV, High Quality, 
15RangesAC /DC /Curreu^ /Resiateace, 
Accuracy + or - 3%. . 6;Á,1e.6, 
RP.30.IC. 30,000 oI'V, 18 Ranges 
including realst/1mm to 10 msg.. 
18.19.0. 
EP.60.K, Proleeeloasl Quality, 22 
Rangea, AC / DC / Vol I Current / 
Reepouse I Dedbela / atpadtaace, 
68,19,6. 

TEST EQUIPMENT 
1TI -1 Transistorised Blgaal Injector, 
Complete with Transieter Osdlletor 
with Indicator Lamp, Detainable 
Test Probe and bastruotions, 
RF Field Indicator ER,40. Tunes 
1 -250 Mo /S In Five Calibrated Bands 
with Tele.eople Aerial Earphone, 
100 DA Meter, 99JA 

VALUE i n VALVES 
GUARANTEED 8FMOXTIö 

Satisfaction or Money Beak Guarantee on good. if ed returned named ,ritma 
14 days. FREE TRANSIT INSURANCE. POSTAGE 1 valve tld; 2-111/-i FREE OVER 15 ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED. 024 4/1 8808G 15/- 81380 6/- 7137 5,- 1457 14/6 964 8l8 22001 6/9 1240 11/- 2Z41 6/9 P00189 18/8 P200 910 1700119 7/2 1C5GT 7/6 5828 6/- 0E2bT 8/6 794 4/8 20D 9/9 950 2/- E21r89 7f8 BT64 8(/ ZZ881 8/e PCP82 8/- 8P41 2/3 00E51 9/8 

9/8 mho ems 11150T 9/9 08E7 9/5 0L1 9/8 1001 9/- 20F2 9/8 9901 8/8 EBL21 9/9 5190 8/0 PC4 B- PCF54 12/- IP61 9/. U0)e42 7/8 
1N5GT 8/9 gBWB 0/9 52.8 7/8 1002 14/7 SOLI 18/- 9008 4/9 E9L31 19/6 

// 

124 7/0 O9W7 6/- SLOG 8/0 10P1 4/9 20P1 9/6 9008 6/g ZF86 8/- 0232 7/6 POF58 7/e T41 6/9 U0991 7/9 9D21 6/0 0O1 5/g OL36 7II IOLDll 19/6 90P8 11/ ATP4 2/6 
ZC68 9/9 EP/6 7I9 HVR2; 9/- POLBE 7N TDD4 71- II0LB8 g/_ 

8A4 4/- 006 6/g BL19 19/5 10P18 8/0 90P4 17/- AZ81 6/. 
ZOC3E 4/- 83r8I I/9 ET830 8/9 PCL88 91- 014 7/0 1701.29 101- 3A5 el- 8C0 6/8 ILD80 719 10P14 9/8 26A6G 9/. E88 4/0 
Z0034 9f- E]yl 8/- ET84 14/. PCL54 7/s 018 /0 17F4Y 846 308 4/- 009 11/- 6P26 8/8 1/AH7. 7/. /6LOOT 7/0 CBL31 19/- 
50040 ce BFOe I¡ 13T44 BI- POL86 7/6 ME 8I9 OP42 4/9 804 5/- egg 10 17/- 8P29 9/9 12AH8 9/- 26Z4G 7/- 0L88 9/- 20081 4/9 EP199 9/0 ST4a 8/8 PCL80 10/8 IIB4 12/6 UPBU O'3 51t40Y 9/- 6D8 3/- 6Q70 41- 12AT6 8/8 5018 6/- OYIl 7/8 

2m000B88 89 
2P124 9/9 ET81 8/8 PENIS 3/9 UIIYB 37/8 IIF84 7/6 5II46 U- BFl 4/9 8Q7GT 8/- 12AT7 4/9 3oFL1 9/e DAF91 4 8 EL82 3/9 ET73 6/9 PEN46 8l8 eY30 4l8 8F8G 6B 61187 Ai 18A00 9/- 30L16 8/1 AFBB 7Ì8 

wo 7/6 EL83 6/8 ET88 18/- PEN40 'lrt 035 I?/C 
11LOS41 

S é 
5Y3GT 9- gF13 9/8 88107 5%B 12AV6 8/0 30P19 078 BOF98 gj_ B°C8 p 9 

EL84 
11,//6. 

ZT78 I/8 PL33 i1C U177 .2/1 ÚL46 &8 e- OP14 9/0 / ELIO ET08 1716 PL86 °i U191 '- 8F16 9/g 68L7GT e/6 182E7 SI- 30P1 9,3 DP9e 7/5 1OP80 8/- RUA 12/0 ETW81 6/9 PLBS l:'t U28: 8,B 
UL04 7.- 

9/6 BI'88 !/8 0011701' 4/8 11&10 7/. 8806 8/8 DE91 5/0 1CP81 8/3 E141 8/- ETW88 6/- PL81 %,f u282 ,6,., URIC 7/6 9/- 526G 64 85p7 5/9 188E8 6/9 SSL&IT 8/- DE02 7/- ZOMBI 11I6 ELY 7/9 ETZI3 7/. PL89 81b UI01 l2/6 UM80 9/8 
719 826GT 4/3 

817iOT 9/. 122117 8/0 36W4 8/- DS96 7/8 201336 7/6 ELe4 
8/0 MII14 7/ PL88 018 Uggg g/g IIUB 8/B BY80 4/6 1221 1e/0 36Z46T 5/8 5192 6/- ZOH48 8/8 >pE84 8/0 187 10/0 PL84 16 Ugo? 19/- 1108 11/- III 

8888)0 j8 8V8GT 8/- 12170q 8/- 50L60T 9/9 DL94 6/8 ECR81 71- 2MIO "II 278 18/- PY31 8/- OABC50 7/ OY91 9/6 
61- 827G7 7f8 6Z4 4/0 12E7G2' 4h 80 5/- DL80 7/8 201358 81I IdMe1 8/9 1108 18/- PY82 10f- IIAF42 7/9 IIY41 5/- 
SP' 8Ee0T 6/- ZbÓT 6%8 18880T 

9/0 
%6 19B66BTA 

19/6 
ZAP4980 

6/6 
ZOLSÉ 8Ìe EM IG 8 É PCÓ7 1710 pÿ81 

8/8 
9 112041 715 

IIYl6 6l- 
7/- 6E7 6/9 795 9/. 12Q70T 5/. 807(A/ 6l- EB41 5/- EOL83 10/8 EY61 7/0 PC009 6/9 PY82 6/9 U9081 8i- IL- (31170 

8/6 6K70T 4/8 7CS 7/3 128137 2/9 8182 40/- 
6 

211083 4/9 EF388 3/- 
8 

EY88 8/6 PC088 11/9 PY88 9.'- 112705 
7",9 

5/8 858 8/8 708 7/8 128137 7/6 888A 12/0 25041 018 EP39 4/0 EZ40 818 P0080 5/8 PY800 0/3 UBL 1 016 

024 
5240 
SZ4GT 
9'3012 
8A8G 
BAG7 
8/195 
OAQ6 
SATO 
8AU® 
OAFS 
82A0 
OBRO 

Tub HIGHEST QUALITY- 
COMPARE OUR PRICES 

GUARANTEED INEW TYPES 
Oarr. ß Ins. 1218 8 Months 12 Mouth' MW 81I74 

MOST MIILLARD, 12in. £1.15.0 £3.10.0 
£4.0.0 

EMITROe. EMI- NW 88/24 14in. £2. 0.0 £4. 0.0 £5.0.0 BOOPE. BRIMAR, 15/17in. £2.15.0 £4.15.0 OEM 173 AZDA, C08505, 
MW 43'04 

FERRANTI TYPES 1211n. £3.15.0 £5.15.0 £6.0.0 

TRANSISTORS Tep 
Quality 

Huge reductions, Red Spot standard 

R.F. 2/.. Mallard Matched Output Lia (oC81I) and S- O0S110. 18/8. Eeeslvee Eiti, 01:49, OCA6(2), 0081D, 
0081(21, ea tramelstort. 24/- Ann 1s /. 

003819 /e 
creel 

5/0 SILICON RECTIFIERS APll! 5/- 

AP116 7/8 0045 0/e 00170 
7/8 
8/2 Tested 5V working. °ce. 

Top Make. 
AF117 7/- 0071 6/- 00171 8/6 100mÁ 600mA AFL/7 9/8 0072 0/8 2/1104 3/e (3 for 9 /9) 3/9 (9 for 19/6) 7/6 

Pout: Ibe. 2. -. 4 Ib, 2/8, 7 Ike. 8/8. 16 Iba. 41-, sto. (0,0,0. 2/. extra), ALL ITEMS LESS 6% AND POST FREE IN DOZENS, 

1711105 5/5 
VR1S0 S,- 
%88 7/9 
Y63 0f- 
2136 8/6 

SPECIAL TEMPORARY OPFER 
Due to huge Bulk Special 
Purchase. we are offering MW 
31/74 Tubes at the unrepeatable 
price of 29/-. MW 36/24 
39/-. P.P. 12/9. The above NO 
guaranteed for G month,, 

TECHNICAL TRADING C 0 
SHOPS RETAIL ONLY 

350 -352 Fratton Road Portsmouth (Te!, 22034) 
72 East Street, Southampton (Tel. 258511 

B I1- 12LNORTHD ROAD, 
01101. 

tBRIGHTON 
tu 

hTel. 67999 
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808 PRACTICAL WIRELESS December, 1964 

We supply from stock most of 
the components and items speci- 
fied or circuits published in this 
and other magazines and radio 
books. Let us quote for your 
circuit, first grade componenti 
at realistic prices. 

All Parts in Stock for the 
following and ALL PW Designs 
PW -6 Superhet. 
PW S.W. Converter. 
PW Beginners SW2. 
PW Transistor Inverter. 
PW Mains Power Pack. 
PW Build and Learn Series. 
PW Transistor 8w convertor 

Send S.A.E. 
with list of 
parts required 
for quotation. 

CATALOGUE 
86 pages fully detailed 
and illustrated with hun- 
dreds of new items and 
bargains. 
PRICE 216 Post Paid. 

NEW VALVE, CRYSTAL TRANSISTOR LISTS FREE ON REQUEST 

OUR STOCKS ARE FAR TOO VAST TO ADVERTISE -A CATALOGUE IS THEREFORE, A MUST 

BUILD A QUALITY TAPE 
RECORDER 

MAINS AND 
BATTERY 

RECORD AND 
TAPE DECKS 

All Decks Complete with Cartridges * BSR UA14 4 -speed Auto ... E5 16 6 * BSR UAIS 4 -speed Auto ... E6 19 6 * Garrard Autoslim Auto ... f6 10 0 

* Unplugable Hd. Versn. Auto E6 19 6 

* Battery Autoslim ... E8 19 6 

*Stereo Version Auto E7 19 6 

* SRPIO 4 -speed Single Player E5 0 0 * SRPIO Battery Version .. E5 19 6 * BSR GU7 4 -speed Single 
ES 0 0 Player .. .. * Garrard AT6 with Stereo 

Cartridge Autochanger ... EIO 19 6 * AT6 Mono .. 610 10 0 * Collaro 2 -track Studio Deck 110 10 0 * Collaro Studio 4 -track Deck 113 19 6 * BSR TD2 2 -track Deck .. 17 19 6 

P. & P. 316 any type above. 
*9 volt Starr 45 r.p.m 3916 * 45 or 33 r.p.m. Starr 9V 8996 * 45 r.p.m. Garrard 6V 35/- * 4 -speed B.S.R. 9V 5 gns * Garrard 9V, 2- speed, 2 -track 

Tape Deck with casette ... El I IS 0 
P. & P. 216 any of above. 

NEW LOW PRICES 

MULTI -METERS 
Multi -range test 
meters featuring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateurs, designers 
repair shops, all do- 
mestic uses. Full 
details and specifica- 
tion in our catalogue. 

PT34 I Kohm /volt 
LI 

19 6 
6 MI 2 .. £3 0 THL33 2 -, 15 

15 0 * EPIOK 10 
916 * ITI -2 20 

ES 

8 
8 6 *TP5S 20 

E5 19 6 * EP3OK 30 
*500 30 E8 19 6 * EPSOK 50 E8 10 0 

EPIOOK 100 E9 19 6 

* Leather Cases available. 

RECORD /REPLAY /ERASE TAPE 
HEADS 

Marriot Type 
R /RP /3 # track 
record /replay 
head and Mull - 
ard type TS 
erase head with 
mounting post. 
Bargain offer 

151- pair 
P.P. 9d. 

TRANSISTOR PORTABLE 
TRANSCEIVERS 

9- transistor Portable Transreceivers. 
Supplied complete with leather cases, 

batteries, aerials, etc. in presentation cue. 
Range up to 5 miles in favourable con- 
ditions. Sizes 64 x 3 x I} inches. Superhet 
crystal controlled on transmit and receive. 

Price 121 Per Pair. P.P. 316. 

TRANSISTOR TRANSCEIVER 
3- transistor crystal controlled version 
of above. Range up to } mile. 
Price L8.19.6 Per Pair. P.P. 216. 

TRANSISTOR POCKET RADIOS 
Ready to use complete with Battery. 
Leather Case. Earphone. P.P. 21- any 
type. Fully Guaranteed. 
6- Transistor De Luxe... 
7- Transistor Zephyr 
6- Transistor MW /LW ... 

6916 
79/6 

15.19.6 

A SELECTION FROM OUR 
STOCKS -NEW PRICES 
See Catalogue for full details. 

5916 Sinclair Micro -6 (to build) 
Sinclair TR 750 amp. (to build) 3916 

Sinclair Micro Injector (to build) 2716 

PP3 9 volt Battery Eliminator 
Tape Jack Tuner 

2916 10 -Watt Horn Tweeter 
716 20 -Watt Super Tweeter 2156 

Two- channel Mixer 
I to 200 Mc, /s F /str. Meter 59'6 
} -Watt 4- transistor 9 v. 3 ohm 4916 

5 -hole Chassis Punch Kit 4916 

Headphones 2K ohm 1216; 4K ohm 1416 

Stereo Headphones 8 x 8 ohm 3 gns. 
Stereo Stethoscope Headset 8x 8 

ohm 
Resistor Substitution Box 3216 

Crystal Mono Stethoscope Headset 10'6 

Magnetic Mono Stethoscope Head- 
12/6 
35/- 
38 /6 

2216 

set 
Transistor Signal Injector 
Fully Disappearing Car Aerial 
Test Lead Kit with Pouch 
Capacitor Substitution Box 
De Luxe Stereo Headsets with 

L6 junction box 
4- channel transistor mixer 4916 * 3- Transistor MW Superhet 

6716 tuner * 4- Transistor Superhet MW/ 
[7 9 6 SW Tuner 

Transistor Telephone Amplifier 5916 

FM VHF TUNING HEART 
Printed circuit construction. RF stage and 

osc. /mixer stage, fully tunable 85 to 105 

Mc /s. Completely screened. Requires 
UCC85 (816). Brand new in maker's 
cartons IS/ -. P.P. 11 -. 
Supplied with circuit. 

MULLARD POT CORES 
LAI 1216 LAS 1716 LA45 15/- 

LA2 I5/ - LA6 22/6 LA2503 IS1- 

LA3 19/6 LA9 1716 LA2504 151 - 

LA4 1216 I LAID 1716 LA2505 1716 

30 watt Soldering Iron 14/6 P.P. II-. 
Tape Demagnetiser 29/6 
2K ohm I in. diam. mag. mic 
Antex IS watt min. soldering Iron 2516 

Earphones Mag. or Crystal 
Telephone Recording attachment 1916 

Crystal Guitar contact mic. * 7- transistor Record Player or tuner 
amplifier with treble /bass and vol. 
controls, £5.19.6. * 4- Transistor } watt amplifiers. Kit, 
3916. P.P. 116. Built 4916. P.P. 116. 

RECORDING TAPE 
Sin. 600ft., I2/6; Sin. 900ft., IS1 -; 7in. 

1,200ft., I8/6; 7in. 1,800ft., 251 -; 7in. 
2,400ft., 2716. Excellent quality. 

* 6 Valve Printed Circuit designs. 

2 -track or 4 -track units. 11 gns. 
2- track, 12 gns. 4- track. 

* Collaro Studio Decks. 2 -track 10 gns. 

P.P. 316. 4 -track E14. P.P. 316. * Portable cabinets with Speakers, 

5 gns. P.P. 316. 
Complete Systems 

2 -track 626, P.P. 816. 4 -track 630, P.P. 816. 

Complete in Every Detail 
Leaflet on request also on amplifiers 
to use decks with existing hi -fi 
equipment. 

SCOTCH BOY TAPE. 3 }in.. 300ft. 
L.P. complete with spare spool. 
516 P.P. 9d. 

NOMBREX TEST EQUIPMENT 

All transistor 
portable units 
supplied with 
full instruc- 
tions. 

Leaflets on 
Request. 

* 150 Kc /s to 350 Mc /s generator. RF 

Mod., AF. 8 ranges. Leads, batteries, 
instructions, 69.10.0. * ResistanceiCapacitance Bridge. 68.5.0. 

* Transistorised Power Supply, 66.10.0. * Audio Generator, 116..15.0. 
* Inductance Bridge, 

Fully Guaranteed. 

CRYSTAL MICROPHONES 
(See Catalogue for Full Range) 

Acos 39 -1 Stick Microphone 3216 

Acos 60 -1 Stick Microphone 1916 

Acos 40 Deck Microphone... 151 - 

Acos 45 Hand Microphone 1916 

Lapel /Hand Microphone ... 1216 

IOOC Stick with Stand 3216 

BM3 Stick with Stand 4916 

Lapel/Hand Magnetic 816 

MINIGRAM PORTABLE TRAN- 
SISTOR RECORD PLAYER KIT, as 

previously advertised. 
7916 P.P. 316 (Battery) 319. 

QUARTZ CRYSTALS 
100 kcls 151 -; 500 kc,'s IS1 -; 455 kc /s 1216; 

456 kcs IS / -; 27.255 Mc /s 151 -. 

Twin Crystal, I Mc's, and 100 kc /s 2216. 

Over BOO frequencies in stock. 

Henry's Radio Ltd., 
PAUdngton 1008;9 

303 EDGWARE RD., LONDON W.2,ß 

Open Monday to Sat. 9 -6. Thurs. I o'clock 

IPLEASE TURN TO BACK PAGEI 
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PRACTICAL 
=WIRELESS 

PRACTICAL WIRELESS 

blueprints 

MOST of these blueprints are drawn full -size and although the issues containing descriptions of these sets are now out of print, constructional details are available free with each blueprint except for those marked thus ( *). 
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 -SIDED BLUEPRINTS 
The Strand Amplifier ... 
The PW Signal Generator 
The Savoy VHF Tuner ... 
The Mayfair Pre -amplifier ... 
The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner 
The PW Troubadour ... 
The PW Everest Tuner 
The PW Britannic Two 
The PW Mercury Six ... f 
The PW Regency 
The PW International Short Wave Two; 
Beginner's Short Wave Two ... 
S.W. Listener's Guide ... ... 
Beginner's IO -watt Transmitter 
Transmitting and Aerial Data... 

1* I 
f 

P.W. "Sixteen" Multirange Meter .. 
Meter Applications Chart .. f 

The Celeste 7- transistor Portable Radio l * 
The Spinette Record Player ... ...f 
The P.W. 35 -watt Guitar Amplifier ... * 
Transistor Radio Mains Unit ... ...1 ,k 

7 Mc,s Transceiver ... ... ...f ..f 

5,- 

51- 

5,- 

5 

7l6 

6L 

er ... 

Sl- 

r. 

5'- 

RECEIVERS 
The Tutor * 

The Citizen 
Duan -Wave Crystal Diode 
Modern One -valver 
All -dry Three ... 
Modern Two -valver 
A.C. Band -pass Three ... 
A.C. Coronet -4 

A.C.'D.C. Coronet 
The PW Focket Superhet 

MISCELLANEOUS 
The PW 3 -speed Autogram ... 
The PW Monophonic Electrc Organ 
The PT Band Ill TV converter 
The Mini -amp * 

The PT Olympic * 
The PT Multimeter * ... 

3r. 

51- 

PW9S 216 

PVV96 216 

PW9.' 316 

PW98 316 

PW99 

P W I00 41- 

PW ICI 4f- 
51. 

8r- 

8r- 
116 

sr- 

716 

Sf- 

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 P.W. 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 supply detailed information for 
converting war surplus equipment, or to supply 
circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of 
details available. 

(d) We regret we are unable to answer technical 
queries over the telephone. 

(e) It helps us if queries are clear and concise. 
(f) We cannot guarantee to answer any query not accompanied by the current query coupon 

and a stamped addressed envelope. 

QUERY COUPON 
This coupon is available until 4th December, i964 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, DECEMBER, 964 

Published on the 7th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2. and printed In England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH (Aísla) LTD. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East. AT ca: STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postale for one year: To any part of the World ELI O. 
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iv PRACTICAL WIRELESS December, 1964 

First Class Designs - Proven Unbeatable Performance 
FULL AFTER SALES SERVICE AND WARRANTY 

TRANSISTOR HIGH FIDELITY EQUIPMENT 

MONO or STEREO IO WATTS and 20 WATTS 

*15116 ohm IO watt 
Power Amplifier 

*MAINS UNITS 59'6 for one 
amplifier, or 69'6 to power 
two amplifiers 

PREAMPLIFIERS 
Mono full function pre- 
amplifier with 8 input 
positions. Low noise, high 
quality and sensitivity. 
Gives 10 watts with one 
power amplifier or 20 
watts with two amplifiers. 
Size:9 x 2 =, x 2M. 

(KIT 99/6 z%b) 

NEW WAVEBAND CAR RADIO 

I HOUR TO BUILD 
with pre -assembled 
chassis and printed 
circuits 
*Full tuning on MW and LW 

with press button wave change 
*6- Transistor, 2 -diode The "ROADSTER" 

plus VDR design Total Cost R P.P. 
*Push -pul! output to Build "' 19.6 3'6 
*Permeability tuning 7 x 4 inch high flux 

speaker and baffle 
plate 20 - 

3- Section matching 
car aerial 19 6 

Fully guaranteed 
The Roadster has terrific sensi- 
tivity with good quality proved 
by thousands of miles of test 
throughout the world. 

*Size 7 x 2 x 4in. 
*12 volt positive earth or 

battery operated 
*Circuit and details 

on request 

Ist AGAIN 

"CONVAIR" 

BUILT L5.10,0 2iP. 

(KIT 99/6 P.P. 

*Brown and Gold detailed front panel plate 816. 

TRANSISTOR STEREO Xl fl STEREO 
PREAMPLIFIER 

For use with two power 
amplifiers. 
Size:9 x 33; x láin. 
PRICE f 
BUILT `10.19.6 3'6 
*Dark Brown with Gold 

Front Panel 12'6. 

Total Cost of 
ALL Parts 

PUSH -BUTTON MW /LW 
PORTABLE RADIO 

£7.19.6 
P.P. 3'6 

Batteries 6'- extra. 

A new design with 
amazing perform- 
ance at a realistic 
price. 
New attractively 
designed portable 
cabinet with hori- 
zontal tuning and 
all stations marked. 
Colours Red or Blue 
with White. MULTI -INPUT PREAMPLIFIER 

Simplified preamplifier for use with one 
or two power amplifiers, 8 inputs. 

PRICE 65/.. P.P. l'6 
BUILT 

*Front Panel Plate 616. 

All the above preamplifiers can be used with any valve or transistor 
power amplifier requiring 250mV plate for full output. They can be 

operated with two 9 volt batteries in series or from the power 
amplifiers. 

CIRCUITS AND DETAILS ON REQUEST 

Demonstrations of above equipment and VHF FM Tuner can be 

heard during normal shop hours. 

N EW ! 
TWO NEW PACKAGED TRANSISTOR 

4 WATT and 
I# WATT 

QUALITY AMPLIFIERS 
6- Transistor printed circuit designs. Push -pull 

output for 3 to 5 ohm speakers. Can be battery 
operated. 6mV into I Kohm sensitivity. 
Response 30 cfs to 15 kcfs. Input suitable for 
mics.. P.A.'s. Three amp etc. 
Can be used with above preamplifiers for mono 
or stereo in any application requiring a low 
distortion low cost amplifier. 
OVERALL SIZES: 2+ x 2 X 1+ inches. 4 watt version PRICE BUILT 79/6 P.P. 

operates from 116 
12 to 18 volts. 

011 watt ver- PRICE BUILT P.P. 
sion from 9 to 12 volts. 65/ 116 

*CIRCUITS AND DETAILS ON REQUEST* 

Size 10 x 7 x 

ALL PARTS SOLD 
SEPARATELY 

Leaflet on Request. 

New printed circuit 6- 
Transistor superhet de- 
sign. Over 700mW push - 
pull output. 

Push -button selection of 
MW and LW with full 
tuning on both wave- 
bands. 
* The easiest to build - 
the best performance - 
realistic price. 

VHF FM TRANSISTOR TUNER 
5- Transistor. High Sensitivity. 4 Diodes. Full coverage 87 to 

105 Mc /s. 
AFC and AVC. Up to 1 volt out- 

put. 
Printed circuit design 
of high sensitivity and 
quality. 
Output for valve or 
transistor amplifiers. 
Size 3f x 24 x 4in. TOTAL 
Simplified building in- COST 
structions. All parts (Gold sprayed cabinet 
sold separately. assembly 20'- extra). 

Detailed Circuit Book on Request. 

E7.I9.6. P.P. 
216 

HENRY'S RADIO LTD. PADdington 1008 /9. 

303 EDGWARE ROAD, LONDON W.2. 
(Open Monday to Saturday all day 9 a.m. to 

6 p.m. Half -day Thursday I p.m.) 
Trade and Export enquiries invited 

PLEASE TURN TO INSIDE PAGE 

ANYTHING TO DO WITH TRANSISTORS CONTACT US WITHOUT DELAY 

s_ 
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