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PRACTICAL WIRELESS 

Q SOLDERING 
EQUIPMENT 

for 
TOTAL PERFORMANCE 

A COMPLETE 
RANGE OF 

EQUIPMENT 
FOR THE 
RADIO AMATEUR 

ILLUSTRATED 
List 64. 
6" DETACHABLE BIT 
IN 
PROTECTIVE SHIELD 
List 700 

BRIT. & FOR. PATS. 

March, 1964 

Q/cot2sAony 
A NEW range of Tuner -Amplifiers with all the performance 
capabilities of .separate tuners and amplifiers, superseding 
the Stereo 12 and Jubilee models. 

227 AM -FM STEREO TUNER -AMPLIFIER 
20 watts power output. Covering the full FM and 
medium wavebands. Inputs for any ceramic or 
crystal pick -up and tape playback, also outputs 
for Lane recording. Exceptional sensitivity and 
stability on PM, the Foster Seeley Discriminator 
being preceded by two IF Stages and a limiter 
stagy. Medium waveband featuring automatic 
variabl? selectivity and heterodyne rejection 
filter provides Continental reception of good 
programme value PRICE £48.15.0 

227 M. AM -FM TUNER- AMPLIFIER 
This is the mono version of the Z27 above and is 
identical in performance and specification except 
that a single channel control unit is incorporated 
with only one amplifier. Styling is also similar 
to the 227. PRICE £33.18.0 

Sales & Service 
APPLY DIRECT FOR CATALOGUE 
TO 

ADCOLA PRODUCTS LTD., 
ADCOLA HOUSE, 
GAUDEN ROAD, LONDON, S.W.4 
Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

STEREO 55 TUNER -AMPLIFIER CHASSIS 

Une comfiact chassis combines AM and FM tuners. Stereo 
Control Unit and two power amplifiers. For mono repro- 
duction the two amplifiers are used together so that up 
to 10 watts output is available. Provision for tape 
recording and playback is made with a choice of Inputs 
for crystal or ceramic pick -ups including A A 
the D,.cca Deram. PRICE: £27.18.1+ 

AF 208 AM -FM CHASSIS 

A blob quality tuner amplifier chassis which can be used 
,1Fr the co,iversion of an existing radiogram or as the 
'oasis for building a new radio;ram r 
reproducing system. PRICE: £21.4.0 

Full descriptive literature available from Dept. No. PMT. 

ARMSTRONG AUDIO LTD. 

WARLTERS RD., LONDON, N.7. Tel: North 3213 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1964 PRACTICAL WIRELESS 

GUARANTEED 

*VALVES 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised 

POST 3 MONTHS 
1 Valve 64. 2-11. 1 / -. GUARANTEE 
FREE for 12 or more la writing with 

valves- every valve, 

FREE TRANSIT IN- 
SURANCE. Satisfaction 
or Money back Guaran- 
tee on Goode d retained 

within 14 days. 

0Z4 4/8 61170 2/- 
1A70T 9/6 61176T 4/0 
1056T 7/6 6K8G 5/- 
106 -/- 6K80T 8/3 
106 9f9 6K26 8/8 
1H501` 8/9 8L1 9/6 
1L4 3/- 6L8 7/6 
1LD5 4/3 OLBG 6/8 
1LN5 4/6 6118 7/9 
1NSGT 8/9 8119 12/6 
1115 5/6 3LD20 7/9 
1175 81- 807 7/6 
104 7/6 6P1 9/6 
165 4/6 6525 8/6 
1T4 8/- 6P28 9/9 
2021 5/6 8Q7G 5/6 
3A4 4¡- 8Q7GT 8/- 
365 7/- 81170 9/- 
306 4/- 6SA7 5/9 
3Q4 7/- 6607 4/9 
3S4 6/- 6807 4/9 
394 8/8 88H7 31- 
6R40Y 9/6 6827 51- 
5T4 8/- 88E7 5/- 
5U4G 4/9 BSL7OT 5/9 
5114G 7/6 613076T 4/6 
512G 4/9 6SQ7 5/9 
SY36T 5/6 8587 3/8 
Y46 9/6 81740T 9/6 

6Z4 9/- BV80 4/6 
6Z40 7/- 89611T 8/- 
624GT 9/6 884 4/8 
8130L2 9/- 6856 6/- 
666 319 68511T 5/6 
6A7 9/- 7136 9l- 
8.480 7/9 7117 7/9 
6A9GT 12/8 705 7/3 
8AC7 3/- 7C6 7/6 
BAGS 2/9 7H7 7/8 
6A67 8/9 7R7 15/- 
OAKS 5/- 737 8/9 
BALS 3/3 7Y4 5/- 
6611.6 3/- 7Z4 6/- 
6AQ5 6/- 803 el- 
BATS 5/. 10C1 11/6 
6AU6 7/- 1002 16/- 
BAV6 5/9 10F1 7/8 
607 8/6 lOF9 10/6 
6B36 3/- 10518 10/- 
6BA8 4/910LD1114/e 
88E6 5/- 10P13 12/6 
6130811 16/- 10P14 9/8 
61306 7/- 10P18 7/- 
BBJB 8/- 1266 2/3 
813R7 8/6 1EAH6 9/- 1825 
888.8 9/8 12A118 11/- 5763 
BBWB 91- 12-AT 6/6 9001 
130W7 6/- 12AT7 5/6 9002 
BC4 E!S 12A176 9/- 9003 
805 5/6 32A77 6/- ATP4 
6C8 3/8 12AV8 8/9 AZ31 
609 11/- 12A87 8/6 AZ41 
60080 17/6 128A6 7/- B36 

121306 0/6 C1C 8/- 
12BH7 8/9 CCH35 13/8 
1203 5/8 CL3S 9/- 
12E1 17/6 C231 7/6 

D77 3/3 
DA30 11/8 
DAME 9/9 
DAF91 4/8 
DAF98 8/- 
DF33 8/9 
DF91 3/- 

2001 8/9 DL75 6/- EY51 7/-151725 16/- 
2002 9/6 DL82 9/- EY88 6/8 802150 4/6 
2011 15/- DL92 5/- EY88 9/8 T41 8/9 
20P1 9/6 DL94 8/6 EZ40 518 TDD4 8/6 
20P3 12/- DL96 6/- E241 13/8 1714 ^/8 
2054 15/- EA50 1/3 EZ80 5/6 018 7/6 
20P5 12/6 EAB080 O/- EZ81 4/8 022 819 
26A80 8/- EAC91 4/. FC4 9/6 024 12/8 
25L8GT 8/- EAF41 8/9 FW4/500 7/- 025 11/- 
2516G 8/- EAF42 8/3 GT1C 12/8 028 11/- 
26Z4.i 7/- EB34 1/3 13Z32 10/- 031 7/- 
2625 8/- EB41 5/- 6224 10/- 033 14/- 
2526Q 8/- E891 3/3 8.8.90 9/8 015 12/8 
2780 17/8 EBC33 4/9 11141DD 8I8 037 26/- 
3001 6/9 EB041 8/9 1161309 19/- 050 4/9 
80015 9/8 EBC81 6/- 119R2 9/. 052 4/9 
3055 10/8 EBF80 8/8 11T82 8/9 078 6/6 
30F11 10/6 EBF88 716 KT330 4/- 1778 4/8 
S0L1 6/8 EBF89 6/9 KT30 14/- 0107 12/6 
801.15 12/8 EBL21 11/- KT44 6/- U191 9I6 
30P4 9/6 EBL31 17/8 11T56 17/6 0281 9/- 
30512 9/9 EC52 4/9 K161 8/6 17282 14/- 
30P19 14/- E091 416 11T63 4/8 0301 12/- 
30PL1 10/8 EC92 8/8 KT66 1318 0309 8/8 
30PL13 12/8 E0031 7/8 KT76 818 17329 9/6 
30PL14 12/3 ECC32 4/- KTSS 19/- 0339 11/8 
3605 8/6 E0C33 4/6 KTW61 5/9 I[404 8/- 
361802 7/- E0034 9/- KTW82 8/6 0801 1718 
35W4 5/- E0036 5/9 KTW88 5/9 17ABC80 5/- 
35Z4GT 6/- EC040 9/8 RT269 11/- IIAF4E 8/- 
352541T el- E0081 4/9 L83 8/- 171341 7/- 
41 8/8 E0082 419 LN162 6/8 00041 6l6 
42 6/6 E0783 e/- 8.014 7/- UBC81 7/- 
5056 7/9 E0084 8/6 037 10/8 172580 6/6 
5005 8/6 ECC85 6/8 N78 13/- 013589 7/- 
60L8GT 8/- EC088 11/6 2108 13/- UBL21 11/- 
SSKO 9I8 ECF80 7/8 0152 8/3 0092 8/8 
8113T 17/6 ECF22 7/- P41 3/8 00084 9/- 
818PT 11/- EC/121 11/- P81 2/9 00085 6/6 
2BT 13/8 ECH36 7/6 PABC80 7/-170E80 9/6 
75 5/8 ECH42 8/- PC88 11/8 UCH21 818 
78 6/- ECH81 6/- PC97 8/8 170H42 7/- 
80 5/6 ECH88 7/8 P0084 6/8 1701181 7/- 
88 9/6 ECL80 e/- 500.85 7/- 17CL82 8/- 
1853T 19/6 ECL82 7/8 P01388 11/9 1101,88 10/- 185BTA19/8 ECL83 10/- PC089 10/.17541 7/8 
8071A/ 5/- ECL88 10/- PC0189 13/6 1754E 7/- 
807E 4/9 EF22 7/- PCF80 6/8 UF80 6/8 
813 49/- E538 8/3 PCF82 6/6 UF85 7/- 
832 14/- EF37A /- PCF84 10/- UF88 12/- 
866A 12/8 EF39 4/6 PCF86 8/- 0589 6/- 
964 3/9 EF40 9/- PCL82 6/6 UL41 7/8 
956 213 EF41 6/9 PCL83 8/3 0144 14/- 
956 21- EF42 8/- PCL84 7/. 17148 9/9 

5/6 EF50-BR1/8 PCL85 7/6 17L84 7/- 
7/8 
2/6 EF54 

2/6 
/3 PEN25 3/9 URIC 7/8 

4/9 EF80 5/- PEN45 8/6 UUB 12/- 
6/9 EF85 8/- 5E246 4/8 17177 9/6 
2/8 EF88 8/- PL33 9/8 17178 13/8 
8/- EF89 4/8 PL38 e/- 17512 11/- 
7/- EF91 3/- PL38 18/- 17521 8/- 
8/9 EF9E 8/- P1.81 7/- UY41 5/8 

EF183 8/- PL62 518 17585 6/- 
E5184 Si- PL88 8/- VP4B 9/- 
EI132 /8 51.84 6/8 VP23 2/9 
ELSE 3/9 PL820 8/3 VP41 6/6 
EL83 7/- P8.84 9/6 VR105 8/- 
EL34 101- P84 12/8 VR150 e/- 
EL35 8/- P825 9/- W78 4/9 
EL38 12/8 PY31 g/- W81 7/3 
E1,41 7/3 P582 10/- 883 8/8 
EL42 8/- PY38 10/- 8135 11/- 
EL81 8/9 PY80 8/8 868 7/9 
EL84 61- PY81 5/8 881M 9/- 
EL85 9/9 P582 5/- 588 6/- 
EL88 7/6 PY83 B/- 263 4/9 
EL91 3/9 PY88 8I6 206 8/6 
EL95 e/- PY800 8/8 
EM34 8/9 PY801 
EM80 6/8 PZ30 

R38 
RL18 
SP41 

8CH8 8/8 
809 3/3 
603 9/8 
806 3/- 
691 4/912118 1/9 
858 7I6 12360T 3/3 
8F06 4/812176T 8/- 
6F13 4/9 12K7GT 4/6 
e914 9I6 12E8 9/9 
6515 9/8 121180T 9/6 
8519 e/- 12Q70T 4/6 
6582 4/9 128A7 7/- DFBB 6/- 
6588 4/- 12867 4/6 DF97 7/6 
6116 1/8 12807 8/6 DH133 5/8 
815 4/8 12537 5/6 DH78 4/6 
8356 3/- 128117 4/8 01132 9/8 
6350T 4/8 12130711T 0/9 DK91 5/6 
836 8/6 128Q7 8/8 D1192 8/8 
837 8/6 1303 6/6 01198 8/6 E081 7/6 
8376 4/9 1487 14/8 0183 7/6 E1684 8/- 
6370T 7/8 19AQ5 7/9 DL35 7!6 E2185 8/- 
O1180T B/- 19568 14/-I01.63 9/- EN31 16/- SIM 
8117 6/9 

0/8 100's 9/8 TYPES 
913 NOT 

11 /- LISTED 
213 S.A.E. El- Epag 

8KCO L.O.P.T. Unused replacements 
for Perspex cased 1954/7 models, 
complete with E.H.T. rect. 39/. 
unrepeatable. 

00.Aß, low lose, 6d. yd., 25 yds., 
11/8, 50 yds., 2E / -, 100 yds., 42/6. 
°u -ax Plugs, 1 /8. Wall outlet boxes 8/8. 

SPECIAL 0.R.!. OFFER 
Due to huge Bulk Special Purchase 
we are offering MW 31-74 Tubes at 
the unrepeatable price of 29/ -. MW 
36/24 ditto 39/ -, P.P. 12/6. The 
above are guaranteed for 6 months. 

J /0 
c 30 op kes 

Sin. 7ix 4in 8/6 
CONNECTING WIRE 

P.V.C. Bright aolota. Five A /- 
2Bft, coils only `f 
3 VALVE AMPLIFIERS 
Kit of new parts, consisting chassis, 
mains and output transformers, valves 
(561, 6060, 6E50) and all components. 
With full inetncctions for making high 
gain amplifier with separate base and 
treble controle. negative feed - af 
back,etc.Trulyanneuatvalueat 2.7/- 
MAINS TRANSFORMERS 
Excellent Quality Guaranteed. 
Upright mounting 250-0 -250 V 

Ditto sem' 1 sshroud d 9/8. 
12/W 9/0 

993 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge reduction. Red Snot 
standard L.F. type now only 1 /0 
White Spot R.F. 2/ 
/dullard Matched Outpnt Kits 12 
(OC81D and 3 -OC81s1 
R.F. Kits (0044, 0042 (2/.12/6 
3 transistors. 
AF114 8/- 0044 6/8 
AF115 7/8 0045 5/6 
AF118 7/8 0072 5/8 
ÁF117 7/- 0081 5/8 
A8'127 9/8 00810 6/8 
0028 12/8 01782 8/- 
0086 14/- 00170 8/8 

00171 8/8 

GERMANIUM DIODES 
General Purpose mialature detector, 
A.V.C., etc 8.1YY . 
or 8/6 dos. 

Gold Bonded highest quality. Indi- 
vidually tested. 

1 /- 9/8 doz. 

SILICON RECTIFIERS 
Guaranteed performance. Top flake, 
Tested 220V working. 
100mÁ 2AOmA 
13 for 9/6) 3/9 (8 f.....19110 7/ô 

NEW SHOP 
SOUTHAMPTON 

OPENING IN LARGE PREMISES 
WE LOOK FORWARD TO OFFERING YOU A FIRST 

CLASS SERVICE FROM 18th JAN. 1964 at: 
72, EAST STREET ( 5E ; ) 

With tidied Stocks, Keenest Prises: T.V. Radios, Valves. Transistor., 
1 -O Equipment, Loudspeakers, Autoohangers, Cables, Components ste. 

BULK BARGAINS ,y,, 
12 POTS. Popular value. 6K Ito 
2 Meg. Unused, mixed, pre - /C I 

t, long op., switched, etc. Y V 
CONDENSERS. 25 Mixed. Electrolytic. 
Many popular size. List 10 /- Value 25. Our Price 

100 RESISTORS 6/6 
Excellent. Sizes 8 -3 watt. 

100 CONDENSERS 9/6 
Miniature Ceramic and Silver Mica 
Condensera, 3 pF to 5,000 pF. LIST 
VALUE OVER £5. 

4 watt AMPLIFIERS 
excellent amplifier with high gain 
preamp stage, 1053 driving 10P14 
output stage, complete with Bin. 
speaker. In attractive 2-tdne ease. 
Tone control, negative teed -back, 
ready for immediate use, indivi- 
dually tested. Amazing volume and 
clarity, ideal for guitars, record 
players. p.a. in small halls, baby 
alarms. ete. Easily worth 25. Our 
price whilst stooks last. 45/- Carr., Packing. etc. 

25 TAG STRIPS 4/- ENQUIRIES WELCOMED 
Quantity Prices or Quotes for items 
not listed, particularly rare values. gig TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY. 

2, 4, ri, t way etc. Unused, 

100 HI STABS 
1% I. 3% 1000 to 6MD. 

Tubes 
Carr. A One, 12/6 

MOST MOLLARD, 
MAZDA, CO980R, 12in. £2. 0.0 £3. 0.0 
SCOPE, BRII 

EMI- 14in. £2.10.0 £3.10.0 
FERRANTI TYPES. 15 -17ín. £3. 5.0 £4. 5.0 PROCESSED IN 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
8 Months 12 Months 

OUR owe 21 in. £3.15.0 £5.15.0 FACTORY 

NEW TYPES 

MW 31/74 
£3.15.0 
MW 38/24 
£4.15.0 
CRM 172 
MW 43/84 
£6.0.0 

Post 2 lbs. 2 / -, 4 Ibe. 2/0, 7 lb. 3/6, 15 lbs. 4/ -. etc. (C.O.D. 2/ , extra). 

TECHNICAL TRADING C 

ALL ITBMB LESS 5% AND POST FRI'. F. IN DOZENS. 
RETAIL SHOP AND NEW HI -FI li00M 

350 -352 FRATTON ROAD, PORTSMOUTH. /Te 
/226l: 34 

ALL MAIL ORDER, RETAIL SHOP AND Hl -F1 ROOM II -12 NORTH ROAD, BRIGHTON. Tel. 67999 
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994 PRACTICAL WIRELESS March, 1964 

THE SMALLEST 

A teaspoonful of power! 

TECHNICAL SPECIFICATION 

The Sinclair Micro -Six comprise two stages of R.F. 

amplification with double diode detector. These are 

followed by three stages of audio amplification. 
The application of negative feed back to all three 
A.F. stages ensures ultra- linear amplification, while 

amplified A.G.C. applied to the first R.F. stage 

provides fade -free reception from distant stations such 

as Luxembourg. Sensitivity is actually superior to that 

of conventional radios many times larger. The Micro -Six 

tunes over the entire medium waveband with 
Increased coverage at the high frequency end to 
provide improved separation of Continental stations. 

The set switches on automatically when the high - 

Impedance featherweight earpiece is plugged into the 

specially designed micro socket. Quality of reproduc- 
tion is exceptionally good. 

POWER REQUIREMENTS 

A Mallory Mercury Cell 
Type Z M.312, the world's 
smallest battery, will 
give approximately 6 

months' life, costs Is. I Id. 
and is readily avail- 
able. Two can be 
accommodated for still 
greater power and 
sensitivity if desired. 

A.G.C. 

1st R.F. 
Amp. 

2nd R.F. 
Amp. Detector 

1st A.F. 
Amp. 

2nd A.F. 
Amp. 

3rd A.F. 
Amp. 

Block diagram of Sinclair Micro -Six 

6 -STAGE SENSITIV- 
ITY BETTER THAN 
MANY SUPERHETS 

UNIQUE CIRCUITRY 
GIVES IMMENSE 
POWER AND 
QUALITY 

CHASSIS VIEW 
GREATLY 
ENLARGED 

PLAYS IN CAR, BUS, 
TRAIN, PLANE 

CHOICE OF MANY 
STATIONS 

BATTERIES AND 
AERIAL 
COMPLETELY 
SELF -CONTAINED 

Another exclusive Sinclair design 
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SET IN THE WORLD 
A fantastic 
advance in micro- 
miniaturisation 
Just look at the remarkable specifica- 
tion of this latest Sinclair micro- 
electronic design -and then look at its 
size -I x I,' x din. It is almost 
unbelievable that a set with these tested 
and proven standards of performance 
can be contained within a case 
considerably smaller than a matchbox. 
Yet it gives superb results from stations 
all over the medium waveband with a 

power and sensitivity placing it years 
ahead of anything even the Japanese 
have produced. This is a professionally 
styled set brilliantly designed by the 
Sinclair research team to incorporate 
all the important circuit features of a 

de -luxe receiver. Yob will find building 
the Micro -Six the most absorbing 
experience you have ever had in elec- 
tronics. So send for your Micro -Six 
today, and you will have for your pride 
and pleasure the smallest and most 
efficient receiver of its kind in the 
world. 

SINCLAIR GUARANTEE 
Should you not be completely satisfied with your 
purchase (although we are confident that you will be 
delighted) the full purchase price will be refunded 
instantly without question. 

FULL SERVICE FACILITIES AVAILABLE TO 

ONLY ISn I 1 

ALL YOU WANT TO BUILD 
THE SINCLAIR MICRO -6 
All parts necessary to build this wonderful 
receiver, including MAT transistcrs, diodes, 
micro -miniature components, printed circuit 
ooard, special ferrite -rod aerial, elegant case 
and knurled dial and featherweight hi -fi quality 
earpiece together with well presen :ed instruc- 
tions come only to 
Mallory Mercury Cell, Type ZM.312, Is. lid. each 

1 11 PO I t TA \'It 
NOTICE 

591s 
The Sinclair Micro -6 is an ultra -small 
precision designed instrument. As such, pre- 
vious experience in transistor building will be 
found helpful. It is imperative that a modem 
miniature soldering iron be used when building 
the set. 

ALL SINCLAIR CUSTOMERS 

SINCLAIR MICRO -6 
* MORE SINCLAIR DESIGNS ON NEXT PAGE 

SINCLAIR RADIONICS LTD. 
69, HISTON ROAD, CAMBRIDGE 

If you do not with to cut this page, please mention "Practical 
Wireless" (March) when ordering. 

To Sinclair Radionics Ltd., 69 Histon Rd., Cambridge 
Please send parts for building Micro -6 Receiver(s) 
and Mallory Cells, Type ZM.312 at Is. lld. se. for 
which !enclose [ s d. 

NAME 

ADDRESS 

PW.3 
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MORE SINCLAIR DESIGNS 
FOR THE TRANSISTOR ENTHUSIAST 

THE Sinclair "SLIMLINE" 
THE EASY -TO -BUILD MICRO- RECEIVER THAT 

GIVES YOU EUROPE in the PALM of YOUR HAND 

Here's the set to start you in micro -electronic building. 
For POWER, SELECTIVITY and QUALITY, it is unsur- 
passed in its class, yet it is actually smaller than a standard 
packet of 20 cigarettes I Such exciting standards are due 
entirely to exclusively developed Sinclair circuitry -yet 
it costs so very little to build this wonderful receiver. 
It gives you Home, Light and Third Programmes and 
other stations with amazing ease, playing even in cars and 
trains. For a brand new concept in radio listening, 
BUILD A SLIMLINE NOW -it's fascinatingly easy even 
if you have never built a set before in your life. Size 
2}}xl}}x 

SMALLER THAN A 3d. PIECE 
SINCLAIR MICRO -AMP 

Build it for only 

28/6 

Makes an ideal broadband 1ì.F. Amplifier 
and outperforms amplihets 20 times I 

With a frequency response from 30 to 
50,000 c /a. tI dB, and power gain of 60 dB 
(1,000,000 timeel it can be used as sub- 
miniature hl -fi amplifier with an output 
suitable for any earpiece or n loud- 
speaker. Also makes an invaluable tool in the 
hands of the keen experimenter. 40 dli 
gain at I Mie. 
With MA -r Transistors, all components. mid 
Instructions. for building and using e ti 

pick -ups, micro -radio receivers and trans- 
mitters, mtorophones, etc. 

The Sinclair Micro -amp is now widely used 
throughout the Electronics Industry. 

BOOKS FOR BUILDERS 
GENERAL 
"22 Tested Circuits using Micro- 5'6` Alloy Transistors" post fr., 
SHORT WAVES 
"Tested Short Wave Receivers. 5/6 
Using MATS.^ Post fee. 

S.W. & COMMUNICATIONS 
"Tested Superhot Circuits for 

Shortwave and Communication 
Receivers, using MA 

ÿaoat free 6'6 
SPECIAL PRICE FOR 16/_ 

3 TOGETHER 

SINCLAIR QUALITY TRANSISTORS 
MAT 100 High gain low level 7/9 

MAT 101 Extra high gain, low level 9/6 

MAT 120 High gain, medium and high level 7/9 

MAT 121 Extra high gain, medium and high level 919 

ADT.140 FOR V.H.F. and U,H.F. 
Bnitable for F.M., T.V., V.H.F. and U.H.F. frequencies 

15/- Typical alpha out-oft of 400 Mc /a , 

r 
Sin clair Radionics Ltd., 69 Histon Rd., Cambridge 

Please send 

NAME 

ADDRESS 

PW.3 

For which I enclose E s. d. 

With .HAT traresis- 
featherweight 

hi-Il gualüy earpiece, 
all parts. royal blue 
and gold cesse apd 
`sumo,,,, ö taxt.. 

a,da 

49/6 

POWER GAIN -80 dB 1100 nellhn, 
. 

FREQUENCY -50 c/s to 20 kola 
.1 ,10. 

SIZE " 1 1- A ! o. 
POWER REQUIREMENTS 

- t READY BUILT 59/6 
AND TESTED 

SINCLAIR TR.5 
VERSATILE J2-WATT 

AMP WITH PRE -AMP 
STAGE 
Fora perfectly rites hall watt of audio 
pouvr e n frani very law 0Wpat tops 
lands. spick -ups and mlrrophones. 

Ready built with insnucliane and no 
unditionally guaranteed. 

CIRCUIT --1 matcbed transistors and 
temperut ore compensating diode lu a 

tra,wlormerlees complementary 
symmetry cottdguration. 
POWER OUTPUT -500 mW Into 
15 ohms. 

SENSITIVITY -"1.5 mV. 

FAULT TRACING THE 

MODERN WAY - 
Here is the 1 ,Irn, and .Bf1. to trim. 

i 
molts ì,in vols,` und transistor audio and radio ' 
equipment ,i all kinds. This Previnlon e1 - 

minlatnre instrument. generates and Inject. ,¡ ' 

III 

signal into any part of the equipment to be tent I 

at a frequency from 1 lisle lu 70 Melt. The it 
standard battery which it uses will last for nb,clI 

,nl h,. Building is extremely a with the 

help of the instructions 1,rockled. 
easy 

1 

well-aide Pia`, lei nisi!loe -e elpt1011.,1- t ca, ., 
1'1,10. x IiItnln. t 11... bim l,1 1,,, 

BUILD YOUR OWN SINCLAIR 

MICRO -INJECTOR 
AND SAVE POUNDS 

t a t - - - - - - - -I 1 1111 W and tested. 22 /9. 27/6 
7 SINCLAIR MICRO -6 -See preceding 2 pages 

ALL ITEMS FULLY GUARANTEED 
FULL SERVICE FACILITIES AVAILABLE 
PROMPT ATTENTION TO ALL ORDERS 

SINCLAIR RADIONICS LTD 
69 HISTON ROAD, CAMBRIDGE 

If pun da not iron m ras Mi. page. please ,asana "Praetmal wirslre' 
!lurch, when ordering. 
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THE R.S.C. 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 12in, heavy duty 5 -watt high flux (17,000 lines) loudspeakers with 21n, diameter speech coils. Designed for efficiently handling full output of amplifier at frequencies down to 25 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 141H, has an exceptionally attractive covering in two contrasting tones of Vynair. 
* For 200 -250 v. to 50 c.p.s. A.C. mains operation. 
* Four Jack socket Inputs and two 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. 

391 
end S.A.E. S.A.. for leaflet. Gns. OR DEPOSIT of £4.3.0 and 12 monthly 

Payments of $3.9.11. Carr, 17/8. 

R.S.C. JUNIOR GUITAR AMPLIFIER 
5- watt high quality output. Separate bass and treble "cut" and "boost" controls. Sensitivity 15 m.v. Two high Impedance inputs. loin. loudspeaker. Handsome, strongly made cabinet (size 14 x 14 x lin. 
apProx.) finished in complimentary shades of 

Rexine/Tygan. 200 -250 A.C. mains. 
£8.19.6 Or 

ayDEPOSIT tt f £1. 
and 

7/ 
monthly 

LINEAR TREMOLO /PREAIIP. 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. This applies to practically all amplifiers of our manufac- ture. and to those of several other manu- facturers. The unit plugs into power supply 
point and any input socket or amplifier. Controls are Speed (frequency of interrup- 
tions). Depth (for heavy or light effect). Volume and Switch. Three sockets are for two Inputs and Foot Switch. 4 Gns. 

R.S.C. SENIOR 15 WATT LEAD or 
RHYTHM GUITAR AMPLIFIER 
High -fidelity push -pull out- 
put. Separate bass and 
treble "cut" and "boost" 
controls. Twin separately 
controlled inputs so that 
two instruments or "mike" 
and pick -up can be used at the same time. Loud- speaker is a heavy duty 
high flux 12111. 20 watt 
model with cast chassis. 
Cabinet is well made and 
finished as Junior Model. 
Size approx. 18 z 18 x 81u. 
Only 18 Gns. 

R.S.C. B20 BASS GUITAR 
AMPLIFIER 

Send S.A.E. for leaflet. Or DEPOSIT 35/- and twelve monthly payments of 35/ -. 

GLASGOW - LONDON - EDINBURGH 
He ARGYLE STREET 238 EDGWARE ROAD 133 LEITH STREET Three new branches opening early March 

TRANSISTOR SALE. Mullard OC71 3/9, 
0C45 4/11, 0C44 4/11, 0072 4/9, 0081 4/11, 
OC171 SIR Ediswan XA101 3/9, XB102 3/9, 
XA112 3/9, XB113 3/9, XB104 3/9. XC1O1A 
3/9. Postage 6d. for up to 3 Transistors. 
D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case. mains 
trans., F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch, vari- 
able Speed regulator and circuit. For 
200-250 v. A.C. mains. Suitable for Electric 
Trains. Limited number available at 29/11. 

SELENIUM RECTIFIERS 
F.W. BRIDGE 24 v. 2 amp. .. 14/9 

6/12 v. 1 a. .. 3/11 24 v. 20 amp. 89/9 
8/12 v. 2 a. ,. 8/11 H.T. TYPES H.W. 
6/12 v. 3 a. .. 9/9 150 v. 40 mA .. 3/9 
6/12 v. 4 a. .. 12/3 250 v. 50 mA .. 3/11 
6/12 v. 6 a. .. 15/3 250 v. 60 mA .. 4/11 
6/12 v. 10 a. .. 28/9 250 v. 80 mA .. 5/11 
6/12 v. 15 a. 35/9 250 V. 250 mA .. 11/9 CONTACT COOLED. 250 v. 75 mA, F.W. 
(Bridge), 10/11. 250 v. 50 mA, F.W. (Bridge) 
8 /11. H.W. 250 v. 60 mA, 5 /11. 
HI -FI 10 -WATT AMPI.IFIERS. 
Brand New Complete £7.19.9 Carr. 

Units. 5/6. 
Manufacturers' discontinued Model. Push - 
Pull output. Latest high efficiency valves. 
Dual separately controlled Inputs for 
"Mike". Separate Bass and Treble Controls. 
High sensitivity. Output for 3 or 15 ohm 
speaker. Guaranteed tested and in perfect 
working order. 

DERBY 
Now open at 
26 Osmaston Road 
The Spot 

HEAVY DUTY LOUDSPEAKERS IN SUBSTANTIAL REXINE COVERED CABINETS. Type BG1. Suitable for Bass Guitar. Speaker Unit 15111.. High Flux, 
15 ohms. 30 watts. Cabinet size approx. 
24 x 21 x 131n. Only 191 gus. Or Deposit 
37/8 and 12 monthly payments of 37/8. Type BG3 /2. Suitable Bass and Lead Guitar. Two 12111. high flux 15 ohm 25 watt speakers, one with aluminium speech coil and dual cone to provide smooth frequency response from 25 to 17,000 c.o.s. Cabinet 
size approx. 30 x 21 x 14in. Covered in two contrasting tones of grey Vynair and Rexine. Rating 50 watts. Only 29 gns. 
Or Deposit £3.7.8 and 12 monthly payments 
of 50 /-, 
LARGE REXINE COVERED SPEAKER 
CABINETS. Heavy blockboard construc- 
tion. Very attractive two tone covering 
of Resine and Vynair. Size 30 x 21 x 161n. cut for 15in. or 18in. speaker or for two 
12in. 11 gns. or Deposit 25/9 and 9 monthly payments 25/9. Size 30 x 30 x 161n. cut for 
151n. or 18in. speaker 13 gns. or Deposit 
30/4 and 9 monthly payments 30/4. Suitable speakers available. 
FANE EXTRA HEAVY DUTY LOUDSPEAKER 15ín. TYPE 113, 
40 watts. Total flux 375,000 lines. Ex- tremely high sensitivity. 15 ohm voice 
coil. Only 18 gns. or Deposit 35/- and 
12 monthly payments 35/ -. 
FANE EXTRA HEAVY L /SPEAKER 
183. 18in., 15 ohms, 60 watts, 3111. diem. 
Speech Coil. Total Flux 375,000 lines. 
High sensitivity. ONLY 24 gns- or Deposit 
51/- and 12 monthly payments of 42/9. Send S.A.E. for leaflet on 153 and 183. 

(Manchester) 
Ce Ra u Ltd. 

LEICESTER BIRMINGHAM 
32 High St. 6 Gt. Western 

Arcade, Opp. 
Half -day Snow Hill Station 
Thursday No half-day 

A highly efficient unit Incorporat- 
ing a massive 15ín, high flux loud- speaker specially constructed to withstand heaviest load condi- 
tions. Rating 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 13111. Operation from 201} 

250 y, 50 c.p.s. A.C. mains. 
Send S.A.E. for leaflet. 
29i Gns. mon ,ally spays ta or SW/IOO. 
Carr. 17/6. 

Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H. 50 ohms, Parmeko 8/9: 
350 mA, 10 H. 50 ohms 9/9; 80 mA, 20 H, 
900 ohms 5/9; 120 mA, 12 H. 100 ohms 8/9: 
50 mA, 50 H, 1,000 ohms 6/9; 100 mA, 10 B. 
100 ohms 8/9: 60 mA, 5-10 H, 250 ohms 8/11. 

COMPLETE POWER PACK KIT, 19/11 
Consisting of Mains Trans., Metal Recti- 
fier, Double electrolytic, smoothing choke 
chassis and circuit. For 200 -250 v. A.C. 
mains. Output 250 v.. 60 mA, 6.3 v., 2 a, 

R.5.1.'. POWER PACK, 39/9. Louvred 
metal case only 8 x 5} z 2 }1n, Stove 
enamelled. For 200 -250 v. A.C. mains. 
Output at 4 pin plug and socket 250 v. 
60 mA, fully smoothed and 6.3 v.2 a. SU1t- 
able for power requirements of almost 
any Pre -amp. or Radio Tuner. 
R.S.C. BABY ALARM or INTER - 
COMM. KIT. Complete set of parts with 
diagrams, etc. Housed in two polished 
walnut finished cabinets of pleasing 
design. High sensitivity. For 200 -260 v. 
A.C. mains. Fully isolated. Controllable at both units. An lntercomm, of this class 
would normally cost £20 -£30. Only 89/8, 
carr. 5/- or assembled ready for use 8 Ns. 

EX. 
R CTI S v. 115 AMP 919 (BRIDGE) F.W. ONLY Y v 

MAIL ORDERS to S County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under Ll. 
Postage 219 extra under [2. 416 extra under L.S. Trade Supplied. S.A.E. with all enquiries pleass. 

SHEFFIELD HULL 
13 Exchange St. S I Savile 
(Castle Market St., Hull 
Bldgs.) Sheffield 

Half-day Thursday 

LIVERPOOL BRADFORD MANCHESTER LEEDS 
73 Dale St. 56 Morley St. 8 -IO Brown St. S -7 County 
Liverpool 2 (above Alhambra (Market Street) (Mecca) Arcade 

Theatre) Bradford Manchester 2 Briggate, Leeds 
Half -day Wednesday No half -day No half-day 
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R C V a 
LEICESTER 
32 High St. 

Half-day 
Thursday 

(Manchester) 
Ltd. 

BIRMINGHAM 
6 Gt. Western 
Arcade, Opp. 
Snow Hill Station 
No half -day I 

MAIL ORDERS to S County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. 
Postage 219 extra under L2. 416 extra under LS. Trade Supplied. S.A.E. with all enquiries 

SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER 

13 Exchange St. 51 Savile 73 Dale St. 1 56 Morley St. 8-19 Brown St. 

(Castle Market St., Hull Liverpool 2 (above Alhambra (Market Street) 
Bldgs.) Sheffield Theatre) Bradford Manchester 2 

Half -day Thursday i Half -day Wednesday No half -day 

under LI. 
please. 

LEEDS 
S -7 County 
(Mecca) Arcade 
Bri gate, Leads 
No half -day 

'DERBY 26 Osmaston Road 
THE SPOT 

FANE HEAVY DUTY HI -H SPEAKERS 
12ín. I5 ohms. Cast chassis. Exceptionally 
robust 2ín. diem. Voice Coil Assemblies. 
122/10 20watt, 5 gas. 122 /10A 20wat., 6 gas.. 
122/12 20watt. 8 gns. 122/12A 20watt, 87.19.6 
122/14 22watt, 9 gns. 122 /14A 22watt. 10 gns. 
122/17 25watt. 11 gns. 122/17A 25watt, 12 gns. 
151n. lu ohm.. Cast chassis. Exceptionally 
robust 2ín. dram. Voice Coil Assemblies. 
152 /1220watt. 12 ens. 152112A 20watt, 13 gns. 
162/14 27watt. 14 gns. 152/14A 27watt. 15 gas. 
152/17 35watt. 16 ans. 152 /17A 3.3watt, 17 gas. 
"A" indicates dual cone type, 30- 17.000 
c.p.e. Send S.A.E. for leaflets. Terms 
available. 

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 equally most 
pnslc amp amplifiers aiabl.Hum levl 
70 dB down. Frequency response ±3 dB 
30 -30,000 c /s. A specially designed section- 
ally wound ultra linear output transformer i 

is Used .with 807 output valves. All com- 

vallvesare 
are chosen 

EF86. EF86ia EC083, 807, 
í11Y?. GZ34. Separate Bass and Treble Con- 
trols are provided. Minimum Input required 
for full output is only 12 millivolts so that 
ANY LEND OF MICROPHONE OR 
PICK -UP IS SUITABLE.. The unit is 
designed for CLUBS. SCHOOLS, 
THEATRES. DANCE HALLS or OUT- 
DOOR FUNCTIONS. etc. For use war. 
Electronic ORGAN. GUITAR, SI RIN(. 
BASS, etc. For standard or long-playins 
retords. OUTPUT SOCKET PROViDEs 
LIT. and 11.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. 
Amplifler.operates on 300 -250 v. 50 c /s. A.C. 
Mains and has output for 3 and 15 ohm 
speakers. Complete Kit of parts with fully 

punched chassis and point -to- 
il GAS. polet wiring diagrams and 

ipnestructions. If required 
Carr: 30/- carry- 

ing hand es 
cover, 

n 
with 

supplied 
for 19/9. The an/plifler can be supplied. fac- 
tory built with EL34 output valves and 
12 months' guarantee, for 14 gnu. Send 
S.A.E. for leaflet. 
TERMS: DEPOSIT 3319 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers avail- 
able at competitive prices. 
ARMSTRONG, DOLCI, LINEAR, 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B. AND 
FANE. SPEAKERS. GARRARD ANO 
GOLDRING T /TABLES CASH or M.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 250 v. 15 mA. A.T. and 
L.T. of 6.3 v. 1 amp, required from amplifier. 
Size approx. 9 x 6 x 7ín. high. Simple align- 
ment procedure. Point -to -Point wiring 
diagrams, Instructions and priced parts list 
with illustrations. 216. Total building cost 
94.15.0. S.A.E. for leaflet. 

P.M. SPEAKERS. loin. W.B. "Stentorian" 
3 or 15 ohms type HF 1012 10 watts hi-fidelity 
type. Recommended for use with our All 
A lifer, £4.7.8. 121n. R.A. 3 ohms 10 watts 
(12.000 lines), 59/9. 
TWEETERS. R.A. 3 ohm. 19 /11: 15 ohm. 25/9 

R.A. loin. DUAL CONE 3 ohm 8 watt 
Speakers. Ideal for Stereo. Only 39/9 ea. 
Jason ESITI V.H.F. /F.M. Radio Tuner de- 
sign. Total cost of parts including valves. 
Tuning dial, Escutcheon, etc.. 86.19.6. 
LINEAR LIS MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative feed -back 12 dB. Separate 
Bass and Treble Controls. For mains 200- 
250 v. 50 c /s. Output for 2 -3 ohm speaker. 
Mullard valves EZ80, ECC83. EL84. Size 
only 7 x 5 x Min. high. Guaranteed 12 months. 
Only £5.19.6. Send S.A.E. for leaflet. 
Terms: Deposit 22/6 and 5 monthly Pay- 
ments of 22/6. 

10 WATT HILGH 
R 

In walnut veneered 
cabinet. Gauss 
12.000 lines. Speech 
coil 3 ohms or 15 
ohms. Only £4.19.8 
Carr. 5/-. Terms: 
Deposit 11/3 and 
9 monthly pay- 
ments of 1113. 
1210. 20 WATT 
HI -FI LOUD- 
SPEAKERS IN 
CABINETS. Size 

18 x 18 x Min. Finish as above. Terms: 
Deposit 17/9 and 9 monthly payments of 
17/9. Only 27.19.6. Carr. 816. 
For larger types see preceding page. 
LINEAR LG34 GRAM. AMPLIFIER. 
High quality. Separate Bass and Treble 
controls. Handsome appearance. Com- 
pletely enclosed. Black /Gold Frontplate 
5 gns. 

R.S.C. 4 -5 WATT AS HIGH -GAIN AMPLIFIER 
A highy- senact st 4 -vane quality amplifier for the 
home, small club, etc. Only 50 millivolts input Is re- 
quired for full output so that it is suitable for use with 
the latest high fidelity pick -up heads. in addition to 
all other types of pick -ups and practically all "mikes". 
Separate Bass and Treble Controls are provided. These 
give full long -playing record equalisation. Ilum level Is 
negligible being 71 dB down, IS dB of Negative feedback 
Is used. N.T. of 300 v. 25 mA and L.T. of 6.3 v. 1.5 a. Is 
available for the supply of a Radio Feeder Unit. or 
lape -Deck pre -amplifier. For A.C. mains input of 200- 

230::.50 v. 50 e /s. Output for 2-3 ohm speaker. Chassis is not alive. Kit is complete 
in every detail and includes fully unched chassis (with haseplatel with Blue 
Ilammer finish and polet -to -point wiring diagrams and Instructions. Exceptional 
cal ue ut only £4.15.0. of assembled ready for use 25 /- extra. Plus 3/6 cary.. or 
deposit 28/8 and 5 %monthly payments of 22/6 for assembled unit. 

GLASGOW - LONDON - EDINBURGH 
326 ARC: l l.l' S'TIIEE:T 238 EDGWARE: RO. \I) 133 LEITH STREET 

Three new branches opening early March 
THE SKYFOUR 'l'.R.E. RECEIVER. MULTI-METER, ('ART MI. Sensitivity 
A design for a 3 valve long and medium 2,000 ohms per volt. A.C. and D.C.. 54/ -. 
wave 200 -250 v. A.C. Mains receiver with A.í0. Basic Meter sensitivity 155 micro - 
selenium rectifier. High gain H.F. stage amps A.C. and D.C. ranges £4.17.6. 5.20. 

and low distortion detector. Valve line -up Sensitivity up to 10.000 Ohms per volt A.C. 

6157. SP61, 6V6G. Selectivity and quality and D.C., 88.10.0. 30,000 ohms per volt, 
excellent. Simple to construct. Point -to- with overload buzzer. 28.19.8. 
Point wiring diagrams, instructions and R.S.C. CORNER CONSOLE CABINETS 
parts list 119, maximum building coats 
£4,19.8, inc. attractive walnut veneered Polished walnut 
wood cabinet 12 x 61 x 5í1n. veneer finish. Pleas- 

ing design. JUNIOR 
MODE'.. Size 20 x 11 

x 810. for 8 x 5ín. or 
10 x 61n. speakers. 
2gg g-g 
DARD MOSLDELAM 
Size 

. 

12In. for 8 x or110in 
speakers. 24.11.9. 
SENIOR MODEL 
Size 30 x 20 x 15in. 
we 12in. Speaker. 
Suitable Speaker 
systems below. 
Only 7 ins. 
AUDIOTRINE HI -FI SPEAKER SYS- 
TEMS. 

line 
Consisting 

5 igh ?quai 
matched 

speaker: 
cross-over unit e o condenser. e) and 

(consisting 
The smooth 

response and extended frequency range 
ensure surprisingly realistic reproduction. 

OraSeniorl115wwatt 
rating Carr. 5/ -. 

A UDIOTRINE [:NT 
Type B512. " 2. Size e x 55 x ai. C'ABEQCIIPINE'ETS. 

Supplies 120 v. 90 v. and 60 V. Size 36 x 15 x 

40 mA and 2 v. 0.4 a. to 1 amp. 181n. Beautiful 
fully smoothed. Thereby walnut veneer- 
completely replacing both ed finish. Ele- 
H:r. batteries and L.T. 2 v. gant contem- 
actumulatnra when eon- poetry design. 
necled to A.C. mains suooiv Robust con - 

200/500 v. 50 c/s SUITABLE s t r u c t i o n. 
FOR ALL BATTER'' RE- Uncut, remov- 
('EIVERS normally using abiebaseboard. 
2 v. accumulators. Complete Depth above Only 124 ens. 

kit of parts with diagrams and Instructions. baseboard Carr. 5¡. 
9/9, and 9mthÿ. pymts 29/9 

4919. or ready for use. 59/6 

H.S.C. BASS REFLEX CABINETS, 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker, but suitable for 
any good quality 10in. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 12 x 101n. Handsome 
appearance. Ensure superb reproduction 
for only £3.19.6. 
STANDARD MODEL. As above but for 
121n. speakers. Size 20 x 15 x 1310. For 
vertical or horizontal use. £5.19.6. Set 
of legs with brass ferrules. 19/6. 
R.S.C. JUNIOR Ill -Ft REPRODUCER. 
The very latest Goodman Axlette 8 High 
Fidelity loudspeaker (retailing at approx. 

Ens.) fitted in a specially designed Bass 
Reflex cabinet size 12 x 18 x loin. Acousti- 
cally lined and ported and finished in 
polished walnut veneer. Matching im- 
pedance 15 ohms. Frequency 
range 40- 15,000 c.p.e, Power g Gns. handling 6 watts nominal. 
Ideal for Stereo. Carr. 4/6. 

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 tin. 
approx. Completely replaces 
battery supplYln: 1.4 v. and 
90 v. where A.C. mains 200 -250 
v. 50 c/s is available. suitable 
for all batlery portable 
receivers requiring I.4 and 
00 v. This Includes low con - 
sumption types. Coimdete 
kit with diagrams. 39/9. ur 
ready to use. 46/6. 
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AUDIOTRINE HI-FI TAPE RECORDER KIT 25z Vies- REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a Reel 01 Best Quality Tape and a Handsome Portable Carrying Cabinet with latest attractive two -tone polychrome finish, size 141 x 15 x 8)in. Sign and circuit. Total cost 11 purchased Individually approximately 240. Performance equal to units in the £60 -£80 class. S.A.E. for leaflets. TERMS. Deposit 22.13.9 and 12 monthly payments of 44/.. Cash' price if settled in 3 months. 

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

Two input sockets with associated controls 
allow mixing of "mike" and gram., as In A10. 
High sensitivity. Includes 5 valves, ECC83, 
ECC83, EL84, EL84, EZ81. High Quality sec- tionally wound output transformer specially ': 
designed for Ultra Linear operation and reli- able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequency 
response -f 3 dB 30- 30,000 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 PLAYLNG 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 7in. For A.C. mains 200 -250 v. 50 c.p.s. Output for 3 and 15 ohms speakers. Kit Is complete to last nut. Chassis is fully punched. Full Instructions and point -to -point wiring diagrams supplied. Only 8 Carr. (Or factory built 51/- extra.) Gns. 10 / -. 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 /l, Switched Negative feedback equalisation. Positions for Record llin., 31in., 711n. and Playback. EMS4 Recording Level Indicator. Designed primarily as the link between a Collaro Tape Tran- scriptor 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 of "lift" 
and "cut ". Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECC83, 
ECC83, EL84, EL84, EZ81. Outputs for 2-3 ohm speakers. Point -to -Point wiring diagrams and in- structions supplied. Send S.A.E. for leaflet 
Full constructional details and price list 2/6. Carr. 10 /- 

Kit can be supplied assembled and ready to use for 59/6 extra. 

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 
PLUS 

MAINS 

R.S.C. GRAM. AMPLIFIER KIT. 
3 watts o /put. Negative feedback. Controle 
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 39/6. B.S.R. Stereo 39/9. 
BRADMATIC RECORDING HEADS. High Impedance Record/Playback 22/5. Low Impedance Erase. 12/6. 

High Impedance, ERecoord/Playbaack 15/-. Low Impedance. Erase, 10 / -. PICK -UP ARMS. Complete and with latest Acos /h4 -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 89-1 

3sttand 59/9. Lapel 
heavy table 

type 29/9. 
COLLARO JUNIOR 4 -speed Single Player Unit and Crystal Pick -up with b1 -11 Turnover head. Only 23.19.8. 
B.S.R. UAI4 4-sp'd AUTO -CHANGERS 
with hi -fl turnover head, 26.19.8 Cart. 4/6. 
GARRARD . AUTO-SLIM. 4 -SPEED 
AUTO- CHANGER with high fidelity 
AC main 

Latest 
Carr. 

For 
v 

GARRARD ATS AUTO -SLIM DE- LUXE 4 -SPEED AUTOCHANGERS. 
Turnover GCS head, for 200 -250 v. A.C. 
mains, 211.9.0. 
tiL3A 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.C. mains. Size 
114 x 2i x 24111 Controls: Vol. and Tone 
with Switch. Only 59/8 

SENSATIONAL 
STEREO OFFER 

A complete set of parts 4 Gm. to construct a good 
quality Stereo amplifier with an 
undistorted output total 6 watt.. 
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, 
6/12 v. O 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 

:::.;:-:..:::.;. -.-.- 
','",Y'::ts.k?;:«::.;::;`:;:; 

CHARGING EQUIPMENT Guaranteed 12 month,. 
All for A.C. Mains 100 -258 v., SO c /s- 

ASSEMBLED 
4 amps 6/12 v. Fitted Am- meter and variable 
charge rate 
selector. Also 
selector plug 
for 8 v. or 12 v. charging. Louvred steel case with stoved 

grey hammer finish. Fused and ready 
for use with mains and output C / 9 leads and battery clips. Carr. 4/0. 59 
Terms: Deposit 12/- and 6 monthly 
payments of 12/-.. 

ASSEMBLED 
6/12 v. 2 amps. 
Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Fused, ready for 
use with mains 
and output leads. 
39/9 33/9 

r- 
6/12v. 1 amp. 27/9 
Less meter. 

CHARGER KIT, 12 v, H 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 29.19.6. Carr. 
15/ -. Please state 11 12 v. or 24 v. kit required. 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former, F.W. Bridge. Metal 
Rectifier, well ventilated steal 
ease. Fuses. Fuse -holders. 
Grommets, panels, Heavy Duty 
Clip. circuit. Carr. 3/6 extra, 
6v. or 12 v.1 amp 2219 
As above, with Ammeter 2 
6 v. 2 amps 19/9 
6 v. or 12 v. 2 amps. 25/9 
6 v. or 12 v. 2 amps, inclu- 
sive of Ammeter 35/9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable 
charge rate selector 5219 

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

CHARGER KIT; Ile. 10 Amp. 
with variable charge rate 
adjustment and ammeter. 
24.19.6. Carr. 10/ -. 

FULLY R.S.C. MAINS TRANSFORMERS (GLiARANTEFD) 
Interleaved and Impregnated. Prim- aries 210- 230 -250 v. 50 a /s. Screened 
TOP SHROUDED DROP THROUGH 
250- 0 -250v. 70mA, 6.3v. la, 0- 5 -6.3v. 2a.. 17/9 
350 -0-350v. 80mA, 6.3v. 2a, 0- 5 -6.3v. 2a.. 18/9 
250- 0 -250v. 100mA, 6.3v. la, 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. 3a 25/9 
300- 0 -300v. 130mA, 6.3v. 4a, 6.3v. la, for 

Millard 510 Amplifier .. 29/9 
300 -0-300v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 28/9 
350- 0 -350v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 26/9 
350-0.350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a 29/9 
FULLY SHROUDED UPRIGHT 
250-0-250v. 60mA, 6.3v. 2a, 05 -6.3v. 2a, 

Midget type 21 x 3 x Rn. 17/11 
250- 0 -250v. 100mA, 6.3v. 4a, 05 -6.3v. 3a 27/9 
300.0 -300v. 100mA, 6.3v, 4a, 5v. 3a 27/11 
300- 0 -300v. 130mA, 6.3v. 4a, C.T. 6.3v. 

la. for Millard Amplifier . 33/9 
350- 0 -350v. 100mA. 63v. 4a, 0-5-6.3v. 3a 27/11 
350-0-350v. 150mA. 6.3v. 4a, 0-5-6.3v. 3.. 35/9 

FULLY SHROUDED (continued) - 
420- 0 -425v. 200mA, 6.3v, 4a, C.T. 5v. 3.. 55/- 
425-0-425v. 200mA, 6.3v. 4a, C.T., 6.3v. 

4a. C.T. 5v. 3a .. 59/9 
450-0-450v. 250mA, 6.3v. 4a, C.T. 5v. 3.. 69/9 OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 354, 

etc. 
Small Pentode, 5,0000 to 30 .. . 

Small Pentode 7/8.0000 to 30 .. Standard Pentode 5,0000 to 30.. ,. Standard Pentode 7,00011 to 30.. 
10,0030 to 30 . 

Push -Pull 8 watts, EL89, or 6V6 to 30 
or matched to 150 

Push -Pull 10 -12 watts to match 6V6 or 
51.84 to 3-5-8 to 150 .. .. 19/9 Following types for 3 and 150 speakers: 

Push -Pull 10-12 watts 6V6 or EL84 .. 18/9 Push -Pull 15-18 watts, 6Le, K768 .. 22/9 Push -Pull Mullard 510 Ultra Linear 29/9 Push -Pull 20 watts, sectionally wound, 
6L6. K766. EL34, etc. ,. .. .. 49/9 

4/6 

vé 
5/9 

5%8 

9/9 

MIDGET MAINS Primaries 200.250 v. 
50 c /s. 250v. 60mA, 6.3v. 2a .. 11/9 
250-0-250v. 60mA. 8.3v. 2a . 12/11 Both above size 21 x 21 x 211n. 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 c/s primaries 6.3v. 
1.5a., 5/9: 6.3y. 2e, 716; 0- 4 -6.3v. 2a; 7/9: 
12v. la, 7/11: 6.3v. 3a, 8/11; 6.35. 6a. 17/6: 
12v. 1.5a, twice, 17/6. 
SMOOTHING CHOKES 
150mÁ, 7 -10 H, 250 ohms.. .. .. 11/9 
100mA, 10H. 200 ohms .. ,. . 8/9 
80mA, 1010. 350 ohms .. .. ... 5/66 
60mA. 10H, 400 ohms 4/11 
CHARGER TRANSFORMERS 
All with 200 -230 -250v. 50 c/s Primaries: 
3a. 16/9; 0.9 18 5a, 19/9: 00- 9- 15v88a. 2319; 
0- 9 -15v. la. 88/9. 
AUTO (Step up/Step down) TRANS. 
0- 110/120- 230/280v. 50-80 watts, 18/9: 
250 watts. 39/9; 150 watts. 27/9. 
MICROPHONE TRANSFORMERS 
120: 1 high grade. clamped. 8/9. 
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BERNAROS BOOKS 
FOR CONSTRUCTORS FROM 

BEGINNERS TO EXPERTS 

Hundreds of designs to choose from, 
and we stock all the parts required 

SOME RECOMMENDEI) TITLES 
PRICE 

No. TITLE Post Free 

100 Comprehensive Radio Valve Guide, Book 1. 
Covers all valves issued up to 1951, clearly 
classified, with connection and base diagrams. 
Includes many special types 5/- 

121 Comprehensive Radio Valve Guide, Book 2, 
covers all valves between 1951 -1954 .. .. 5/- 

138 How to make Aerials for TV & VHF /FM Trans. 
missions. Size 10} x 71 in... 2/6 

143 Comprehensive Radio Valve Guide, Book 3, 
covers all valves between 1954 -1956 .. 5/- 

151 Transistor Su het Receivers. Over 50 com- 
plete circuit diagrams, servicing hints, technical 
specifications and equivalents list, etc. .. 7/6 

155 Portable Transistor Radio and Radiogram. 
How to build one in an attractive cabinet. .. 2/6 

156 Transistor Circuits, Manual No. 1. How to build 
various radios, phone amplifier, etc. .. .. 2/6 

157 Comprehensive Radio Valve Guide, Book 4, 
covers all valves issued since 1956.. .. 5/- 

163 Transistor Circuits Manual No. 2. Fur more 
advanced equipment .. .. .. 

167 Transistor Circuits Manual No. 3 .. .. .. 
168 Transistor Circuits Manual No. 4 . .. 
170 Translator Circuit. for Radio Controlled Models .. 
171 Supersensitive Transistor Pocket Radio 
172 Internatipnal Radio Stations List .. .. 
173 Practical Transistor Audio Amplifier, Book 1 . 

174 Transistor Subminiature Receiver .. 

175 Transistor Test Equipment and Servicing Manual.. 

216 

2!6 
26 
716 
3,6 
2'6 
36 
5; - 
3, 6 

176 Manual of Transistor Audio Amplifier from 
50 nt.icrowatt to 75 watt types .. 6/- 

178 Comprehensive Radio Valve Guide, Book 5 
Covers all valves since 1960 6/- 
(Note -the entire series includes Ti' and CR 
tubes, thyratron and other specials, and have about 
900 illustrations per vOlurrtel. 

179 Transistor Circuits Manual No. S. Contains 
many advanced designs .. 

182 Atm-Glance Radio Valve át TV Tube Equivalents 
Manual. Over 8,000 types, cross- indexed .. 3/6 

123 How to Receive Foreign TV Programmes on 
Your Set by Simple Modifications .. .. .. 5/- 

All these books are expertly presented. well illustrated and 
generously provided with circuits and instrucrions where 

appropriate. 

5/- 

SEND Gds for 16 -page Catalogue of all Bernards 
Publications. Full range always in stock. 

ALL BOOKS POST FREE -SEE ALSO PAGE 1034 

Orders by poet to Mail Order Division. 

BEAR HUDSON LTD 
63 GOLDHAWK RD., SHEPHERDS BUSH 

LONDON W.I2 
Vest to Goldhaurk Rd. Station, Met. Phone 511E 2581 und 4794 

also st I I JERDAN PLACE, FULHAM, LONDON S.W.6 
(Fulham Broadway) Phon. FUL. 3405) 

March, 1964 

HARVERSON 
SURPLUS CO. LTD. 

For address see 

opposite page 

OUR LATEST BULK PURCHASE! 
..RAND NEW A.C. MAINS 

O VALVE SUPERHET 
RADIO HEOEIVERs 

Housed lo beautifully styled cabinets 
offering terrific performance and Very 
high quality reptoductaon Bolli-is 
ferrite rod aeri41 for reception o' an 
your favourite programmes. Fully 
guaranteed. 
MODEL 

10 

66 (as Medium. 
Long Short waves. las 

d. r 4IIn, h. PRICE OILY 17.17.6. 
P. a P. 5/6. 

MODEL =8.1181 die 
4i 
circuitry to above 

n. h PRICE ONLYtM.14.8. P. 
Medium 

P. 6 
wave onl, Blee 

Either of th above ran be eeaftp adapted for use as .4 V Feeder nwa. 

3 -VALVE AUDIO AMPLIFIER. MODEL HÁ34 
Designed for HI -FI reproduction of records 
A.C. Mains operation. Ready built on plated 
heavy gauge metal chassis, die 711u. W. a 41n. d. 
x 4; In. h. laoorporates BCCB3. RUM, 858b 
valves, heavy duty double wound mains 
transformer and output transformer matched 
for 3 ohm speaker, separate Bass, Treble and 
volume controls. Negative feedback live. 
Output 4h watts. Front panel san be detached 
and bads extended for remote mounting or 
control. 

The -HA34 ties been specially designed for Ade a ity nd our quant order enables 

eA us to offer them complete with knobs .5sf r. a P. 4/ 
valves. etc., wired and tested for only 
TWO VALVE AMPLIFIER similar to above but using ECL62 and ESSO 

with tone and volume controls. Output 3 watts. (RICE 76/-. P. 4 P. 41 -- 

SPECIAL OFFER! 
MARCONI QUARTZ 

CRYSTALS TYPES ZHB 
Gish encapsulated, 2 wire lead out. 
Size ilia. high x Ils., dia. Following 
frequencies iKc /el only available 

13821, 13583, 13048. 13700 
13771, 13833, 13068, 131658 
14021, 14083, 14148, 14.708 
14271, 14333, 14390, 14459 

6/- each. P. a P. tl- per oryetal. 
3 or more Post Free. 

4 -SPEED PLAYER UNIT 
BARGAINS 

All Bread New iu Rakers' Original 
Packing 

SINGLE PLAYERS 
TU /116 63.10.0 Can. It 

AUTO CHANGERS 
B.S.E. í;A14 16.2.6 
Latest 16.8.R. VAl6 0. 
LATEST GARRARD AUTO4LI 
with heavy -duty, 4 -pole motor. 
FEW ONLY 17.7.0 (Standard 
Auto -Slim 16.17.6). i'arr. 5l. on each. 

SPECIAL 
TRANSISTOR BARGAINS 

ALL BRAID NEW 
GET 15 (Matched Pair) lid - 

O071 6/- PXA101 SIS 
0072 el- XA103 8/6 
oc76 el- V 15110p 1916 
Bet of Multard 6 transistors. 0044, 
2 -0045, 0081D matched pair 
0081, 26//-. 

WISWAN MAZDA 
R.F.1 Pack: l- PX.A102 Mixer: 
2- PEAIOI I.F. Amp.; (Equiv. 
0044 and 00451 10 /8 
R.F.2 Pack: '1- PXA1O1 I.F ; - 
PXA10.1 Osc.; 1- PXA102 
Mixer 16 /6 
L.F.6 Pack: Consisting of PXB113 
Driver. Matched pair PXC171, 
mounted compDplDlete with heat sinks 

ALL TRANSISTORS POST FRET: 

CARTRIDGE BARGAINS! 
B.S.R. TOSS High output com- 
patible Stereo Cartridge. Bregd New. 
Complete with Stereo /L/'/78 sapphire 
stye and universal m0Untlug 
bracket. Original list price 114/111 

OUR PRICE MI/6. P. a P. 1 /, 

COLLARO 111 -P 
STEREO 5/0 OARTRIDOE 

Type "C''. Complete with universal 
bracket and styl Vor Stereo, LP 
and 70. Otlglaei Ost prie, 69 /4. 
OUR PRICE 26/-. Y. a Y. 1 / -. 

ACOS OP86/1 T/0 MONO CRYSTAL 
CARTRIDGE. Comp. with wppldrs 
styli and mounting bracket. Limited 
number vol, at 12/0. P. a P. 

MARTIN 
RECORDAKITS 

Tape Amplifier for B.S.R. fps6.0 Deck. P. & P. 316 

Abbot with 7 x tain. Speaker fo, 

above 54.4.0. Carr. and lus. 61 -. 

Tape Amplifier for Collaro Studio 
Deck, 811.11.0. P. A P. 3/6. 
Cabinets with 0 x 51n. speaker for 
above, 16.6.0. Carr. and lua. 
Tape Pte -Amplifier, for Copero 
studio deft, complete with power 
supples, 16.6.0.. P. in P. 3/6. Full 
easy- toefolow instruction* suppled. 
send B.A.E. for leaflet. Full range 
of Microphones and Tape always is 
eto.k. 

FEW 
ONLY 

STEREO AMPLIFIER 
Incorporating I ECL62e 
and 1 EZ80, heavy duty, 
double wound mains trans- 
former. Output 4 watts per 
chenneL Pull tons and 
volume controls. Absolu- 
tely complete. 

BARGAIN PRICE 89/6 P. a P. N -. 
Also available coMplate with too e x ale. 

Speaker. for only 15.10.6. P. R P. 6/8. 
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SPECIAL 
PURCHASE! 

TURRET TUNERS 
by lamons maker 

new and c used. 
Complete with 11..3 '84 and 
PCF80 valves, 34.38. Me /s 
LP. Biscuits for Channels 
1 to 6 and 8 and 9. Circuit 
diagram supplied. 
ONLY 251- each. P.P. 2/6. 

F.M. TUNER 
HEAD 

A permeability tuned tuner 
head by a famous maker, 
supplied without valve 
(ECCSI) and drum and 
spindle, 18/6, plus 118 F. 8 
P. Valve 8/8 extra. Drum 
and spindle 3/8 extra 

GÖRLER F.M. 
TUNER HEADS 

10.7 Mc /a I.P. 
16/ -, plus 1/9 P. 8 P. 
(ECC86 valve, 8/6 extra). 

E.M.I. 4 -speed 
Player and P.U. 
FURTHER HUGE 

PURCHASE enables us to 
Ober these 67 /a P.Ú6 

P. 

Heavy 811s, metal turn- 
table. Low flutter per- 
formance 200/250 v. shaded 
motor with tap at 45v. for 
amplifier valve filament if 
required. Turnover LP /78 
head. 

RECORD PLAYER 
AMPLIFIER 

2 valve (EZ80, E('L82), 
A.C. mains, 3 watts 
output. ready built, tested 
and complete with valves 
and output transformer. 
Size w. x 24in. d. x 
64in. h. 56 / -. P. 8 P. 3/-. 
Suitable speakers: 681n.16/- 
P. 8 P. 1/6. 10 x 6in., Eli / -, 
P. & P. 1/6. 

SPEAKER & 
CABINET FABRICS 

Oatmeal or Red and Gold 
Vynalr for speaker and 
cabinet covering, also Red 
Renifle for cabinet cover- 

- Mg only. All 641m wide 
and usually sold at 35/- 
yard. 
OUR 1 sf c per yard 
PRICE / V length 
plus P. & P. 1/9 per yard. 
(Minimum order 1 yard). 
Send S.A.E. for samples. 

HARVERSON'S F.M. TUNER Mk. I 

P.M. 
tuning 
head by 
famous 
maker. 

Guar- 
anteed 
non- drift. 

Per- 
meability 
tuning. 

Fre- 
quency coverage 88- 
300 Mc /e. OA81 
balanced diode output. Two 1.F. stages and 
discriminator. Attractive maroon and gold 
dial (7 x 3in. glass). Self powered, using a 
good quality mains transformer and valve rectifier. 

Valves used ECC85, two E1680's. and E280 
(rectifier). Fully drilled chassis. Size of 
completed tuner 8 x 6 o 54in. All parts sold 
separately. Set of palts if purchased at one time 
26.19.8, plue 8/6 P.P. and ins. Circuit diagram and 
instructions 1/6 post free. Mark II Version as above 
but complete with magic eye, front panel and 
brackets. 88.12.6. P. & P. 8 /6. 
Mark III Version as Mark I but with output stage 
(ECL82) and tone control. 67.7.0. P. & P. 8/6. 
Handsome Metal Cabinets. Choice of Grey, Black 
or Green. To lit Mark I, 25/ -. P. & P. 2/6. To fit 
Mark II, 17/8. P. & P. 2/6. 

6 TRANSISTOR AND 
DIODE SUPERHET 
A first -class 2 wavebands 
transistor euperhet. Printed 
circuit panel (size 84 x 21ín.) 

3 pre -aligned I.F. transfor- 
mers. High -gain Ferrite rod 
aerial. All First -grade 
transistors. Car aerial 
winding. Push -pull out- 
put. All parts supplied 
with simple instructions. 
All parts sold separately. 
Set of parte if purchased at 
one time. 

ONLY £4.55.0 
2/8 

35 OHM SPEAKERS 
Suitable for use with above 
2111. Goodman. Ideal replace- 

nt for most pocket portables 
8 /6; 24in. 10/6; 311m 1/6; 
Sin. 17/6; 7 e 4in. 21 / -. 
P. & P. 1/6 per speaker. 

Portable CABINET 
Size approx. 95 x 61 x 351n. 
Suitable for above using 34ín. 
speaker, 25/ -. P. & P. 2/'. 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAO 

Peak output in excees of 
11 watts. All standard 
British,components. Built 
on printed circuit panel, 
size 6 x 3in. Generous 
size Driver and Output 
Transformera. Output 
transformer tapped for 3 
ohm and 15 ohm speakers. Transistors (GET114 or SI Mollard ()Coll) and matched pair of OC81 o /p). 

9 volt operation. Everything supplied, wire, battery clips, solder, etc. Comprehensive, easy to follow instructions and circuit diagram 1/6 (Free with kit). All parte sold separately. 
Also ready built and tested, 62 /6. P. & P. 2/6. 
A pair of TAl's are ideal for stereo. 

SPECIAL 
PRICE 

P. & P. 2/6 

10/14 WATT HI -FI AMPLIFIER KIT 
A stylishly finished monaural 
amplifier with an output of 14 watts. 
from 2 ELS4e in push -pull. Super 
reproduction of both music and 
speech, with negligible hum. 
Separate inputs for mike and gram. 
allow records and announcements 
to follow each other. Fully 
shrouded section wound output 
transformer to match 3.150 
speaker and 2 Independent volume 
controls and separate bass and 
treble controls are provided giving 
good lift and cut. Valve line -up 
2 EL84s, ECC83, EF86 and EZ80 
rectifier. Simple instruction 
booklet 1/6. (Free with parts.) 
All parts sold separately. ONLY 16.19.6 "P. & P. 6/6 Also available ready built and tented complete with Input lack plugs. 
EB.IS.O P. & P. 6/6. 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

24in. 12/8; lin. 12 /6; 61ím 16 / -1 
Bim 21 / -; 10ím 25 / -; 12in. 27/6 
E.M.I. 24in, tweeter 10/6 
loin. z Bin. .. 26 /- 

Also 16 ohm 12 inch, 30/ -. 
Rola Celesttlon approx. 9in. x 
Olas. middle register speaker 10/6 
P. & P. up to 6ín. 1/8; over Oln 

2/6 per speaker. 

AMPLIFIER ON 
PRINTER. 
CIRCUIT 
BOARD 

AMPLIFIER 
CARRYING CASES 

BRAND NEW 
Strongly made wooden eon - 
etructivn, tough vynide covered, 
complete with carrying handle. 
Overall size 131ín. wide x pin 
deep x emu. high with eloping front 
panel. Weight only 44 lbs. Ideal 
for our 10/14 watt amplifier and 
many others. 
BARDAIN 

A P. 4/$ 28/6 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 I.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (mec., long, 
and aerial coupling). 28/8 complete, post 1 /.. 
6 transistor printed circuit board to match. 8/6, 
poet Od. Circuit doctoro 1oi extra. 

QUALITY RECORD PLAYER 
AMPLIFIER 

A top -quality e.ord payer amplifier. Sire 
w. z Itin. d rx 511n. h. This amplifier (which 

1s used in a 29 gu. record player) employs ECC83, 
EL84. EZ80 valves. Baas, treble and volume 
controls. Complete with output transformer 
matched for 3 ohm speaker. 

PRICE 6916 P. & P. 316 
DITTO. Mounted on board with output trans- 
former and bin. speaker. 

Complete at 89/6 P. & P. 416. 

QUALITY PORTABLE RECORD PLAYER CABINET 
Uncut motor board. Will take above amplifier and 
B.B.R. or GARRARD Autochanger or Single 
Record Player Unit. Size 19 x 14 x 84in. 

PRICE E3.9.6 Carr. 5/. ' LOOK OPPOSITE FOR MORE BARGAINS 

TAPE DECKS 
COLLABO STUDIO DECK 

010.10.0 plue 5/6 caer. and Ins. 
B.8.ß. MONAEDECK 

(Single speed) 38mn. per sec., simple 
control, uses 5f in. spools, 2 6.15.0 
plus 5/6 esrr, and Ins. (Tapes extra 
on both). 

Two valve. UY85, ULE4. 
O.P. trans.. use with 80 volt 
tap off motor, 39/6. 
P.P. 2/6 on above. Dropper 

for filament V required, 
2/6. 

Superior CABINET To take 8 x lin. speaker, with motor board 
will accummodalc BOB UA14 or IIA16. 63.9.0. Carr. 6/6. Speaker 10 /6 
extra. P. & P. 1/6 extra 
LARGE CABINET Similar to above with 3 ohm speaker. 68Á.6 
Carr. 5 /, * BARGAIN 
ACOS CRYSTAL MIKES. High 
imp. For desk or hand use. high 
sensitivity, 18/8. P. & P. 1/6. 
TM CRYSTAL STICK MIKE, 
Listed at 45/-. Our price 18 /8. 
P. & P. 1/6. 
CARBON MIKE INSERTS. Brand 
new, 24ín. die., 8/6. P. & P. 9d. 
STANDARD COLVERN 80K W/W 
Pre -set Pote. 2 for 4/ -. P. & P. 1/ -. 
STANDARD Ilia. FUSEHOLDERS 
Laminated Twin, 2 for 1 /8. 
P. & P. 9d. Laminated Single, 

2 for 1 / -. P. & P. 6d. 
Belling -Lee Panel moun- 
ting, single 21- each. 
P. & P. 6d. HARVERSON SURPLUS CO. LTD. 

170 HIGH ST., MERTON, S.W.19. CHErrywood 3985/6 
Open all day Saturday Early closing Wed., 1 p.m. 

A few minutes from South Wimbledon Tube Station. (Please write clearly) 
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA. 
BEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

TRANSISTOR DRIVER 
and 0/P TRANSFOR- 
MERS. (Tapped 3 ohms 
and 15 ohms output). 
plue 4 suitable Transis. 
tors giving approx. 1 

watt output.80 /-. P. P.2 /.. 
Preciriou made .0005 2- 
gang TUNING CONDEN- 
SERS. Size 21 x 31 x llin. 
4/- each. P. e P. 1/6. 

CORNER * 
MAINS TRANSFORMER 

Drop thru' type. 'Dapped pri. 
wary 119v., 200e., 220v., 240v. 
320.0 -320v. at 80mA and 6.3v. 
at 3 amps. Generous core. Stack 
size 31 x 24 x. 1lin. Weight 
41bs. ONLY 15 / , P. 8 P. 3/8. 
CONDENSERS. 6000 mFd. 12 v. 
wkg. Size 3 x lia. dip. 8/ rash. 
P. 8 P. 6d. each. 

8 x 2 4is,, 8 ohm SLOT SPEAKERS 
Specially designed to handle large 
output. Ideal for high quality 
reproduction when speaker space is 
limited. Special purchase, regret no 
further technical details available 
but an absolute snip at 8/- each. 
P. & P. 1/6 per speaker. 
FEW ONLY 8 x 4in. 8 ohm Speaker, 
Similar to above. Only 9 / -. 
P. & P. 116 per speaker. 
8 x Sin. 3 ohm SPEAKERS BY 
WELL KNOWN MAKER. Un- 
rrepeattabig e ch at only 10/8 ea. 
P. per speaker. 
A pair of these are ideal for Stereo. 
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LASKYS 
RAD70 

The SKYROVER 
Control,: Waveband Selector, 
Volume Control with on /.iff 
Switch, Tuning Control. In 
Plastic cabinet, size 10 x 61 x 311n. 
with metal trim and carrying 
handle. 
Can be built for 

A10.19.6 
Post and Packing 5/- extra. 

The SKYROVER DE LUXE 

PRACTICAL WIRELESS March, 1964 

For the Finest Value and 
TRANSISTOR RECEIVERS AND 
We consider our construction parcels to be the finest value on the home co - 

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 
and SKYROVER DE LUXE 
GENERAL SPECIFICATION: 
7 transistor plus 2 diode superhet, 6 waveband portable 
receiver. Operating from four 1.5 v. torch batteries 
The SKYROVER and SKYROVER DE LUXE covers the 
full Medium Waveband and Short Waveband 31 -94 M- 
end also 4 separate switched band -spread ranges 13M, 
16M, 19M and 25M, with Band Spread Tuning for accur- 
ate Station Selection. The coil pack and tuning heart 
is completely factory assembled. wired and tested. 

three homaf 
remaining can 

follow.pstage by stage 
instructions. 
SPECIFICATION: 
Superhet, 470 Kc /s. All Mollard Transistors and Diode. 
Uses 4-U2 batteries. Sin. Oeramic Magnet P.M. Speaker. 

,las-v to read Dial Scale. Band Spread Tuning. 
500 MW Output. Telescopic Aerial & Ferrite. Rod Aerial 
N AVEBAND COVERAGE: 180 -516M' 31-04M and 
Band Spread on 13, 16, 19 and 25 metre Bands. 

Tone Control Circuit is incorporated, with separate 
Tone Control In addition to Volume Control, Tuning 
Control and Waveband Selector. in a wood cabinet. 
size 119 x 69 x 3in,, covered with a washable material. 
with plastic trim and carrying handle. Also car 
aerial socket tilted. 
Can tia £12.19.6 P. P 
built for 51- extra 
Data for each receiver 2/5 extra. Refunded if you pur- 
ease the parcel. Four U2 batteries. 2/8 extra. Four 
Leak -Proof batteries, 3/4 extra. All Components 
Available Separately. 

i 

! 
f 

THE 

"SPRITE" 
Can te u,t i 

79/6 
P. S 1' :f /e extra. 

*Six- Transistor Superhet Miniature Per- 
sonal Pocket Radio. * Long and Medium 
wavebands. * Ferrite Rod aerial. * I.F. 
Frequency 470 Kc,c. * 3in. Speaker. 
* Printed circuit 21 x tin. * Slow Motion 
Drive. * In Plastic Case. Size 1 x 21 is fin. 
In order to ensure perfect results, the 
SPRITE is 

river and 
with R.F. and 

stages I.F. stages. Driver 
ready built with all components mounted 
on the printed ted circc The The SPRITE pre - 
assembled, plus cabinet, speaker and all 

construe- components for final construe- 
lion, can be built for: 
separatel /y 2 /6. Re Refunded if parcel is puinstructions r- 
chased. Real calf leather case, wr,ststrap, 
personal earphone and case for earphone 
and battery 12 /6 the lot extra. Make no 
mistake this Is a SI. PERIIET receiver 
of genuine commercial quality. It Is 
not a regenerative circuit. 

READY BUILT 
BOY'S T1IANSIS1.r,t i,ADI 
Ready built, ' transistor pocks' 
radio In attractive plastic cale. size 
only 4 x 29 x lin. Fitted w1-.11 21in. 
loudspeaker. Socket for pereonal 
earpiece & telescopic aerial. Works 
from single PP3 type bat- 
tery. Fully tunable over 
full medium waveband. 
Supplied complete with 
earpiece, ;elescoplc aerial. 
carrying aurae and S volt 
battery. Ideal Birthday 
Gift. 

LASKY'S PRICE s 
with all access- 42r- 
orles. Post Pre. 

6 TRANSISTOR POCKET RADIO fully 
built, 4 x 21 x lin. with 211n. speaker. Uses 
single PP3 type battery. Supplied com- 
plete with personal earpiece and leather 
case. Tunable over full medium waveband. 

LASKY'S PRICI: 79x6 Post Free 

Complete with all accessories 

E.M.I. 4-SPEED RECORD PLAYER 
E New, unused and individually boxed fitted with lightweight 

pick -up with ACOS C.P. 73/2 stereo cartridge. Cabinet space 
required 139 x 121 x 49in. A !in. metal turntable Is fitted. 

IFor 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. 87 LP /78 Mono cartridge will 
be supplied in lieu of the GP73 at no difference in cost. 

LASKY'S PRICE 79/6 P. R. P. ;ll' extra. 

The "REALISTIC" Seven 
* ,- transistor Superhet.. * 15i, m,i,Watt 
output into tin. high flux speaker, 
* Ail components mounted on a single 
printed circuit 
board, Size di x 
silo. in one com- 
plete assembly. 
-* Plastic cabinet 
with carrying 
handle, size 7 x 10 
x 341n., in Red/ 
Grey. Blue /Grey 
or all Grey. * 
Easy to read dial. 
* Exterhal soc ket 
for car aerial. 
* I.F. frequency 470 Kc /s. Ferrii,e roil 
internal aerial. Operates from PPP 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. LAAKV'S 
PRICE for the complete parcel inch ding 
Transistors, Cabinet. Sneaker, etc., and 

Data. 
Construction £5.19.6 llata. Can P built 

4/8. i 
PPP Batt. 3/8 Data and Instructions 
separately 2 /6. Refunded if You purchase 
the parcel. 

COLLARO 4TR 200 TRANSCRIPTION RECORD PLAYER UNIT. New and 
unused -listed at 17 gns. LASKY'S P:110E 89.19.6. Carr. & Pack. 5 -. 

REALISTIC SevenDELUXE 
By 'popular request a De Luxe version 
ni the wel,- ,.roven Realistic' -seven- 
now avallatile, With the same electrical 

S syad CL Ñ 
specification 

IOR WOOD CABINET / 
CONTEMPORARY STYLING, covered in 
attractive washable material with super - 
chrome trim and carrying handle. Also 
a 'all vision circular dial. externally 
mounted to further enhance the pleaSent 
styling. ALL FOR ONLY 
P. & P as for Std. model AEI EXTRA. 

PRIVILEGE PARCELS 
A 'Priv ilea, Parcel allows you to pur- 
chase the AiAtio Sy tem ut your choler 
at a Werth While cash saving. Snipe 
examples are listed below, but we shall be 
pleased to quote out Privilege Parcel" 
Prices for any seleetdon of equipment of 
your own Choice. Send us details pf your 
requirements. 
Tudor Stereo Amp - Tgdol Stereo AMP- 
titter £13. 0.0 .miller ... 615. 0.0 
Connoisseur Crafts- Braun t Stereo 
man. 2speed trait- Transcription Unit 
scriptfon player £12. 9.6 

618. 6.6 8 x Sh,4rbis Loud - 
DeCca FFSS Stereo speaker systems 
Pick -up -,,, 218.18.0 510.19.0 

Total 65:. 4.6 

"PRIVILEGE 
P.41tCEL" 

Price: £47.10.0 

Total 547. 8.6 

"PRIVILEGE 
PARCEL" 

Price: 545.0.0 

Collard Studio Tape 
Deck, 4-track mode, 

£10.10.0 
Lasky's Tape Amp- 
lifier £8.19.8 
1 "table Case £3.15.0 
7 x 4in. spin. 15.8 

Total £24. 0.0 

''PRIVILEGE 
PARCEL" 

Price: 222.10.0 
C'Orrlage and Pacltl 
o.,i, tir Inp. 'ytra. 

Collard Studio Tape 
Deck. 1 -track mode, 

513.10.5 
Martin Tape Ampli- 
fier, 4 -track model 

512.12.o 
Portable Cate will, 
Speaker '. :.. 55. 

Total 531.16.o 

"PRIVILEGE 
PARCEL" 

Price: 230.0.0 
nS on all the above 

1 

207 EDGWAQE ROAD, LONDON, W.2. ( 33 TOTTENHAM COURT ROAD, W.I. 152 3 FLEET STREET, LONDON, E.C.4. 

Near Praed St. PADDINGTON 327112 Nearest Stn., Goodge St. MUSEUM 2605 Telephone' Fleet Street 2832. 

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Debt. P.W.. Edgware ltd, Open all day Thursday. Early closing Se, 
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Service in Great Britain 
CONSTRUCTORS' BARGAINS 

LASKY'S NEW SCOOP 
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. The "Sixteen" Multi - 
range offers the home constructor and serviceman an instru- 
ment that will meet most of his requirements for voltage. 
current and resistance measurement. There are 16 switched 
ranges: 9 for voltage measurement. 4 current ranges and 3 resistance ranges. All British components are used throughout. 
The Instrument case is supplied with the meter movement 
built -in. The two scales are clearly printed in black on white 
and are very easy to read. 
RANGE SPECIFICATION: D.C.volts: 0- 2.5- 25 -50- 
250 -500 at 20.0000/V. A.C. volts: 0 -25- 50-250 -500 at 
1.0000 /V. D.C. current: 0- 50µA, 0- 2.5 -50 -250 mA. 
Resistance: 0- 2,0000, 0- 200k0, 0 -20M O. Basic 
movement: 401./A f. s.d. moving coil. With universal 
shunt full scale deflection current is 50µA. Size/ 
finish: Black plastic case. 31 x 5t x Ilin. Controls: This offer is exclusive to Lasky's 
12 position range switch; separate slide switch-tor Radio. 
A.C. volts -D.C. ohms: ohms zero adjustment pot. LASKY'S PRICE meter; meter zero. External connections: Two 
4mm. sockets for ;est lead plugs. Power require- Q .ments: One 15V. and one 1.5V. batteries. Complete r P. & P. 
with all parts and lull construction details. 6!- 

Data and circuit available separately 5/- refunded if all parts bought. 

TAPE DECK MOTORS 
Motors for the Collaro Studio 
Deck -new and unused. 200- 
250 v. A.C. Take -up, rewind and 
capstan. Listed at £2.5.0 each. 
LASKY'S PRICE 14/11 each. 
P. & P. 2/6. 
Set of 3 35/ -- P. as P. 6/ -, 

U.H.F. TUNERS 
Only a few available. Com- 
plete with PC86 and PC88 
valves. We regret no cir- cuit or data is available. 
LASKY'S PRICE 59/6. 
P. & P. 2/6. 

4 Sae opposite page for odd 

The 

AMATEUR RADIO 
HANDBOOK 

Third Edition 

Contents include Fundamentals, Valves, Semi- 
conductors, H.F. Receivers, V.H.F. /U.H.F. Re- 
ceivers, H.F. Transmitters, V.H.F. /U.H.F. Trans- 
mitters, Keying and Break -in, Modulation, Single 
Sideband, Frequency Modulation Propagation, 
H.F. Aerials, V.H.F. Aerials, Noise, Mobile 
Equipment, Power Supplies, Interference, Measure- 
ments, Operating Technique and Station Layout, 

the R.S.G.B. and General Data. 
Bound in maroon linson buckram - - 544 pages 

700 diagrams and 100 half -tones 

PRICE 34/- (Postage and packing 2/6) 
(35.50 post paid U.S.A. and Canada) 

Obtainable from leading booksellers or 

(Dept. P.W.3) 

RADIO SOCIETY OF 
GREAT BRITAIN 

28 Little Russell Street, London, W.C,1 

LASKYS 
RAD10 

MAKERS SURPLUS 
FM TUNER CHASSIS 

A factory built FM Tuner 
using the Gorier front end 
unit and I.F.s. Freq. range: 
88 -108 Mc /s. Valve line -up: 
6AL5, 3 x 6A116, ECC85. Fully 
assembled on printed circuit. 
Illuminated glass dial. Over- 
all size 12 x 6 x lin. tin - 
powered- requires 6.3 v. L.T. 
and 200 v. at 40 mA H.T. Full 

e 'tot it data Included. 
LASKY'S PRICE f5.19.6 P.8 P 

4-SPEED AUTO CHANGERS 
H.S.R. Type UÁ14 /UA20 £5 19 8 
COLLARO Studio C60 wired for 
stereo with monaural p.0 £6 19 8 
MAGNAVOX -COLLARO latest model, 4 -speed 
Stereo Autochanger. Fitted diamond stylus 
arid record dust cleaning attachment 

£7 19 8 Stereo 
GARRARD 
Auto -Slim Mono £8 10 0 
Auto -Slim Stereo £7 10 0 
Auto -Slim Mono Plug -in -head £7 7 0 
Auto -Slim De Luxe Mono AT6 £11 9 0 
Auto -Slim De Luxe Stereo AT6 £12 5 0 
Lab. Model "A" Mono £19 14 0 
Lab. Model "A" Stereo £20 10 0 
Postage on all above 5/ -. 

es .....e. sil.-- -se -- --- -------..-t 
11.11.V. 45 r.p.m. AUTOMATIC RE- 
CORD PLAYER. Designed to take only 
45 r.p.m. 7fa. discs. Will play up to 8 auto- 
matically. matically. Fitted with lightweight pick- 
up and crystal cartridge, mounted on a 
plinth. For 200 /250 v. A.C. mains. Size 
approx. 10 X 10 x 51n. LASKY'S PRICE 
89/8. Post and packing 3/6 extra. 

BARGAIN OFFER! 
AMPLIFIER. 3 watts, 2 valves, 6X4, ECL82. AC Mains. 
Mounted on board with Bin. speaker, Pilot light and Tone 
Control. 13.10.0 complete. Post 416. l 

CONNECTING WIRE. Stranded or Single. Various colours, 
our selection, IIOOft., 41 -, 
ELECTROSTATIC Tweeter LSH75 with diagram, only 216 each. 
SPEAKER CABINET. The HAYDON (17 x 15 x 8in.). Designed 
to take a 12in. heavy duty speaker. Made of }in. wood. Ideal for 
bass guitar. Covered with Vynide and Vynair in contrasting 
colours. With strong carrying handle, 601 -, post 716 extra. 
SPEAKER suitable for above cabinet. R.T.C. 15 ohm 15 watts. 
Heavy duty 12in., E5, post 4l -. 
STEREO Rosette S106, 251 -. 
CARTRIDGES, Monaural. Acos GP59 -5 high output, IV-. Acos 
GP65 -IG medium output, 151 -, to fit most Garrard, Collaro or 
B.S.R. pick -ups. 
EARPIECES with cord and 3.5 mm. plug. Crystal, 41 -; 180 ohms 
magnetic, 616; 80 ohm 2.5 plug, 41 -. 
HIGH RESISTANCE PH ONES: 4,000 ohms. Chinese, !Ire pair. 
TRANSISTOR ELECTROLYTICS: IuF, 2uF, 4uF, 5uF, BuF, 
16uF, 32uF, SouF, 100uF, all 15 volt, I/3 each. 
BARGAINS IN TRANSISTORS. The latest Mallard M Series. 
0C44M, two OC45M, OC8IDM. Two 0081 matched pair; 
0A90 diode. Complete set, 2216. 0C44, 316; 0C45, 31 -; 007 I, 216; 
0072, 31 -; 0A81, 213; GEC S6 Good AF General Purposes, 2t-. 
GET873 RF, 213. 
McMICHAEL TELESCOPIC TV AERIAL. 23' extending 
to 45 ". Fitted with coaxial plug. Will suit any set. ONLY 716. 
MAKE your own light- sensitive switch: for parking lights, bur- 
glar alarms, model railways, door bells, window lights, etc., etc. 
The Circuit, Mullard ORP12 Light Cell, two transistors and 
resistors, 251- the Set. 

TERMS: C.W.O. 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING, S.W.17. 
(four minutes from Tooting Broadway Underground S tation) 
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INTEGRATED STEREO AMPLIFIER 
Model SA.300 

e. 

PRACTICAL WIRELESS 

MINIATURE PORTABLE 
TAPE RECORDER MODEL TC.601 
* Fully transistorised.,, - * Dual trank. ;! 

Engineered for the professional ... designed for the 
home. A completely new dual 15 watt stereo ampli- 
fier for professional qualltf reproduction, remarkable 
versatility, and new distinctive styling -worthy of 
e place in the finest stereo Hi -FI system, a full range 
of front panel controls and switches perdit adjusting 
volume, balance and tonal characteristics through 
every delicate Shading of the entire audio range. 
+applied complete with installation and operation 
manual PRICE 829.10.0. B.A.E. for further details. 

CT.IO HORN TWEETER 
For true high fidelity 
reproduction of the 
upper. middle and top 
frequency rangea in 
multi -unit speaker 
installatioru. Pressure 
unit type utilizing a 
spun aluminium die. 
pkeagm. Output 10 
watts Fregdeocy res- 
ponse 1500-1800 o-p.e. 
Impedance 16 ohm. 

Finished in matt black flanged 
and drilled for balle mounting. PRICE 29/6 

HT.20 HORN TWEETER 
Designed for 2- and i3 -way 
speaker systems, for smooth 
high-quality reproduction 
of the critical upper, middle 
and top frequencies. Th, 
operating system used ie 
premure unit utilising a 

plastic domed voice coi 
wound with aluminium wire 
operating Ina magnetic gap 
of high -flux density. Fin- 
ished in stove enamelled 
gold with adjustable 
chrome base to permit 
mounting inside or on top 
df enclosures. Output: 90 watts. Response, 1500 
18,000 c.p.s. Impedance: 16 ohm. Mounting 
4in. I ,fin, 

mteropbonslepsaker. 

* BIN only 10Y x 21' x 2°4, 
Completely portable, self- contàinetl, full function 
miniature tape recorder etiflalug advanced trat- 
sietor circuitry with 4- transistor posh -pull output 
stage to give you quality reproduction you wool', 
only expect from unite three tiares the fri, 
Simple control (dr rewlndietopfplaybaeklreeot t. 
lad variable volume control. Attractive tan and 
gold high impact polyvinyl case with transparent 
snap-on plexiglaee top enabling emit to be operated 
with top in position. Complete with dual purr... 
microphone /speaker. 200 ft. of tape, batteries awl 
Instruction book. E8. 19. 7 V PRICE 

UD.I9HL UNIDIRECTIONAL 
DYNAMIC MICROPHONE 

4- TRANSISTOR 
PUSH-PULL 
AUDIO 
AM PLI- 
FIE'R 

Model 
EG.2004 

March, 1964 

be 

Not a kit- o adyb tilt 
miniature amplifier incor- 
porating input and out. 
put traneformers, 4 transistors, 
9 volt battery snap cord (for Power), speaker and 
volume control connection leads. The most useful 
amplifier ever prodóced. Complete with full leetruc- 
tions and circuit diagram. Ideal for making powerful ; transistor radios. tape recorders, baby alarm. 
record players, Intercoms Ste. Must be heard to 
be appreciated. 

ONLY 42/6 

MM.4 4- CHANNEL 
TRANSISTORISED MICROPHONE 

MIXER 

PRICE 69/6 

SF.20 RADIO EARPHONES 

Ill- Impedance 2,000 ohms general 
use headset. Black and ivory 
plastic cased eleetro-magnetl, 
unite with adjustable headband 
for comfortable fit. Individual 
listening for all types of applica- 
tions. Individually packed, with 
flexible cord attached. 

PRICE 12/. 

MM.71. MINIATURE DESK OR 
HAND MAGNETIC MICRO- 

PHONE. 
Neal for Tape Recorders, 
Intercoms, Amplifiers. Trans- 

-!: mitten etc., where high quality 
at low oast is required. Complete 
with support and lead. .12/6 

PRICE 

DM.614. 50K DYNAMIC SUPER 
SENSITIVE DESK OR NECK 

MICROPHONE. 

Never before such high quality 
at such low price. Complete 
with laveller cord and desk 
stand. Lightweight PRICE 
451- Co 3 plate in presentation 
pack 

Che eel i.i t u.irr"ph..ou 
creation, designed to ,;der ti professional and enthusiast the lay r 

word in unidirectional periorthano . 

Designed to provide the speed component from 
the periphery, thug eliminating all pervi.e. 
common unidirectional design defects. Exclusive 
feature. include high eensltivity and excellent 
frequency characteristics achieved by use of an 

aluminium wire voice coil. High stability by use 

of polyester film for the diaphragm. Extreniel, 
effective in minimising feed -back problems. 
Dual high and low impedance, swivel adaptor and 
shielded cable. PRIt'F. 214.14.0. 

DS.I MICROPHONE 
DESK STAND 
5 in. dia., grey plastic base. 
31 a ¡in. dia. rod 027 thread). 

PRICE 10/6 .. 

AMT.31 3- TRANSISTOR SUB- 
MINIATWRE - 

AM TUNER ! 1 

rs f u l l bruabant 1 I 

z 
°3an lqä 1 

O transformers -3 it at1.1 
t Oso. Ferrite rod aerial. 
ompletely wired sups b t < 

circuit ou printed circuit ¡ L 
board. Complete with in- 1 

Atruetlons. milt E 44/1. 

MINIATURE 
EARPHONES 

Fully guaranteed and 
complete with 3 feet 

cord, sub -miniature plug 4e 1 

and socket. CR -6 High 
imp. crystal or ME-4 
Low Imp. magnetic. 

ONLY 4/6 cash. $-. :y 
Post ,'aid. 

TAPE SPLICER AND CUTTER 
MODEL T.635 

Cute 2 rounded Lndentation$ 
ist the tape splice leaving the 
edges of the tape which con - 

'J tact 
free 

of the ive. 
entirely frle of adhesive. A. 
little }ín, tape need be 
removed. . Complete with 
lust ructions. YOME 16 /- 

SIGNAL INJECTION PROBE ITI.I 
}Nish button operation 
Ideal for making rapid r 
checks on radios. TV. 
Amps, timers, 39/6 etc. PP.ICE 

Add musical highlights and additional sound effects 
to your recordings. The MM -4 permits mixing of 
four signets such as Microphone, records, tuner, etc. 
into a lncle mrtltut. Inputs and output take Stan- 
dard pings. Fully transistorised and self -contained 
n handsome case. 

PRICE ONLY 596 
weeweiesesessweeneweeaseeeseewealaerwasteeireeeno 

Be DOUBLE CONE 
HI FI SPEAKER 

Model SA7 
Frequency range 50- 
16.000 cis. Ibtett 
resonance 60 + 16 efs. 
Sensitivity 98áR. Pro- 
gramms ematee Input 

8 watts. Voice coil 
ÿmpedapce 16 ohms. 

weight 979 grammes. 

tBi LfiASA4TENEEW 
AND 

PRICE 78/6 

HANDY TWO -STATION 
TRANSISTORISED INTERCOM 

AND BABY ALARM MODEL TI.206 

89/6 Fully Gsoeanteed. 
Y Fanfaetic Yplue. 

Complete wltb battery and SOD. of wire. An 
intercom system for both calling and conversing, 
operated from a single battery. Idpkl Baby Alarm. 
S.A.E. for farther details. 

The Leading Mail Order House 
for Quality Electronic Products 
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10,000 O.P.V. MULTI -METER IN SEMI- 
ASSEMBLED KIT FORM 

ON Y 24,6 
With the 
RA8O 
RADIO 
AMPLITIF.R 

Oegigned for nee with transistor radios, valve radio,. 
car radios, amplifiers, where quality reproduction of e 
squad is required. Plugs into earpiece output socket e 
of nearly all.minjaturw seta. The cabinet to thinned 
In beige leather with co0tompprary gold baffles at 
eeeh end. Complete with 12ft. extenelpo coed titled e 
with miniature plugs, Individually eartoned and 
goarentee4. 9IkP,: 9liu. x 3iln, diameter. 

Peso 

9V BATTERY CHARGER AND AC 
ELIMINATOR MODEL LA.6P 

A "RUST" for every transistor set owner: 
Save these batteries by running your transistorMOD 
set directs from A.C. 
main% Reactivate all ¡..~ .t- 

our old PP3 batterle . .. 
plt contains negp A -^ 

Indicator and etandprd 
battery connectiotw with 
newly 2 yarde of melee 
leads and plug. Aleo 
°map cord for coateet)On 
to set. 

ONLY 69f6 
BANGE6: D.C. voltage 
0.9.30.1211 -800.1,000 v 
(10,000 o.n.o.). A.O. 
voltage: 0.8- 80.120- 
600.1,200 v. (10,000 
0.0.0.). D.O. Curtest: 
0 -190 0- 12.300 mA 
Repli 0e: 0.20K, 0.2 
Meg. (160 ohm (5K at 
centre leale). Decibels: -20 to +63dB (600 
ohms 1 mad., oelbm°a 
0.7756.). Aecurecy: 
D.C. voltage and cur- 
rent ± 2% t.c. A.C. 
voltage ± 4% Ls. 

0 0 .±3°; of total male length. Oise: 18in. e 
I ln. Complete with Met leads, battery and 

Conne. 

NOW 
ONLY 

2416 

EL TK20A 1,000 O.P.V. ON 
4C and DC 

Extremely Compact wide range 
multi -touter. A most useful 
instrument for hobbyist% experi- 
menters and tecltolcie s who 
require a tellable tester at a 
budget price. Operation 'le 
extremely easy; simply plug 
leads. fete desired leale and you 
are Bady to go. RANGES: 
D.C. voltage: 0.15.180.1,000 v. 
(1,000 o.p.v.l. A.C. voltage: 
0.10.150.1,000 v. (1,000 0.0.04. 
D.C. current: 0.150 MA. 
Reelatanee: 0.100K. 
Sloe: 34 x 21 x 1i0. 

MT.1000 TAPE RECORDER ÿComplete 
with battery, Met leads and tnefrueuone, 

The smoothest per- rr lolly guaranteed. 49í5. 

forming battery mo- 
del available uses 4 

traoel.tór plue lrt SUBSTITUTION BOXES diode push -pull 
mpli8er with Fully oallbrated complete with insulated leads built in speaker Model OM,O. RESISTANCE BOIL Provides 24 stop/record/ standard plies at 1 watt(, 15 ohms to 10 meg. playback /re- Price 371e. Model O11.ß. CAPACITANCE BOX. 

wind switch Provides 9 standard plues from 0.001 to 0.79 mid 
volume control e at 000 volt working. Price 29/8. e speed control, 
pause ewtteh. a 

505 

EAGLE DE -LUXE 4 BAND SHORT 
WAVE COMMUNICATION 

RECEIVER RX.60. 

03 
8ixe only 7 

z Olin. ( Olio. 
Attractive 

tw Com- 
plete with mike. earphone, batteries, 

cage. Ca 

óstruction manual. NOW ONLY 18.196. 
tape and 

TD.79. TAPE HEAD 
DEMAGNETIZER 

The TD. 79 le a c pact ea.,- to handle. truly 
professional quality tape head demagnetizer to 
completely remove magnettem from tape heade, 
permitting improved tape recording° and through 
frequent use (edueee harmonic distortion and 
noiee level. 060 v. AC complete with instructions. 
PRICE. 59)8. 

3 -WAY SLIM CRYSTAL 
MICROPHONE 

MODEL 100C. 
May he hand- 
held, floor stand 
or dealt stand 
mounted or ens. 
',ended by lap - 
Iter cord. Res.. 
ppmse 60-10,000 ; 
cps. . Built to on 
oft Switch. (Jut- 
put level -62dß. 
Omni- direotinual 
head. Clip. 00 or 
q6 etandanl 

AwJ a<inpll r permitting tilting for mnitl-onrl, 
nee. Satin chrome Imleh. Supplied coterie', with 
'able .read, gable end 1evo1/er card. PRICE 481 - 

01.1. T$LEBCOPIC FLOOR STAND. 3 section 
chroote plated with heavy bare. 5718. 

AR.13 UNIVERSAL TEST LEAD KITIAERIAL 
VARIOMETERS 
These magnificent Instsu- 
mente will enable you to 
receive maximum signal 
strength on all S.W. receivers. 
Precision calibrated control. 
Used Goad itIon. 

4 band power -packed Superheterodyne circuit. 
Cover. Broadcast Band 1060.1600 Kehl end Shott Wave from 1.0.30 Me /e to 3 bands. Electrical 
Bandepread. Built -In "9" meter, A.T.C., noise limiter B.F.O., Phone Jeek. Built-in lin speaker. Never before such fentaetie value In Short Way, 
receivers, beautifully styled, features a precision electrical Sandspread dial, 0 -100 logging male for 
cosy sell calibration. Separate bandepread tuning 
condenser and calibrated B" meter for accurate 
tuning. Sensitive circuit feature. A.V.C. to mini. 
Mile bleating and/or fade out. A.WL to reduce 
annoying Interference. PRICE !$4.6.0. Bend 
S.A.E. for further details. 

6 PIECE SCREWDRIVER SET 
MODEL 
3360. 

Coneùting of mech 
antes, electricians, 
Phillip% midget and 
stubby types. Meg - 
oetleed blades of 
tempered, hardened 
tool steel. Unbreak- 
able, flameproof and 
shockproof plastic 
handles. Dleplay 

e 
e 
e 

hogged.}" e 
ONLY 7 / - 

e 

THIS MONTH'S 
SPECIAL OFFERS! 

ar: 

IN PLASTIC CASE 

Consists of 4tin. long u ¡hi. dad. reel and black 
plastic handle pin erode with heavy duty 371n. 
rubber leads with 5,000 v. breakdown insulation 
terminating 21n. long u tin. dial. plastic grip banana 
plugs. 3 gets of luterchangeable terminals are 
included (spade lug% phone tips, alligator ellpm, 
all slip directly ou to banana plugs. PRICE 9/6. 

R.F. FIELD INDICATOR 
RF.40. Designed for checkinc 
,lac radiation from a trauc- 
nitting antenna. The room. 

im con lie controlled by 
II,!0I noun of panel control, 

the antenna length 
or by Increasing dis- 
tance from the radia- 
tor. Peen range 1.250 
Mc/s, 200µA D.C. -'^I Meter, Complote ale 

illustrated with instructions. PRICE 69/6. 

MAIL ORDERS T0: (DEPT. P), 32a COPTIC STREET, LONDON W.C.I. 
CALLERS WELCOME AT: 87 TOTTENHAM COURT RD, LONDON W.I. MUS 9606 

SNIP PRICE 101- poet 
paid. 

TRANSMITTER SNIP! 
IP VOLT DYNAMOTORS. 400 v. output al 
180 mA. 

ONLY 25f- post paid. 

STANDING WAVE RATIO 
METER 

"L" Band standing wave mea.wing teat 
Complete set In fitted wood carrying ogee Includes: 
Bolometer assembly, power cable {operates from 
115 volts A.C. 50 -1,000 cycle). Junction box 
assembly, probe cable, Blotted line aeembly, 
flexible line, flexible line couplet and a cumber 
of connections and adaptors, furn., wesnahea 
Blotted line approx. 6io. long. 

ONLY 60f- earr. paid 
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POST HASTE FROM SURBITON 
ALL ORDERS DESPATCHED SAME DAY WE PAY POSTAGE and INSURANCE ALL TRANS- 

ACTIONS receive PERSONAL ATTENTION and PROTECTION from our MONEY BACK GUARANTEE 

* niARTIN RECORDAKITS * 
For HALF TRACK 

circuit, control 
ranntdu inplMOels, 

mains and 
printed 

transformera, knobs, plans, screws, etc. 8E86, ECC83, 
BZ80, 80185 and 2 EL84. 3 watts output. Magic eye, 
radio and Mie. inputs. Ext. speaker socket. Tone and 
Monitor controle. Can be used as an amplifier 611.n.0 
Coliaro Studio Deck. Very latest model, 3 speeds, 71n. 

spools 610.19.6 
Case for above, with 8 x 51n. speaker, two tone grey £5.6.0 
Complete Kit with Tape and Microphone 629.0.0 
B.B.E. Monardeck TDB, latest model 51in spools 69.9.0 
Tape Amplifier for B.S.R. Deck, printed circuit ready 
wired with ECC83, ECL82, EM85 and EZ80. Complete 
with all plugs, sockets, panels, knobs, eta Mounts under 
deck making a self- contained unit 68.8.0 

For QUARTER TRACK 
Collar° Studio Deck, Marriott '1E" heads.... 617.17.0 
Tape Amplifier for Studio Deck, described above, but 
quarter track 612.12.0 
Case. with speaker, two tone grey 65.5.0 
Complete Kit with Tape and Microphone- 635.0.0 

Dep, 

241 - 

22/- 

201- 

201- 

27/8 

071 - 

70/- 

Mthly. 
& pmts. 

ed 

12 

8 

12 
9 

8 

12 

18 

18 

19I- 

ß7/8 

21 /- 

211- 

2916 

20/8 

58/2 

B.B.B. TD2 Peek with Marriott "L" Series heads -I/1.11.0 
Tape Amplifier for B.ß.8 desk, a} over but quarter 
track 

TAPE PRE -AMPLIFIER 
69 9.0 

For Studio Deck, with power supplies, ECC83, ECISS, 
EZ80 and EM84. Mie. and Radio sockets, gives an 
equalised output of 400 m/ Volts ....Hall Track 68.8.0 

Quarter Trask 69.9.0 
Building Instructions available at 2/6 each Kit (refunded 
when Kit bought). 

TAPE HEADS 
MSS - Quarter track.- Record /Playback and a 6Err 

per set 
Bradmatie Half track Record /Playback bead only 61.12.8 
Bradmate Hutt track Record /Playback and Erase 

B 
on 

n plate 
Collard pressure pad for third head position 4/- 

BRENELL 
Mk. 5 Berle. 2 Deck, Half track 4 speed 632.11.0 
Mk. 5 Series 2 Tape Amplifier with power pack 626.0.0 

Mtbly. 
Dep. & p u1 
241- 12 19/- 

20/- 9 21/- 

20/- 8 211- 
20/- 9 21/- 

66/- 
82/- 8 841- 

48/6 

GRAMOPHONE UNITS, MOTORS, PICK -UPS 
Decca Deram Arm and Plug -in Shell £5.5.0 - - 
Desea Deram Transcription Cartridge 

14.14 
8 

Decca Deram Auto Cartridge 
Garrard SBP10 with GC8 cartridge, Mono, single 
player £6.9.11 - - 
B.8.ß ÚA14 with TC8 cartridge, Mono, 4-speed 

601- 6 ß8 /8 
changer 

Mono GOB cartridge, 4 speed Garrard Autoalim, 17.17.0 201- 7 22 /6 changer 
Garrard ATB Avtoslim de Luxe. GCB Mono cartridge 

$11.9.0 28/8 9 24l9 

Garrard 4H/F with Mono GCS cartridge 617.0.0 84/- 12 28 /2 

Garrard Lab Type "A" Transcription auto- changer. 
Mono with GCB cartridge 619.14.9 89/8 12 82/9 

Garrard 801 620.12.2 4312 12 84/- 
Garrard 801 Strobe 122.0.0 44/- 12 88/8 
Philips AG10L6, Stereo cartridge, will .change 71n. 

recorde (adaptor 10 /- extra) 612.12.0 27/- 12 2018 

Goldrlag GL68 with arm, lees cartridge 615.19.9 821- 12 26/6 
Goldring GL70 with arm, no cartridge £26.8.0 55/- 12 48/2 

Goldring 
Goldring 88" Transcriptionnnoearm arm 

arm 
11714.0 391- 12 29/- 

ARMSTRONG - NEW TUNER AMPLIFIERS 
MONO 

AP208 A.M.IF.M. Radio chassie, bees and treble controls, 
P.U. inputs, etc. 121.4.0 
8T3 Mk. 2 A.M. /F.M. Self- powered tuner £25.12.0 
227M A.M. /F.M Radio chassie 10 watts 688.18.0 

STEREO 
Stereo 55 A.M./F.M. Radio chaeele, with 

129.18.0 o gram inputs 
223 A.M. /F.M. Self- powered (Tuner only) ,,.128.15.0 
224 P.M. only, Self- powered Tuner 622.10.10 
227 A.M. /F.M. Radio chassis, Stereo gram, 10 

1tto each channel 
226 A.M. /F.M. Radio chemle, Stereogram, 10 watts 
each channel, Filters, etc E56.0.0 

OTHER TUNERS 
Tripletone F.M. Tuner, lees power 118.19.6 
Trip etone F.M. Tuner, self- powered 115.14.6 

46 /- 12 34/10 
88/- 12 42/9 
70/6 12 56 /1 

62/8 18 49/5 
57/8 12 47/9 
46/- 12 87/4 

97/9 12 81/1 

112 /- 12 98/2 

281- Ils 2812 
81/6 12 26/1 

STEREO AMPLIFIERS 
Armstrong 222, Integrated, 10W per channel-127.10.0 
Dallai AC202, Integrated 612.12.0 
Duloi GA506, Integrated 118.18.0 
Rogers Cadet Mk. 2 with pre- amplifier, 4!8815.8 
valves 
Leak Stereo 20. Main amplifier 130.9.0 
Leak Varielope stereo pre- amplifier 125.0.0 

PoControl f e , 
126,0.0 

Qud Main 
Control 

Mono section. 

40/6 

538 
64 /8 
501- 
50/- 

12 
12 
12 

12 
12 
12 
12 

áii 

5050/8 
41/6 
41/6 

MONO AMPLIFIERS 
Linear L45, 3 watt, 3 valve 68.19.6 
Linear Diatonic, 12 watt, suitable Mie. er Grater 

É.1í.0 
Linear Conohord. 30 watt, ides/ Guitar - ampi. 

with 
Do cl 1 GA5. integrattged amp., 5 watt, ECL88 valve 618.ß.g 
Dulce Dne 

HI-Fi Majorltwithpre-amp.m Suitable. for Guitarooe !15.18.9 Guitar Mia etc. 
Leak Tanfi, watt Main amp. only 615.15,0 
Leak watt preamplifier £22.10.0 
Quad, pr watt Main Monamplifier only - 

8£19.10.0 Quad pre-amplifier, Mono 

261- 
28/8 
60/6 

8513 

Ìé 
45. 
89Ì- 

12 

lá 
is 
12' 

12 
18 
12 

80B 

169 

41111 

26/1 
81 /1 
26/1 

82/4 

JASON F.M. AND TV SOUND TUNERS 
FMT1, complete with 4 EF91 valves £7.4.6 81/- 7 ß0B 
FMT2, leas power, complete with 4 EF80 valu 

4.8 80/8 9 9018 

FMTB, with power, complete with 4 EF80 and 1 

EZ80 611.4.6 8216 9 2419 

FM13, Fringe, 
power, complete with all valus .. 612.19.0 28 /- 12 2118 

FMT3, with power. 
ITV/2, switched F.M. and TV sound, .elf Po 
valves 615.12.8 33/6 12 25/8 

Ives 

Instruction 
, 

ion 
power, 

included In all tits. Available Available separrately, fil- 8 27/5 

2/6 and 3/6. 
channels 

built (as Mercury II) £1810.0. 881- 12 27/41 

LOUDSPEAKERS 
Goodman. Ariette 8 65.5.7 
Goodman. Axiom 10 86.6.11 
Goodman 5K /20 /KL 17.0.0 
Goodman. %O 6000 cross -over 61.19.0 

Goodman' Axiom 201 12m. Unit 610.7.0 
Goodman Axiom 801 121n. Unit 514 

10.0 Wharfedale Supeo 8 /118 /DD 84 7 2 W.B. B71012 101n. 
R.T.C. 12in. Unit, 15 watt 16.6.0 
R.T.C. Hi -Fi Muter 68.8.0 

Wharfedale W12 /EG 121n. 15 watt Lead 
!30 tter 

speaker 
Wharfedale W15 /EG 15in. 15 watt Baas Guitar 
speaker 117.10.0 
Wharfedale Super 10/BBIDD loin. high 

110.18.0 malt 
Wharfedale 88118 /DD 12ín. 15 watt HI-Fi 111.10.0 

21 /- 
29/- 

20/- 

86I- 

28718 

8 
12 

8 

is 
12 

19 

25/9 
2441- 

811- 

17/6 

29/- 

111 
14/9 

EASILY REACHED BY TRAIN FROM WATERLOO 

TO SURBITON 

Order for Cash, C.O.D. or Terms 
Hours 9 a.m. -6 p.m. (I p.m. Wed.) 
Open ALL DAY Saturday 
Established 30 years 

SURBITON PARK RADIO LTD. KN5549 

48, SURBITON ROAD, KINGSTON-ON-THAMES, SURREY 
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PARK RADIO LTD. 

YOUR MAIN SUPPLIET 
N 

FOR THE NEW 
MA 

10W. 
AMPLIFIER 

KITS 

With these ingenious new MARTIN AUDIOKITS you 
can build an ALL -TRANSISTOR Hi -Fi Assembly to 
suit your personal requirements exactly. When built, 
you will have a modern, powerful, high quality assembly 
with 'ALL the features of a de -luxe hi-fi assembly. 
Building is easy, and you will save pounds. Designed 
for simple panel mounting. Easily doubled up for 
stereo. Full instructions with every kit. Leaflets 
free on request. 

UNIT 1 

FIVE STAGE SELECTOR 
Enables rap to 5 impute to be connected and 
correctly matched to following :pre-snip 
stage. With transistor, meteors and 
capacltora mounted on printed circuit board. 
long spindle for addles ateroo when 
required. 

Mat 59 s 51n. For Magnetic and crystal P.U.e Radio Timer, 47/6 Microphone. and output from tape head. Require. 9.15V. Y 

UNIT 4 

COMBINED PRE- 
AMPLIFIER AND 
TONE CONTROL 
UNIT 

Throe stage. of audio cOttrol -Woe control operating bltMen -la M + Io dB: treble Control between -it I 
4 15 dill voluale control with op -off &bitch to sera, power 
euppir I:o complete inetauatwn. With transistor., resistors 
Mo.. on printed circuit boari. SI s 'tin. 9.15V. 

UNIT 5 

MAIN AMPLIFIER 
Complete with heat sulk 
which the ola transistor prnte b- 

'r,Ilit amPlilf sir le Writ. Trcs 
nurseries. output gives mammon] 
'u IU watt, lato :l -,,btu epcakel 
operating trou, '.'q roll. .uppi) 
Pretested by makers. 

Wharfedale :s : 1:, ohms ' !I/6 
Matching Transforme,., w. 

62/6 

UNIT 6 
POWkR SUPPLY UNIT 
Opirates from 101.250 toits, A.C. giving 
D.C. output at 24 vents for main amplifier 
and ',snoods lot power to other Marti., 
Audloklt Galt*. Incorporates heavy duty 
transformer, full smoothing and latest type 
rectification. 52/6 
ALL 4 ABOVE UNITS [13.15.0 OR 27 6 DEPOSIT 

AND 12 MONTHLY PAYMENTS OF 22;9 

TAPE ENTHUSIASTS - SEE DETAILS 
OF MARTIN RECORDAKITS - Page Opposite 

1007 

Màke Your,4Gi /íiy 

PAY 
UNLIMITED OPPORTUNITIES exist today for "getting 
on" . , . but only for the fully trained man. Let ICS tuition 
develop your talents and help you to success. 

STUDY IS EASY with ICS guidance. The courses are 
thorough. Printed manuals, fully illustrated, make study simple 
and progress sure. 

YOUR ROAD TO SUCCESS can start from here -today. 
Complete this coupon and post it to us, for full particulars of the 
course which interests you. MODERATE FEES INCLUDE ALL 
BOOKS. 

Take the right course now . 
ADVERTISING & ART 
l'oprwriting 
Layout S TSp9grap1r 
commercial Illustrating 
Oil A Water 'Colour 

BUILDING & CIVIL ENG'NO 
Architect ure, Bricklaying 
Building Construction 
Huilders' Draughtsman 
Interior Decoration 
Quantity Surveying 
Heating A \ enl nation 
Carpentry A Jolson 

COMMERCE 
Book- keeping 
Accountancy A Coetiiu 
Ruelness Training 
Once Training 
Purchasing, Storekeepin. 
Secretaryship 
Shorthand A Typing 
Computer Programmlot 
Small Burliness Owner. 
DRAUGHTSMANSHIP 
Architectural, Mechanic/. 
Drawing Office Practice 
ELECTRONICS 
Computer & Malntenaue 
Electronic Technicians 
Industrial Electronic. 

FARMING 
Arable A Livestock 
Pig .0 Poultry Keeping 
Rabbits & chinchillas 
GENERAL EDUCATION 
G.C.E. ,ublecta at ordinary a 
Advanced Level 
(tond English 
Foreign Languages 

HORTICULTURE 
Home Gardening 
Park Gardening 
Marker Gardening 

MANAGEMENT 
Business Management 
Hotel Mans. .ment. 
Industrial Management 
Office Management 
Personnel Management 
P -orks Management 
Rork Study 
r'ormanehip 

MECHANICAL & MOTOR Elf 0,1110 
Engineering Maths. 
Diesel Engines Welding 
1 rad twirls! Instrumentation 
Workshop Practice 
Refrigeration 
Motor Mechanic., eta 
-OLICE 
Entrance Eaaminatioi 
PHOTOGRAPHY 
Practical Photography 

RADIO, TV & ELECTRICAL 
servicing A Engineering 
Radio Construction (with Kite) 
P.M.G. Certificates 
re lecommnnications 
t:lectrlciane' 
LLeetrical Contractor- 

SELLING 
Company Reps. 
Sales Management 
Marketing 
WRITING FOR PROFIL 
Short -story Writing 
Free -lance Jourtiallem 

INTENSIVE COACHING for all principal examinations -G.C.E., Secretaryship, Accountancy, Engineering, 
Work Study, Management, Radio, Architecture and 
Surveying. Special course for G.C.E. French Oral Test. 

Member of the AssociOtion of British Correspondence Colleges 

INTERNATIONAL CORRESPONDENCE SCHOOLS I 
(Dept. 172) 

Intertext House, Parkgate Rd., London, S.W.I I 

Send FREE book on 

Name 

Address 

_ - ---------.. - I 
Occupation s __....._ .............._..._._.._......... 

3 F4 I 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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"AMATEURS" COMMUNICATIONS SERVICE AND WORKSHOP 
#0=0) EQUIPMENT FOR RADIO 

o.T TReM 

INSTRUMENTS FOR TEST, 

SAVE MONEY ... AND ENJOY YOURSELF BUILDING THE 

WORLD'S BEST KIT -SETS - THE HEATHKIT WAY! 

The dearly written instruction manuals, issued with each kit, show you how. 

DEFERRED TERMS ON ORDERS ABOVE E10. ALL MODELS ALSO AVAILABLE ASSEMBLED 

TEST INSTRUMENTS 
Sin. OSCILLOSCOPE. Model 0 -12U. 
Laboratory quality at utility oscilloscope 
price. Wide band amplifiers essential for 
T.V. servicing, F.M. alignment, etc. T/B 
covers 10 c/s -500 kc /s in 5 ranges. 

L43.10.0 assembled. £35.10.0 Kit 

PORTABLE 'SCOPE. Model OS -1. A 
compact portable oscilloscope, ideal for 
servicing and general work. Printed 
circuit board. Case: 7t x 41 x 12 4in. long. 
Wt. only 10} lbs. 

E29.8.0 assembled £21.18.0 Kit 

ELECTRONIC SWITCH. Model S -3U, Converts a single 

bum oscilloscope into double beam operation. 
EI8.I0.0 assembled £ 12.18.0 Kit 

VALVE VOLTMETER. Model V -7A. The world's 
best selling VTVM. Measures up to 1,500 volts 
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0.1 (1 

1,000 Mfg. Centre zero dB scale, d.c. input. Resis- 
tance I I Mg, 4 }in. meter. Complete with test prods, 
leads and standardising battery. p 

¿19.18.6 assembled £ 13. 18.6 Kit 
V -7A 

RF PROBE. 309 -CU extends range to 100 Mc's. Indication 
to 300 Mc /s. £I.13.6 Kit 

HV PROBE, 14V -336 measures up to 30,000V d.c. 

£2.19.6 Kit 

RF SIGNAL GENERATOR. Model RF -IU. Up to 100 Mc /s 

fundamental, 200 Mc /s harmonics. Up to 100 mV output on all 

bands. ¿19.18.0 £ 1 3.8.0 Kit 

MULTIMETER. Model MM -IU. Ranges: 0-1.5 v. to 1,500 v. 

a.c. and d.c.; 15011A to 15A d.c.; 0.20 to 2OMS2 4+in. 50µA 
meter. ¿18.11.6 assembled £12.1 8.0 Kit 

A wide range of other test instruments available including: R'C 
Bridge C -3U ¿10.10.0. AF V'Voltmeter AV -3U, ¿16.10.0. 
Wattmeter AW -IU, ¿17.5.0. (Capacitance meter) CM-1U 
EI5.I5.0. Power supplies. Decade boxes etc. Many other 
instruments available under American Mail order scheme. Why 
not send for full details. 

SSU -I SPEAKER SYSTEM 
A practical solution to the problem of a 

moderately- priced speaker suitable for Stereo/ 
Mono amplifiers, where the equipment has 

to be compact. Two speakers, balance control. 
ducted port reflex cabinet. 

Horizontal or vertical (without legs) 

Inc. P.T. £ 1 0.17.6 Kit 
Horizontal or vertical (with matching legs) 

Inc. P.T. £1 1.12.0 Kit 
SSU-1 

"AMATEUR" EQUIPMENT 
AMATEUR BANDS RECEIVER 
Model RA -I. Covers all amateur 
bands from 160 -10 m. Half lattice 
crystal filter, 8 valves, "S" meter, 
tuned R.F. amplifier stage. 

£39.6.6 Kit 
Assembled ¿52.10.0 

RA -1 

AMATEUR TRANSMITTER. Model DX -1000. Covers 
all amateur bands 160 -10M. 150 w. d.c. input, self contained 
with power supply. Modulator. VFO. £79.10.0 Kit Assembled £104.15.0 

AMATEUR TRANSMITTER 
Model DX -40U. Covers 80 -10 m. 
Power input 75 w. C.W., 60 w. 
peak C.C. phone. Output 40 w to 
aerial. Prov. for V.F.O. 

£33.19.0 Kit 
Assembled ¿45.8.0 

DX -40U 

Other kits in the amateur range include: SSE Adaptor 
SB -10U, ¿39.5.0. Variable Freq. Oscillator VF -IU, ¿12.10.0. 
Balun Coil Unit B -IU, ¿4.15.6. Grid -Dip Meter GD -IU, 
¿10.19.6. Q Multiplier HPM -1, ¿8.10.0. Wide range of models 
under American Mail Order Scheme. 

TRANSISTOR RECEIVERS 
''OXFORD" LUXURY TRANSISTOR 
DUAL WAVEBAND RECEIVER. 
The ideal domestic, car or personal portable 
receiver. 10 Semi -conductors. Solid leather 
case. Send for full details. 

Incl. P.T. £ 1 4.18.0 Kit 

6 TRANSISTOR PORTABLE. Model 
UXR -1. Prealigned I.F. transformers. 
Printed circuit, 7M. x 4in. high flux speaker. 
Real hide case. Very easy to build. 

Incl. P.T. L12.11.0 Kit 

UXR -I 
7 TRANSISTOR PORTABLE. Model RSW -i. Two short, 
trawler and medium wave bands. Intl. P.T. £19.17.6 
' MOHICAN" GENERAL COVERAGE 
RECEIVER. Model GC -1U. Excellent 
portable or general purpose receiver for 
"amateur" or short wave listening. See full 
spec. leaflet. 

Assembled ¿48.17.6 £39.17.6 Kit 

Kit 

GC-IU 

SEND FOR FREE BRITISH CATALOGUE 
OVER 50 MODELS TO CHOOSE FROM 

DAYSTROM LTD Dept. PW -3. ENGLAND 

A member of the Daystrom Group, manufacturers of the WORLD'S LARGEST -SELLING ELECTRONIC KITS 

GLOUCESTER, 
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THE WORLD'S BEST 

Millions of Heathkit models are in use throughout the world because :- * They are so easy to build. Even for an absolute beginner. * The manual of instructions is foolproof. Because all manuals are 
written by the world's experts in kit -set design. * You get professional appearance and performance with every model. 

5.33 

HI -FI AMPLIFIERS 
6W STEREO AMPLIFIER. 
Model S -33. 3 wlchl. Inputs for 
radio, tape and gram. Stereo ,.Mono 
ganged controls. Sensitivity200 MV. 

cle.18.0Assembled£I3.7.6 Kit 

6W DE -LUXE STEREO AMPLIFIER. Model S -33H. An 
inexpensive stereo. mono amplifier with high sensitivity. Suitable 
for use with Decca Deram cartridge 

15. 17.6 (21.7.6 Assembled Kit 

TAPE RECORD REPLAY AMPLIFIER KITS. Will operate 
with most tape decks. Send for derails. 

TA -IM (Mono). (19.18.0. TA -IS (Stereo). (25.10.0 

18 W STEREO AMPLIFIER. Model 
S -99. Ganged controls. Stereo'Mono 
gram, radio and tape recorder inputs. 
P B selection. 
137.19.0 
Assembled. £27.19.6 Kit 

SW HI -FI MONO AMPLIFIER. Model MA -5. A low priced 
amplifier based on the S -33. Printed circuit construction makes 
it easy to build. 114.19.6 assembled. £I0.19.6 Kit 

HI -FI SINGLE CHANNEL AMPLIFIER. Model MA -I2. 
Ideal for use with Models USC -I and UMC -I. 0.1 X THD at 10 W. 
Wide freq. range. 
(1 5.18.0 Assembled. £ 1 I Ió.0 Kit 

NEW MODELS 
PUBLIC ADDRESS AMPLIFIER, 
PA -I. For vocal and instrumental 
groups, guitars, etc. SOW r.m.s., 100 W 
pk output. 4 inputs, 2 loudspeakers in 

one compact unit. Sand for full details. 

[74.0.0 Assembled £54.15.0 Kit 

Set of 4 Legs 17,6 extra. 

COMMUNICATIONS TYPE 
RECEIVER RG -I. A high perform- 
ance low cost receiver for the dis- 
criminating listener. Freq.: con. 600 
kc /s -1.5 Mcis and 1.7 Mcis to 32 Mc/s. 
Send for details. 
[53.0,0 Assembled. 

£39.16.0 Kit 

`COTSWOLD' SPEAKER SYSTEMS 
STANDARD MODEL 

Acoustically designed enclosure in the white 
26 x 23 x ISfin. 12ín. bass speaker, elliptical 
middle speaker, 2ín. pressure unit. Covers 

30- 20,000 cs. 
Complete kit with all controls. 

MFS SYSTEM 
A minimum floor space model for the smaller 
room. 36in. high x 161in. x 14ín. deep. Almost 
identical performance to standard model. 

Price either model £23.4.0 1(M 

HI -FI TUNERS 
Model FM-4U. Tuning range 
88 -108 Mc;s. Tuning unit (FMT- 
4U) with 10.7 Mc's I.F. íf2.15.0 
inc. P.T.). I.F. Amp (FMA -4U) 
complete with cabinet and valves. 

Total £15.18.0 Kit 

AM'FM TUNER. Covers FM 88-108 
900-2,000 en. Tuning heart 1(4.13.6 

SELF SUPPORTING AERIAL TOWER KIT, Model HTI. 
Ideal for Amateur Radio or TV reception, etc. Strong steel con- 
struction, height 32 ft. tapered square section 3ft. x aft. at base. 

Kit £29.15.0 Oxide Painted. £35.15.0 Galvanised. 
Accessories available. Send for details. 

MONEY BACK GUARANTEE 
Daystrom Ltd. unconditionally guarantee that each 
Heathkit product assembled in accordance with our 
easy to understand instruction manual must meet 
our published specifications for performance or the 
purchase price will be cheerfully refunded. 

1f0 

FM-4U 

Mc's. AM. 16 -50, 200 -550, 
inc. P.T.), and I.F. Amp. 
Total £26.10.0 Kk 

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

Prices from £7.7.0 
to £33.12.0 

AMERICAN HEATHKIT MODELS 
Full details of Direct Mail Order Scheme and 
fully illustrated catalogue of range can be 
obtained from us for only I post paid. 
(FREE to Service Depts.) 

DAYSTROM LTD. 
Dept. P.W.3, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

Please send me FREE BRITISH CATALOGUE (Yes /No) 
Full details of models) 

NAME 
ADDRESS 

PW3 

7 

J 
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Brand new individually 
checked and guaranteed 

VALVES 
AC/HL 4/8 E1266 50/- 
A0.P4 el- 31415 80/- 
ACOPEN 5/- E1524 12/8 
ARS 5/- 32134 18/- 
ARP3 3/- EA50 1/6 
ARPO 3/6 EA76 7/- 
ARP12 2/6 EAB080 e/- 
ARP21 7/- EAC91 3/8 
ARP24 3/8 EAF42 8/- 
ARP34 41- EB34 118 
ARTP1 8/- EB91 3/- 
ATP4 9/8- EBC33 8/- 
ATP7 5I8 .EBC41 6/9 
AU7 501-. E13081 818 
B84 10/- E3C90 5/- 
0884 47/6 EBF80 6/6 
BT19 251- EBF83 7/8 
BT35 251- ERF89 8/8 
RT45 15/- 
BT83 35/- 
CC3L 2/- 
C1C 8/- 
CL33 9/- 
CV71 31- 
E1977 el- 
0V102 1/- 
CV103 4/- 
0,74014 7/. 
CV4015 5/- 
Cv4025 10/- 
CV4046 40 
CYg1 8/- 
Dl 1/6 
D41 3/8 
D77 4/8 
DA30 12/8 
DAP98 6/- 
1!D41 4/- 
DET6 B/- EF36 
DE12O 2/- EF89 
DF73 6/. EF40 
DF91 8/- EF41 
DF92 . 3/- EFáO 
DF96 e/- F1F59 
DK92 7/- EF54 
pK98 8/8 EF71 
DL92 5/- E1,72. 
DL93 3/- EF73 
DL94 6/- 11E74 
DL96 8/- EF80 
DI819 161- EF85 Bi- mop 261- F.P86 61- 
51148 2/6 18E89 4/6 
11232 9/- REM 2/9 

EC53 12/6 
EC70 51- 
E090 20/- 
EC91 9I- 
ECC81 41- 
F.CC82 5/- 
ECC83 6/- 
EIX;84 6/6 
EIXn35 6/6 
ECC91 4/- 
Et:F80 7/6 
301282 7/- 
301442 8/- 
ECHO] 6/- 
ECH83 7/6 
ECL80 6/- 
EOM,/ 7/6 
301.83 10/- 
ECL86 10/- 

3F9'2 2/- 
EF95 51- 
EFIO3 8/- 
EFIS4 8/. 
ELI] . 8/9 
ELM 8/8 
EL35 5/- 
EL38 17/8 
EL4L 7/3 
EL42 6/- 
EL50 9/. 
EMI 8/6 
ELS3 71- 
E1,84 51- 
E1.85 8/- 
ELM. 4/6 
E195 6/- 
851410 6/6 
3Mß1 7/8 
EM84 8/- 
EM86 9/- 
EN31 10 /- 
380208 6/- 
EY51 7/- 
EY86 5/8 
F,Y91 81- 
EZ40 , 5/8 
147.41 8/8 
EZ80 5/8 
EZSI 4/6 
F/6057 5/- 
F/6061 51- 
F /6063 4/- 
FW4 /5008/8 
G1/2300 9/- 
01/3713 

19/. 
650129 5/- 

3/6 G232 12 /- 
4/- OZ34 8/- 
9/- 363 7/- 
6/9 Hß300100 /- 
1/8 11E54 22/6 
6/- 3123 2/6 
3/3 11L23 8/- 
7/8 10 L23DD 5/- 
5/- HL41 4/- 

. 110112 9/- 
4/- K3A 10/- 
ßI- KT32 8/- 

ET330 6/- 
3144 6/9 
KT63 4/- 
3T66 12/9 

MANY OTRLRS IN STOCK tnetude Cathode Rag Tubes and Special Vateen. U.K. orders below £1 P. A P. 11 -; over £1 2 /-; over £3, P. A P. tree 
C.O.D. 2/6 extra. Overseas Postage extra at cost. 

Original mains power pack for H.R.O. 
110/220 v. A.C. Brand new in original 
packing. 451 -. P. & P. 41.. 
CONNECTORS FOR T C S 

RECEIVER, TRANSMITTER AND 
REMOTE CONTROL. with original 
plugs on both ends. New 31,17.6 each. 
P. & P. 216. 
TRANSMITTER RECEIVER. TYPE 
68T. 3 -5 Mc /s netting facilities. Low 
power consumption. Requires ISO v. h.t. 
and 3 v. Lt. dry batteries. In good 
condition. 351 -. Carriage 8' -. 
COMMUNICATION RECEIVER 
Type SR 40. 540 Kc /s -31 Mc /s in 4 bands. 
Built -in Sin. loudspeaker, telescopic 
aerial for SW reception. Calibrated "S" 0-20 microamps 21" D.C. 79'- 
meter, automatic interference limiter. 0 -50 microamps 31" D.C. 451 - 

BFO circuit. 220e. A.C. Weight approx. 0-50 microamps 21" D.C. ** 40'. 
15 lb. 1429, carriage free U.K. 0 -100 microamps 21 D.C. 35'. 
R.209 RECEPTION SET. A I0 -valva 0-100 microamps 21" D.C. ** 35'- 
high -grade Superhet Receiver with facili 0 -200 microamps 21 D.C. 32/6 
ties for receiving RIT (A.M. or F.M.) and 0 -500 microamps 2" D.C. 21'- 
CW frequency 1 McIs-20 Mc/s. Hermeti 0 -500 microamps 24' D.C. 30/- 

cally sealed. Built on miniature valves and O-ImA* 2" D.C. I9/6 
incorporating its own vibrator power 0 -ImA 31' D.G. 351- 

supply unit driven by a 6 v. battery (2 0 -ImA 31" D.C. ** 35/- 

point connector included). The sec pro 0 -5mA 34 D.C. 45'- 
vides for reception from rod, open -wire 1150- 0- 1,500mA 31' D.C. 29'- 
or dipole aerial with built -in loudspeake 0-15v 21" A.C. 17/6 

0-50v 2 }" D.C. 28/- 
0-150v 21" A.C. 24/. 
0-500v (shunt) 21" D.C. 20'- 
0-5kV - 31" electrostatic 85/- 
0-10kV 2 %" D.C. 63'- 
Freq.0 -70 c /Sec125v 34" 52'. 
"Weston", as usually used also in H.R.O. 
as "S" meter. * *Projection type. 

K Y67 15/- 
KT76 818 
KTW61 5/6 
KTZ41 8/- 
KTZ83 e/- 
.LP2 10/- 
M8100 9/- 
168142 12/- 
188190 5/- 
MH4 4/- 
ML6 8/- 
MS/PEN 8/- 
NOTI 10/- 
0E3 -/- 
003 5/8 
OD3 51- 
024 4/- 
PABC80 7/- 
PC084 5/8 
POC85 7/- 
PCC89 10/- 
PCF80 7/- 
PCF82 8/6 
PCF84 10/- 
PCL81 91- 
PCL82 8/8 
PC1.83 8/3 
PCL84 7/. 
PC1.88 9/. 
PEN25 4/8 
PEN46 8/- 
PEN220A 

31- 
P1.36 8/- 
P L38 18/- 
P1.vt /- 
P1,8'. 5/8 
FL83 8/- 
P1,84 6/6 
PM24A 5/- 
PT'S 10/- 
PT25H 718 
3E4 14/- 
PX'25 9/. 
PY32 9/6 
P133 10/- 
PY80 5/8 
PV81 5/6 
PY82 5l- 
PY83 8/- 
PY800 8/6 
P11.35 9/- 
P-/.1-75 12/- 
QP`-'1 6/- 
QP2.i 5/- 
Q895110 5/6 
QS1202 8/- 
QV04/7 7/- 

8P2 8/8 
81'41 2/- 
81,81 2/- 
SP'210 3/6 

ST V2,0,40 
12/8 

9U2150A 4/9 
141 5/8 
TP22 6/- 
TP25 15/- 
TT11 3/- 
TT15 80/- 
TTR31 801- 
T20520 41- 
T720 18/- 
012/14 8/- 
1117 51- 
Ul8 6/6 
11.25 11/- 
U26 11/- 
U27 81- 
052 51- 
0801 17/8 
UA BC80 6/- 
013041 8/8 
UBF80 8/8 
UBF89 71- 
UBL2l 11/- 
UC1142 71- 
UCH81 7/- 
005,82 B/- 
UCL83 101- 
UL4L 7/6 
U1,84 8/- 
UU9 8/8 
UY21 81- 
UY41 5/6 
UY85 5/- 
V1507 5/8 
l'1924 18/- 
Y2043 1318 
VMPH; 121- 
1 Pa-3 31- 

P13:3 10/- 
VR99 8/- 
VT105/30 

5/6 
VR150/30 

5/- 
VT4C 20/- 
VUS9 81- 
0E3258 4/. 
Wt,1 5/- 
366 718 
Y6:3 61- 
Y65 4/- 
Y66 8/- 
38000 201- 
28010 10/- 
193 3/- 
1A3GT 5/- 
ICSGT 7/- 
IDSGT 8/- 
1E70 7/8 
1F-> 31- 
11160T 8/- 
11,4 2/8 
11,A6 8/- 

IL( '6 
11.M4 
1N43 
1N70 
1114 
1115 
184 
185 
114 

7/- 
4/- 

4/- 

4/- 

4/8 
8/- 

2A3 5/- 
2A5 8/- 
286 7/- 
2026 81- 
2C26A 3/- 
2034 2/8 
2043 42/8 
2046 80/- 
2(s 1 12/- 
2021 51- 
2X2 3/- 
394 4/- 
3A/167 /14 

25/- 
3117 51- 
96.4 5/- 
31120 15/- 
3629 50/- 
3Q4 6/6 
384 5/- 
3V4 6/9 
5A173G 5/- 
59174G 5/- 
5D/257/M 

19/- 
5140Y 9/- 
514 /- 
5540 8/- 
5Á4G 8/6 
í'30 41- 
SY3WT 5/- 
5Y3WGT8 

9/- 
óZ40 7/- 
6ÁR7 4/- 
6907 3/- 
6AG5 2/8 
6ÁI:7 6/- 
6A116 10 /- 
BÁ.15 8/6 
6917 3/- 
'ÁK5 51- 
OAKS 8/- 
u'AK7 61- 
6415 4/- 
6AL)W 71- 
6AM3 2/6 
6.9E6 41- 
68145 7/- 
68145W 9/- 
6886 4/- 
6Á88W 9/- 
6Á'P6 4/- 
6A U6 7/- 

fia st 81- 
61140 8/- 

6866 2/8 
6E96 419 
6E36 51- 
6BR7 9/- 
6BW6 9/- 
604 2/6 
6(150 41- 
6(!50T 8/- 
606 4/- 
6C6G 3/- 
6080 3/- 
60116 5/- 
606 31-- 
6F:5 el- 
6150 5/3 
6F.5GT 5/9 
61'60 4/- 
6E7 8/- 
61,80 8/8 
6F12 4/8 
6F1:3 5/- 
6132 41- 

-6F:3:3 3/6 
6Gr,c 2/6 
6H1 61- 
6H6M 1/8 
6.14 9/- 
6.I4WA 10/- 
615 3/6 
6J56 31- 
826 3/6 
6J6W 8/- 
6276 5/. 
6 K611 5/8 
6K76 21- 
6K7GT 4/9 
6K6(1 4/- 
6K8GT 8/3 
6K8M 8/8 
6E25 12/- 
6L5G 8/- 
6L6 9l- 
61,60 81- 
6L6GA 7/8 
61,70 4/8 
61,34 4/6 
eLD90 5/9 
657 8/- 
65712 5/9 
'Q7G e/- 

ri R7 6/- 
68t 
68u7GT 5/- 
68117 51- 
68F5GT 5/8 
68H7 8/- 
6817 5l- 
66.1701 5/8 
68J7Y 6/6 
66E7 4/8 
68L70T 5/8 

888; 416 
68147 6/- 
6887 2/- 
6U4GT 9/6 
6V6G 5/- 
6V60T 5/6 
6V68& 8/- 
6X4 4/- 
6350 5/- 
6X50T 8/3 
660 6/- 
6-31IL2 10 /- 
6-4 5/- 
7117 7/8 
703 13 /- 
706 7/- 
707 5/- 
707 7/3 
7Q7 7/- 
75'7 5/- 
7Z4 9/8 
703A S0 /- 
aut 2/6 
9D2 3/- 
11F,3 17/8 
1296 2/8 
12AH7 5/- 
12,518 11/- 
P2Á17 4/- 
1'2AÚ7 5/- 
128X7 6/- 
12AY7 10 /- 
12E96 6/- 
128E6 7/- 
1.20117 7/- 
1208 8I- 
1.2146 2/- 
12.15(11 2/6 
I2K7GT 4/8 
12K0M 10 /- 
12147GT 4/8 
í'28A7 7/- 
12607 4/- 
12807 3/- 
128117 8/- 
118J7 5/- 
129E701 

8/. 
12245170T 

5/9 
126117 5/- 
125'4 21- 
141,7 7/- 
1502 6/- 
19(13 10/- 
19116 9/- 
19111 61- 
20Aí 17/8 
20P4 17/8 
21B6 9/- 
25L6GT 7/- 
2óY5 á/- 
25Z40 8/8 
2525 7/6 

2.,7.5í;T 8/8 
30 5/- 
30015 10 /- 
3003 8/6 
30FL1 9/8 
30P19 141 - 
30PL1 10 /8 
30PL13 10/8 
35L6GT 7/- 
35T 17/8 
35W4 5/- 
3573 8/- 
387.40T 8/- 
e5Z501 6/- 
37 4/- 
38 4/. 
41MP 4/- 
50L6GT 8/6 
53A 7/8 
58 6/- 
59 8/- 
75 5/8 
76 5/- 
77 6/- 
78 5/- 
60 5/8 
SI 9!. 
82 8/- 
84 8/- 
ß5A2 8/6 
89 8/- 
9001 8/- 
211051 PT 

7 pin 2/6 
220PÁ 7/- 
230TH 4/- 
22aÚ0 9/- 
307A. 5/6 
3508 8/- 
:437A 70/- 
36sA 51- 
3979 15/- 
446A 8/- 
70,A 15/- 
7158 80/- 
801 8/- 
803 22/6 
805 30/- 
8071311 61- 
806 8/- 
81:3 55/- 
8298 30/- 
6298 50/- 
630.8 4/- 
632 15 /- 
837 9/- 
334:1 51- 
6436A. 14/- 
954 4/6 
955 2/6 
956 2/- 
987 5/- 
950A 4/- 
1611 5/- 

1616 
1619 
1825 
1626 
1629 
2051 
40430 
4063 
5704 
5726 
6064 
6065 
7193 
7475 
8013A 
9001 
900'2 
9003 
9004 
9006 

3/- 
5/- 
61- 

4/6 

13 /8 

8/8 
7/- 

1/9 
8/- 

25/- 

418 

2/6 
2/8 

C.R. 
Tubes 

CV7596 
109J1 55/- 

34103/B/4 
281- 

E4504/B/16 
28/- 

VCR97 28/- 
VCR138 

a01- 
VC11139A 

85/- 
3BP1 30/- 
3F'P7 45/- 
501'1 25/- 
5FP7A S61- 

Photo 
Tubes 

ohs (58 5/- 
G818 12/8 
931A 55/- 
80970 350/- 

Special 
Valves 

ACT6 28 
EBU77 310 
10124 251 - 
33/9'233 

837/10/ - 
723A/B 50 /- 
72:,9 30 /- 
7269 27/6 

Transistore 
01:26 26/- 
0(744 8/- 
0045 8/- 
0072 7/- 
0081 7/- 
0082 10/- 

MARCONI COMMUNICATION 
RECEIVERS. CR.I50. Frequency 
coverage 2 -60 Mc /s in 5 bands. Two IFs. 
Ist 1,600 kcjs, 2nd 463 kc /s. Image signal 
protecting over 40 dB up to 30 Mc's and 
20-40 dB from 30-60 Mc /s. Self checking 
calibration (built in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
bandspread. Metering and visual tuning 
indicator. Bandpass from 100c /s to IO kc /s 
in 5 stages. Acoustic filter associated with 
100 c /s. Bandpass position for CW recep- 
tion- Facilities for diversity reception. In 
as new guaranteed condition with original 
mains power supply unit E70 or without 
power supply unit E60. Carriage 301 -. 

CR.I5O /2. Frequency coverage I.5 -22 
Mc /s in 4 bands, all other features as in 
CR.150. Price E35. Carriage 30' -. 
P.C. RADIO'S mains power supply unit 
for above, 90' -. 
CR.I50 /3. Same as CR.I50 with additional 
separate antenna trimmer on front 
panel, crystal controlled Ist oscillator 
for fixed frequency reception, muting 
switch. (during transmission), wide band- 
pass extended to 13 kc, /s. In as new 
guaranteed condition with original mains 
power supply unit E75. Carriage 30' -. 
H.R.O. Senior. Table Model- In 
excellent, fully checked, and tested 
condition (without coils and power pack), 
E15.10.0. As above but rack mounted 
model, 314.10,0. 
CNR HIGH RESISTANCE HEAD- 
PHONES. New, I6' -. P. & P. l'6. 

or phone output. Dimensions: Length 
12ín. width 8ie., depth 9in. Weight 23 lb. 
In as new, tested and guaranteed condi- 
tion, 323.10.0, including special head- 
phone and supply leads. Carr. LI. 
PRECISION WATT METERS made by 
Weston (USA) for D.C. and A.C. 25 -I,000 
c /s. Voltage coils 150 and 300 v., current 
max. 7.5 amps. Mirror dial calibrated up' 
to 1,500 watts. Connecting instructions 
included. Overall measurements 64 x 
51 x 341n. Brand new 39.19.6. 
CARBON INSET MICROPHONE. 
G.P.O. type, 2'6. P. & P. 116. 

PANEL METERS (round) 

P.C. RADIO LTD 
170 GOLDHAWK ROAD, W.I2 

Shepherd's Bush 4946 
Open 9 -5.30 p.m. Thursday 9 -1 p.m. 
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L 
Incorporating STERN RADIO LTD., PREMIER RADIO, CLYNE RADIO LTD. 

Three well -known names with a reputation for quality and service. 
Combined resources, technical knowledge and over 50 years' ex- 
perience gives you an organisation offering a fully comprehensive 
specialist service in the rapidly expanding world of electronics. 

ftekc 
MULLARD 3 -VALVE PRE -AMPLIFIER TONE CONTROL 

UNIT 
Designed mainly for Millard Range of 
Amplifiers, also suitable for any Amplifiers requiring input up to 250mV. Incorporates 5 Input Channels, including for Tape and Mag- netic Pickups. Separate Bass and Treble controls, High peas filter 20 to 160 c /s. low pass filter 6 -9 Kc /s. Totally enclosed in case 
KIT OF PARTS4} £10.0.0 Ins. 5l -). & TESTED 

ASSEMBLED 
£13.1.3.0 Instruction book and detailed price list (free with kit) available separately at 3/6 Post Free. 

MULLARO "5 -10" MAIN AMPLIFIER 
For use with MOLLARD 2 or 3 valve pre- amplifiers with which an undistorted 
power output of up to 10 watts is obtained. 
SPECIFIED COMPONENTS and MOL- 
LARD VALVES including PARTRIDGE 
MAINS TRANSFORMER and choice of 

PARMEKO 
or PARTRIDGE Output 

Transformer 
COMPLETE KIT £10.0.0 
(Parmeko Output Trans.) 
ASSEMBLED AND £13.10.0 (Carr. & Ins. 6/6). TESTED 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. 21.6.0 extra. instruction hook and detailed price hot (free with kit) available separately 
at 2/- Fa(' Free. 
THE MULLARD S -IORC AMPLIFIER 
The popular complete "6 -10" incorpora- ting Passive Control Unit providing up to 
10 Watts high quality reproduction with Input of 800 mV Specified components 
and new MULLARD VALVES. Includes 
PARTRIDGE MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIbCF. Output ' Transformers. Surplus Power avalable for Tuner. 
COMPLETE £12.0.0 
ÁÄD TESTED £16.0.0 In.7 /6). PUT TRANS. 21 8.0 ex Instruction book and detailed price list (free with kit) available separately 
at 21 -Post Free. 

THE MULLARD 3 -3RC 
A HIGH QUALITY AMPLIFIER DEVEL- 
OPED FROM THE VERY POPULAR 
3-WATT MULLARD "3-3" DESIGN. 

KIT OF PARTS £8.8.0 
ASSEMBLED 
AND TESTED 
Complete Complete to the MULLARD specification 
including PARMEKO OUTPUT TRANS 
FORMER. Switched inputs for 78 and 

L.P. records plus a Radio position. Extra power to drive a Radio Tuning 
Unit is also available. (Carr. & Ins. 6/6). Please state L.S. Impedance. 
Instruction book and detailed price list (free with kit) available separately 
at W- Post Free. 

THE "MONO- GRAM" 
swain* A small Amplifier of genuine high quality 

Performance. Incorporates MULLARD 
ECL86 Valve, separate BASS and TREBLE 
controls, PARTRIDGE output Trans- 

...., former producing up to 3 watts undis- 
" torted output. (Carr. & Ins. 3/61. 

,..,. Párté £4.10.0 and -T sted £6.0.0 
Instruction book and detailed price list (free with kit) available separately 
at W6 Post Free. 
Perfectly suited l'or Portable Installations for 
which purpose we offer PORTABLE CASE 
(23.10,0). the AMPLIFIER (Kit) and £9.0.0 8' x 5' SPEAKER (11.0.0). All for 

A1lt rnativ l with ASSEMBLED £10.0.0 
(Carr. & Ins. 6/ -). 
The Case quoted above will accommodate some 
4 -speed Single Record Units. A larger model Is 
available for extra 10/ -. With this Equipment a 
COMPLETE 
ORDPLA YE 

PORTABLE 
be 

REC- £14.0.0 

PRICE REDUCTIONS 

a t-ae if1s -ló" £15.15.0 ATHE 1 Ier the 2-Valve 
build 

(Carr. & Ins. 8 /6). £21 10.0 (a) Assembled and Tested 
(b) THE KIT OF PARTS to build both the "5 -10" £19.10.0 Amplifier and the 3 -Valve Pre Amplifier 
(b) Assem 

10/- 
dand Tested £25.1 C.0 

With PARTRIDGE OUTPUT TRANSFORMER 21.6.0 extra. 
MULLARD 2 -VALVE PRE- AMPLIFIER TONE 
CONTROL UNIT 
Employing two EF86 valves and 
designed to operate with the Mul- 
lard AMPLIFIERS but also 
perfectly suitable for other 
makes with input up to 250 m /V. 
* Equalisation for the latest 

R.I.A.A. characteristics. 
* Inputs for Crystal Pick -ups and variable reluctance mag netio 

types. 
* Input a) Direct from High Imp. Tape. Head. (b) From s. 

Tape Amplifier or Pre -Amplifier. 
* Sensitive Microphone Channel. * Wide range BASS and 

TREBLE Controls. 
KIT 
PARTS ovVV AND TESTED 89. 10.0 (In 5 / -)).. Instruction book and detailed price list (free with kit) available 

. mparafely at 2/- Post Free. 

THE "TUDOR" 
STEREO AMPLIFIER 

PRICE £15.0.0 
(Pkg. & Carr. 7/6) 

A self contained Shelf- mounting Amplifier designed to provide 
high quality stereophonic and monophonic reproduction. 
Earls channel provides des a rated output of 6 watts and for mto- 
p 

DvhoTREBLE 

1 2 
watts Is produced. Separate EASE 

The Cabinet is finished in Slack Crackle. Size 14 z 8 z 41x1. 
Send for full specification. 

THE SINCLAIR 8LIMLINE 
A new 2- TRANSISTOR printed circuit pocket radio. Oom- 
pletely portable -the smallest ever -only 211x1. x 111x1. z tin. 
Uses Micro -Alloy Transistors and with built -in ferrite serial 
will receive all stations on M.W.-B.B.C.-208. etc. Easy to 
assemble -no alignment problems. All required 
components, including earpiece. ONLT 49/6 P. & P 
All parts sold separately. / IIB. 

HI -FI STEREO HEADPHONES 
For the connoisseur who requires per- 
fection. Each Earphone consists of a 
21- Dynamic Loudspeaker with a lull 
frequency range, fitted with foam rub- 
ber Ear Pads for added comfort to 
keep out noise and to maintain an 
excellent bass response. The resis- 
tance Junction box with change -over 
switch provides simple transfer Irom 
Phones to Speaker. Specifications: 
Frequency Range - 25- 15,000 c. p. s. In p u t 
Impedance -16 ohms. Power rating- 

} watt. Weight -13 ozs. 
PRICE 5 Gns. P. & P. 2/6. 

(Junction box 15 /- ex.) 

MONAURAL STETHOSCOPE HEADSETS 
Suitable for Radio, Tape Recorders, or monitoring tape recordings, magnetic low impedance or Crystal High im- 
pedance. Complete with 4ft. of lead and 

PRICE 10 6 Pl &P. 

ACO8 MONAURAL STETHOSCOPE HEADSETS 
Suitable for Tape Recorders, or monitoring tape recorders. 
100 ohm Impedance magnetic. Complete with 12' P.&P. 
lead. (Originally 21/ -) OUR PRICE 1/6 

SEE FOLLOWING PAGES FOR ADDRESSES AND DETAILS OF OTHER STERN -CLYNE PRODUCTS 
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NEW LOW PRICES - NOW YOU CAN AFFORD A CAR RADIO 
THE ̀ HIGHWAYMAN' 
OUR QUALITY CAR RADIO 
TO BUILD YOURSELF AT 

A NEW LOW PRICE 
Look at these features: 
* Attractive styling. * Push - 
pull output. * Three latest 

Mullard transistors plus valves types EBF83 and ECH83.' * No 
Buzz, high output and sensitivity. * Printed circuit (latest 
type). 7 x 4ín. high flux p.m. speaker and baffle. * Medium and 
Long Waves. * Push button for fingertip control. * Extremely low 
battery consumption (less than 1 amp). * Easy to fit any make car. 
(Positive earth only.) * 12 -volt operation. * Compact size, meas- 
ures only x 7 x tin. deep. * Easy assembly, supplied with dial and 
drive already mounted. 
Special inclusive price of ONLY £7.19.6 Plus 51- P. & P. 

All parts available separately. Individually priced parts list and 
comprehensive instruction booklet 2/6 pest free. (Deducted from 
cost if complete parcel purchased Iaier.i 

THE "AIR KING" 
Our highly successful six -transistor 
luxury portable with the "SLIM 
LINE" look. To build yourself, with 
printed circuit chassis for reliability 
and simplicity in construction. May 
be used as Car Radio. with full 
MEDIUM wave and LONG wave 
coverage. 
Look at these features: 
7r x311nn, high tfiä lily loudspeaker t 

* Six selected MOLLARD TRANSISTORS 
in latest supersensitive circuit plus ger- 
manium diode. * Compact size only 91 x 31 

x 61in. high. * Attractive three -tone cabinet, black, dark grey 
and silver grey with gilt control knobs and all gilt fittings. 
* Coax. socket for car aerial. * Brand new guaranteed com- 
ponents. * Push -pull output. * Automatic volume control. 
* Long -life battery. * Super -sensitive internal Ferrite rod 
aerial, Special Inclusive price for £7.19.6 (Plus P, 
all required components. ONLY & P. 4/ -1. 
Alignment service available. Full assembly details and individually 
priced parts list. all of which are available separately, price 116 post free. 

The NEW CHASSIS PUNCH SET 
Five of the most used Hole Punches made 
of the finest hardened steel will save hours 
of tedious hand labour, suitable for Alu- 
minium. Sheet Metal. Plastic. etc Punch 

c Szes 1--"he -f- -1- -1't,, com 
Tommy Bar, Tapered Reamer, 
and Zip Fastening Carrying 
Case. PRICE 49/6 P.&P- 

SEND FOR CURRENT PRICE LIST OF ALL LEADING 
RECORDING TAPES AND ACCESSORIES 

THE HE30 4 -BAND COMMUNICATION RECEIVER 
One of the finest generai 
coverage bandspread Recei- 
vers available at this price. 
Covering 550Kc /s- 1600Kc /s, 
4.8Mc /s- 14.5Mc /s, 1.6Mc /s- 
4.8Mc /s, 10.5Mc /s-3OMCIs. 
Illuminated slide rule dial. 
calibrated every 5Kcls on 80 
and 40 metres. Edgewise 
S- meter. 0.100 logging scale. 
coverage from 0.55- 3OMc /s. 
8 valve plus Rectifier super - 
het circuit. RF Stage with 

an Aerial Trimmer. 2 IF Stages. B.F.O. control Q- multiplier. 
Controls: Function Switch. Audio Gain. Selectivity (Q- multiplier) 
Frequency (BFO). Band Selector, IF Gain. Trimmer, AVC -MVC 
Switch. Anl Switch. Main Tuning, Bandspread Tuning and Head - 
phone Jack. Selectivity -60d13 at 10Kc /s, 0.8KC /s at 6dB (with Q- 
Multiplier) IF- 455Kc /s. External PM Speaker regd., 4 or 8 ohms 
impedance. Output 1.5 watts, 8 modern Miniature B7G Base Valves 
and 5Y3 Rectifier. Size 15 x 10 x 71ín. Grey crackle finish. 220 /240 
volt A.C. mains, 50-60 cycle operation. Full instructions and 
circuit fidiagram supplied. Send PRICE 40 Gns. Paarriage 
for 

SEND STAMP FOR COPY OF OUR INTERESTING LITTLE 
BOOKLET "What is High Fidelity .' 

141 

SEE PRECEDING PAGE FOR 

OTHER STERN -CLYNE PRODUCTS 

THE "TRAVLER" MkII 
Introducing our new ready - 
built transistorised car radio 
for ONLY 9 I 

(Ina 
. P, &P.5 /- 

including 7 x 4' speaker fitted 
to baffle, fixing brackets. filter 
unit, all nuts and bolts with 
fitting instructions £2.19.6 H(Plus ,/- P. & P.) .P. Terms: Dep. and 7 monthly payments for £1 2.8. 
Star Features * Handsomely Styled. * Mullard Valves and 
Transistors. * Push Buttons. * li watts Output. * Long and 
Medium Wavebands. * Quality Speaker (E.M.I.). * Easily Fitted. 

PheLuxembourg s 
stations) 

Positive Earth Only (applies to 99.8% of the cars on the road). 
* Dimensions 7 x 2 x T depth. 
Optional extras, 3 section chromium plated weatherproof 
telescopic aerials type 1 I7-í14 -. 19/6: type 2. 2-/43-, 29/6. both 
Plus P. A P. 2/8 if purchased separately. 

THE MINICO JUNIOR 
TRANSISTORISED TAPE RECORDER 
Record anywhere any time. A truly port- 
able versatile Recorder with a difference, 
the highly sensitive Crystal Microphone is 
built into the Zip Carrying Strap which 
leaves both hands free to operate your Cine 
Camera, the Microphone can be removed 
for office use as a Dictating Machine or for 
Parties. Outstanding quality of reproduc- 
tion and tone, up to 45 mins. playing time. 
twin track and operating on 4-18 volt Half -Pen Batteries. Robust 
metal body, size 61 x 4} x 21-, weight 33 ozs- Usual price 16 gne. 

OUR PRICE £6.19.6 
complete with Microphone. 

P, & P. Tape and Battery. 
4i- 

STEREO TAPE DECK 
WITH BUILT IN 
PRE- AMPLIFIER 
A professional addition 
to your Hi -Fi Stereo Sys- 
tem consisting of two 
basic Units, the Tape 
Deck and Pre -amplifier. 
which employs 4 Transis- 
tors and 4 Valves. The 
Unit with record and playback i 

track stereo or i track mono at 
either 71 i.p.s. or 31 i.p.s. both 
speeds being fully equalised. 
Features: Track System: 1 track 
2 channel stereo or monaural record and playback. Independent 
single channel recording on either channel while playback on other 
channel. s 

tracic 2 channel erdcohead Low loss laminated pole pieces.Level iniatrs: 
2 Meters. 1 per channel. Digital Counter: 3 digit tape position 
indicator. Automatic Stop: When tape runs out or breaks. Inputs: 

impedance). Output: cathode follower).) 
Gram/Tuner 

o o ckets 2 (high 

ohms impedance. Audio Output: 500mV. Oscillator: Push -pull 45cn s e r enpeo dBor more between stereo channels. 
71' 

req cRespñ e: 40 to 
15.000 cycles per sec. at 71 i.p.s.. 40 to 9.000 cycles per sec. at 31 1.o.s. 
Single Motor: 4 pole heavy duty induction type. Power Supply: 240v 

cycles. 
2- 12ÁT7151- 1AU77e 1 -12BH7 Valves. 

Up: 

f; 

42 
GNS. 

Carr. & 
Pkg. 15/- 

THE HE -40 4 -BAND COMMUNICATION RECEIVER 

Completely built and ready 
to go. High sensitivity 
Superhet receiver covering 
550 Kcls -1,500 Kc /s, 1.6 Mc /s 
-4.4 Mcls, 4.4 Mc /s -11 Mc /s 
11 Mc /s-30 Mc /s. Electrical 
Bandspread tuning. Slide 
rule type tuning dial. Inter- 
nal ferrite rod aerial for me- 
dium waveband reception 
and 1 59tH. 10 section chro- 
mium plated telescopic whip aerial for the short wave bands. 
Sockets for optional outdoor aerial. Internal high flux monitor 
loudspeaker. Latest modern miniature R7G base valves. Head- 
phone socket (may also be used for external loudspeaker). ANL. 
BFO. built -in "S" meter. 220/240 volt A.C. mains, 50-60 cycle 
operation. Handsomely styled cabinet with grey crackle finish and 
handsome front panel. with chrome and satin, chrome fittings. 
Measures 13115. x vils.'x 5t`n. (high) and wetehs only 111 lbs. A 

comprehensive instruction manual is supplied. An Ideal receiver 
for the radio amateur and short wave listener, of all ages. 

Send S.A.E. for leaflet. 
PRICE £24.15.0 Paidiage 
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INTRODUCTION OFFER ! ! Available Shortly 
FOR 

ONLY 

48 gns. 
Plug 1.5/- 

Pkg. & Carr. 
THE TUDOR STEREO HI -F1 SYSTEM, comprising a Sell Powered 
AM /FM Tuner, Stereo Pre -amplifier. 12 watt per channel Stereo Power 
Amplifier. The Tuner and Pre -amplifier are housed in matching black 
crackle finish metal cabinets for shelf mounting, with silver metal dials 

and matching knobs. Specifications: 'Tuner 
-Outstanding quality providing full VHF/ 
F M long and medium waveband coverage, 
trequency range FM 87 5 -108.5 Mc /s, AM /MW 
522 -1630 Kc /s, LW 195 -270 Kc /s lOOmV output 
mains supply 105/290 A.C. Valve line -up: 
ECC85, ECH81, EBF89, EB91, EM84, 
ECC83. Multiplex outlet provided. Pre- amplifier- Designed for use with the Tudor 
Stereo Power Amplifier with inputs for most 
types of Pickups, direct play from Tape - 
Heads and ample sensitivity for either Crys- 
tal pr Moving Coli Microphone. Distortion 
0.1 °., tape outputs 100mV from 90K. ohm 

source inputs -Microphone 5 mV. Tape 5.3 mV, R.I.A.A. 4.3 mV fiat 
250 mV, Tuner 100 mV. Valve line -up: 2 -EF86, 4- ECC83. Power 
Amplifier -14 watts per Channel, sensitivity 1 volt r.m.s. for 14 watts 
output, frequent y response - 0,5dB 20 c /s. -20 Kc /s. Speaker impedance 
4, H r 

' 
« f n: n c > t n or available for Tape Pre -Amp, mains supply 

lu /. b` \ n - n. 2- ECC83, 4 -ELH4, I -GZ34. 

DOUBLE FEATURE PRE -AMPLIFIER 
AND JLIO POWER AMPLIFIER 

A new conception In the field of audio engineering by Stern -Clyne 
development engineers. The most up-to -date circuitry Is used in the 
Double Feature Pre -amplifier. it has matched inputs for microphone. 
crystal or magnetic pick -ups and radio tuner and in addition offers lull 
facilities for tape recording and high fidelity replay. 
This unique feature means that should you wish to include tape in cour 
hi -fl system at a later date all that is required is a suitable tape deck. 
OOers superb reprndurtfmt from all sources at low cost. Available shortly. 
Brief Specifications: 

* J.L.I0 POWER AMPLIFIER 
Incorporates the latest triode -pen- 
tode ECLd6 calves in push -pull, 
PARTRIDGE ultra linear Output 
transfo; n,_l, PARTRIDGE mains 
transformer and smoothing choke. 
10 watt- power Output, surplus 
power available tn- tnn.'r. Output 
impedance 

KIT OF PARTS 11 Gns. 
READY BUILT 14 Gns. '15' 

* DOUBLE FEATURE PRE -AMPLIFIER 
Inputs for microphone, crystal or 
magnetic pick -ups, tuner unit. 
Push- button switching for 3 tape 
speeds equalised. Tape erase Blas 
Oscillator circuit Incorporating, 
ferrox -cube transformer. Function 
switch, separate base. treble and 
volume controls, lever control and 
latest EM87 magic eye level indi- 
cator. The pre -am pli Lei is totally 

enclosed in a silver 1, animer finish steel case, and an attractive 
perspex front panel !area the presentation. 
KIT OF PARTS £17.0.0 READY BUILT £21.0.0 C. & 1. 5/ -. 

PRICES. I c . -. -e units purchased tog / -t nor'. 

KIT 010 PAF -- £27.10.0 Rr:.Any RLtIT.T 32 Gns. 
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MODEL CR3 S 

TAPE RECORDER 
5101)151, (113 /S 1n: al po rates 
the HF /TR3 Mk. II Tape 
Amplifier (described below) 
and the Collaro "Studio" 
Twin Track 3 -speed Deck 
operating at pin., 3fin., and 

7)1e. speeds. Complete 
with microphone and 
1.200ft. tape. 
KIT OF £33.8.0 PARTS 
ASSEMBLED 

.0- 
3.0.0 

AND TESTED 
(Carr. & Ins. CV- 'Sri -a:. 

STEREO TAPE 
PRE- AMPLIFIER 
MODEL STY -1. For u-e 81, tlb 
with curnt TRUVOX, Ara, 
BRENELL or COLLAR() 11) 
"STUDIO" l and I track 
Stereo Decks. Incorpor- 
ates Ferrox -cube Oscillator, 4 -speed Equalisation Signal Level 
Meter and separate Gain Control. Includes separate Power 
Unit. PARTS £22.0.0Ìñá8/6) ASSEMBLED 228.0.0 
Instruction book and detailed price list (free with kit) araHable separately a. 5/- Post Free, 

TAPE PRE -AMPLIFIER MULLARD Type "C" 
Suitable for most f track, Mono 
Tape Decks,. Incorporates Ferrox - 
cube Push -Pull Oscillator, Treb10 
Inductor and 3 -sp. Equalisation. 
Includes separate Power Unit, 

PARTS 
49 4.0.0 Ìñá7 /b) ASSEMBLED £19.10.0 

Instruction book anti detailed price list (free with kih armtabla 
separately at 

MULLARD TAPE AMPLIFIER 
MODEL II I' /'í'1t3 /51K.11 
Based . on Mullard's Type "A" 
design. and suitable for most I 
track Mono Tape Decks. Incor- 
porates Ferrox -cube Treble In- 
ductor, Gilson Output Transfor- 
mer, and 3 -speed Equalisation. 
Includes reparato Power Unit, 
using PARTRIDGE Mains Transformer. 
PART £13.13.0 Iñar7/ & ASSEMBLED £19.0.0 
Instruction hook and detailed, list (free with kit) available 
separately at 3/- Post Free.- - 

COMBINATION TAPE UNITS 
All our Tape Units can be supplied specially matched to any Tape Deck mesh as 
Collaro, Bronchi Mk.5 Series II, she the Wearite. Speotmeo prices as below. 

Bit Assembled 
STP -1 Pre -amp ebb Collaro StadIn Tape Deck 136. 0.0 142, 0.0 
Assembled with track switch fitted, 244.2.0. 
STP -1 with Bnmell Mk. T. Berman with 'track Switch 

ti, tea 0M. 4.0 
STP -1 with Brenell Mk.:l Oerlee II. f Track Deck 274.15.0 
Type "C" Pre-ante wig h ,',,Barn at. u.11., 'Pape Ucok 824.10.0 230. 0.0 
Assembled with deck w,rc.l and matched, 232.2.0. 
Type "C" l're tong aith Brooch 11115.5 Series 11 Deck 240.11.0 258. 1.0 
A eecnible.l with deck wired and matched, 255.3.0. 
BFTTE3 with i'ollero 9' whip Tape Deck 024, 3.0 229.10.0 - 

Assembled with deck sired and matched. 231.12,0. 
BF'TR9 with Brenell Mk.6 Series II Deck 048, 4.0 251,11.0 
A'ecud,lcd with dock nixed and matched. 255.13.0. 
tart. 5 Ins. I,-,'- on al...o.- omits. Send 9.0.1-:. for comprehensive price list. 

VISIT YOUR NEAREST STERN -CLYNE BRANCH 
WEST END: 

CITY: 
NORTH LONDON: 
SOUTH LONDON: 
CROYDON: 
BRISTOL: 
MANCHESTER: 

18 Tottenham Court Road, YV,I. 
23 Tottenham Court Road, W.I. 
309 Edgware Road, W.2. 
109 Fleet Street, E.C.4. 
162 Holloway Road, N,7. 

9 Camberwell Church Street, S.E. 
12 Suffolk House, George Street 
26 Merchant Street, Bristol I. 
IO Withy Grove, Manchester 4. 

Mail Orders and enquiries to 
162 Holloway Road, London, N,7. 

MUSeum 5929/0095 
MUSeum 3451/2 
PADdington 6963 
FLEet St. 5812¡3 
N O Rth 8161/5 

5. RODney 2875 
. MUNicipal 3250 

Bristol 20261 
BLAck Friars 5379 

Dept. P. W. 
NORth 8161'5 

Half -day Sat 
Half -day Thu rs 
Half -day Thurs 
Half -day Sat 
Half -day Thurs 
Half -day Thu rs 
Half -day Wed 
Half -day Wed 
Open 6 days a 

week 

Great Britain's Greatest Electronic Hobbies Organisation 
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WIRELESS SET NO. 38 AFV 
A lightweight portable 
transmitter /receiver with 
transmitting range 5 to 10 
miles and frequency novera 
age 7.4 to 9 Me/a Operatee- 
}rom 3 and 120 v external 
dry batteries. large, clearly 
numbered tuning control, 
with tuning lock. In good 
condition. 
ONLY 3916 

HIGH I PEDANCE PERSONAL 
LISTENING EARPIECES 

Saltable for all types of crystal sets and EmD- 
Netor sets. Comple 

A let with 
Plug. 5111 P. 

PORTABLE MAINS SOLDERING IRON 
30 watts. Fea- 
tures removable 
h andlethat 
over, tip and 

barrel. Complete with lead ONLY 1 ff 16 
and plug. P. A P. 11 -. L 

PRACTICAL WIRELESS 

TRANSISTOR SALE 
Mollard OC 44 3 /11 P. k P. 3d. 
Mollard OC 45 3/11 P. A P. 3d. 
Mollard OC 71 2/11 P. A P. 3d. 
Mollard OA 90 1/11 P. A P. 3d. 
Ediewan XD202 Germanium 

diodes 1/11 P. A P. 3d. 
Tranoitor Holder, 3 -pin lid, each P. A P. 3d. 

March, 1964 

CRYSTAL CALIBRATOR TEST SET 

No. 7 MKI 
New in Paxolin cabinet 
with circuit and in- 
Meurtions on rear 
panel. Calibrates trans- 
mitters AND recel- 
vers. 3 choices of cali- 
bration points; 10,100, 
1,000 be /s apart, har- 
monica up to 20 mle. 
Operates from 2v ac- 
cumulator and 120v dry batterti. 

P. A P. 3/6 651 - 
00000000000000.00' 0 6 40 4000000400600004000;0 

MICRO ALLOY TRANSISTORS 
Mat 100 7/9 
Mat 101 8/8 
Mat 120 7/9 
Mat 121 8/8 
VHF Transistor ADT140 151 - 

Above MATS Postage Paid. 
Ferrite Slat Aerials, suitable for transistor seta. 
3/.. P. A P. 6d. 

CRYSTAL SET 
Build your own crystal 
net and hear it work. 
Eary to build and 
tune. Fick. up main 

P.A P. Ild. 9fe111 
With persoaal1fa111 with head -phones 
ear -piece. 

P. A P. I ld 22/1 1 P. A P. 1 /6 

O O J 0 0 0 0 C O 0 0 O 0 0 0 0 0 0 

0 4 4 0 0 6 0 4 0 0 0 4 0 6 0 0 0 0 

SUPERHET RADIO CHASSIS 
These well -made chassie were made for the 
Government for Forces entertainment 
with 6K8, 61(7, 6Q7, 6V8. 
Choke smoothing slow- motion 
tuning, printed scale, 
200.550 metre,. 
BRAND NEW, 
complete with valves 
and 6 volt Power Pack. 
Cabinet with Ris. 

speaker to At. Com- 
plets in maker', car. 

440000066000066000000 
TRANS. RADIO TUBULAR SPEAKER 

Booster Speaker. 
Plugs into ear- 
mecs socket ñ f 
most radios and 
tape. cohere. 
tapes draws the 
volume and a 
hi -fi stereo effect 

TSL "KITBOARD" 
The newest thing for the transistor constructor. 
Botter than a printed circuit board! Perfect 
for assembling modern subminiature comPO 

nts into the smallest possible arrangements. 
Perforated 10 holes to the inch. Strong, light. 
Suitable for all transistor equipment. 
Size 1 x 4; x 4in. 3/8 
Sias 2 x 2ç x 4in. 2/9 

that will arnaze you, size 
Approx. 9 x 2I in. PRICE 251- /9. 

6 G O 0 C 0 0 6 0 6 4 0 4 0 00++ 

LEAD ACID 

ACCUMULATORS 
(Unapillable) 

2 volt,. 16 A.H. Brand New. 
Size 4 x 7 2 tin. 4/11 miels, 3 for 
12/8. P. A P. 3/- per cell. 

0 6 0 0 0 0 0 0 0 0 0 0 6 4 0 OO 4 0 0 0 4 

teO° £3.19.11 P. A P ,. VALVES 
6RS0 1/11 P. k P. 3d. 
61(8 3/8 P. A P. 3d. 
6V6 3/8 P. A P. 3d. 
11,4 4/. P. & P. 34. 
1T4 4/- P. A P. 34. 
184 5/13 P. A P. 3d. 

SUPERB STREAMLINE MICROPHONE 

Omni- dlrertional 
response 60.10,000 
ers- Output level 

52 dB. Rollt In on /off switch. 
Provision for conversion to 
hand held, cord suspended or 
stand mike. Attractive satin 
chrome finish. 

Microphone 37/6 P. A P. 1/5 

DaWk Stand 10/- P. A P, 1/9 
Thor Btande Available 

LIGHTWEIGHT HIGH 
IMPEDANCE HEADPHONES 

ideal for crystals eels 
and morse practice. 1216 P. k P. 1/0 4.0006 0 000400040000006 
TODAYS SUPREME VALUE IN 

AMPLIFIERS! 
BRITISH MADE OORLER TYPE AMPLIFIER 
0512005. All.traosistor subminiature quality 
amplifier 60- 16,000 c/e ±3dB, 70- 14'000 c / 

1 fa . ¡dB. SmV for 1 watt out at 6v. da 16 
Belli and tested. .7l. 

0 0 0 0 0 0 0 0 0 9 0 0 0 6 0 0 0 0 0 0 0 

EXTENDABLE BELLING AND LEE 
CAR AERIAL 

Fits any tar 
anywhere. O 
complete with plug and P 12 6 P. A P. 
'motion pad.. I 1/ -. 

PORTABLE INTERCOM/ 
ELECTRONIC BABY SITTER 

Amazing Transistor 
intercom system 
with approx. 86 ft. 
connecting fiez. 9V 
Battery 2/6 extra. 
Every sound relayed. Two way buzzer, call 
and speak system. Alan usuable £3.3.0 on wall or desk. P. & P. 2/6. .7 

1155 INSTRUCTION HANDBOOK 

3/11 P. A P. 3d. 

0404O0J000040 
METER TEST KITS 

Comprising insulated leads and test prods, 
insulated croc. clips and meter terminal comice. 
tors. All contained in plastie hold -all. 

P. & P. 1/3 e/ 
Meter 

Pe A P. 9d. 4111 

4 

4 

12 VOLTS CONVERTOR TO 240 VOLTS 

a 
vRun all vans mains 

equipment 
your car bai from yon 

shavers. record play- 
ers radios rte. New 
type vibrator. low bat- 
tery drain, not to he 
confused with heavy - , 

battery drain. Rotary 
transformers. 
Spare (usex.vihra- y .® 
for battery clips. 
etc. 12 volts to 
240 at 100 m.a. 
BRAND -NEW, tested in waterproof carton, 

ONLY 351- r5;.. P. 

4 TRANSISTOR PUSH -PULL RADIO 

AMPLIFIER 49/11 
Complete with 3 ohm 
output transformer work- 
ing from a standard 
9 volt battery. Output 
in excess of 200 MW. 

000000'06 0 000004000004 
TAPE RECORDER 

Fully portable. Twin 
tracked, 3in. standard 
tape. 4-transistor. 
Wonderful tone from 
speaker. Complete 
with mike, batterie. 
and transparent cover. £8.10.0 Pool 5/-. 

O 
O 

O 

O 
6 

0 

OPERATORS' UNITS 
A host of valuable components (block con- 
denser, Jack plug, socket. etc.l. 
ONLY 1(11 EACH. P. A P. 1/3 

IDEAL FOR CHILDREN 7 YEARS 

AND OVER -GENERAL ELECTRIC 
Electronic construction 
kits made by General 
Electric t'o. 
1. Electronic writing. 
2. Pun a satelite into 

bit. 
3. Ruill a burglar 

alarm system. 
4. Weather 

which 
Station. 

State which one 
one required. 

4216 PAk P. 2/- 

6 

®®® 
4"2"."" ¡N 

0000000000000000000000 
ELECTRONIC CONSTRUCTION KITS 
8 Radin Circuits, including mor e practise set. 
All components and single headphone= p, ovided. 
(No soldering necessary.) 49111 Post free. 
6660000000000064000060 

SONA SINCLAIR SLIMLINE 
Glee, choice of British and 
European programmes with 
staggeringly good quality and 
selectivity. Building is y 

and interesting, and as well 
as providing superb listening 
through the earpiece, the 

Biimline" makes a wonder- 
ful radio Jack too. PULL 
coverage of medium wave - 
hand. Extr -moly robust 
construction. 49/6 

O O 0 C 4 0 0 0 0 0 0 0 0 0 0 0 

HANDY METAL COMPONENT CASES 
Hinged lid. Sise 6; x 6 x tin. Padded inside, 

many uses. 2/8 each. 2 for 4/6. P. A P. 11- each. 

MORE BARGAINS OPPOSITE 
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RF FIELD INDICATORS 

Designed for 
checking the rad. 
iation from 
t ranem itt ing 
antenna. The 
sensitivity can 
be controlled by 

cif f 
panel control, the 
antenna length, 
or by increasing 
distance from the 
radiator. Frequency range 1..250 me /s. 
200mA D.C. Complete with iautrue- 

69/6 tion book. V.7 V 

HAWAIIAN PORTABLE RECORD 

PLAYER 
Uns a unique pick up 
unit, turntable and 

speaker 
to give amazing 

column and reproduc- 
tion. Battery operat ed, 
plays up to 12ín, records 
at 33i /s or 45 e.p.m. 
Separate fine speed and 
volume con- 
trol. 45 r.p.m. 
adaptor. Pins. 
tic cabinet. 
Fully wter - 
proof with 
earr-inghandle 
and record 
storage co m 
part ment. 
Sire 
Weight 2 lb.a -9 ore.+! 

ln. 
PRICE 19 a 

PRACTICAL WIRELESS 

No. 19 TRANSMITTER RECEIVER 
Trans /Receiver c -S 51c,e. 1150.37 metres 
in two bands). Has an intercom, amplifier. 
Designed for 12 and 24 volts operation. Face a 
6 -valve superhet receiver, I.F. being 465 K cis., 
and a fi-valve transmitter designed -for voice and 
C.W. operation. Incorporates teat and tuning 
meter for voltages, aerial loading and current 
teste. Panel control: frequency tuning, P.A. 
tuning, gain control, MCW.. LW., WI' switch. 
Hel.tooe netting. Off -on quench aerial. AVC, 
LT- HT'- drives teat. ONLY 47/6 P. A P. Y V 5/- 

6pm 10 /6 I 

12 pin 15/. P, á P. /- 2/6 
19 SET CONTROL BOX. EACH 4/11 

P.1 81. Single Type. 
Double 'Type. 

19 SET CONNECTORS 

Each 
5/11 P.1'79 

P. 

INSTRUCTION HANDBOOK 3/6. Whip Aerials 
(U.S.A./ 0 ft. 6 in. 7/6. P. & P. 2/6. 5 ft. 4/.. 
1'. & P. 1/3. Canadian Model 10 /- Extra. 

COMPONENTS 
SMOOTHING CHOKES. 100 mla.. 10-20 H. 
resistance, 450 ohms. Sturdy Construction. 

4/11 P. & P. 2/6 
SMOOTHING CONDENSERS. T.C.C. metal en 
closed block condenser, 41, 21, 11in., with ter- 
minal. 8 m(d. 350 v. working. Suitable for 
ernes-over unite. 3/11 P. & P. 1/6 
MAINS TRANSFORMER. Mains standard pri 
mary 250 0.250 v. SO etA. 6.3 v.. volts at 4 amps. 
5 volt. at '2 ampe. Both tapped at 4 y 

18/11 each P. & P. 2/6 
As above 350 -0 -350 v, see. 19/11 P. & P. 2/6 
FILAMENT TRANSFORMERS. 200;250v. 50 c/s 
primaries. 6,2 v. at 2 amps. 6/11 P. & P. 1/3 
PAXOLIN TAG STRIPS (14 tags). Double way. 

1/3 each, P. & P. td. 
7 -WAY TAG STRIP. 9d. each. P. & P. 1/2 
PANEL MOUNTING FUSE HOLDERS. Beauti- 
fully made, plastic Sturdy construction. 

2/11 each. P. & P. 8d. 
ELECTROLYTIC CONDENSERS. 0.05 mid. 'l'CC 
350 v. working. 1/- each. P. & P. 3d. 
OCTAL MOULDED VALVE HOLDERS. 6d., 

for 1/3. 007 valve holders. 9d.. 3 for 2/ -. B7G 
valve holder. ceramic moulded with ecreeniog 
skirt, 94., :i for 2 / -, P. & P. on each 3d. 
CONDENSERS. Variable condenser solid di- 
electric, 0.0005 mFd. 3/8, P. & P. 9d. 
TRIMMERS. 0.750 pf. max. 9d.. P. & P. 3d, 
CONDENSERS 50 mFd. electrolytic reversible, rsible, 
12 v. working- 1/3, P.e &P. 3d. 

1 mPd. CONDENSERS. 130 orking. Suitable 
as suppressers. 1 /11. 1 /11. P. & l'. lid. 470 pf., 10% 
tolerance, 750 v. working. 7d., l'. & P. 3d. 

000000 
DOUBLE THROAT MICROPHONE 
Can be adapted for use with 4/11 I. & P- 
mmicalinstrt[menta. 

++ O1 4 C 0 0 0 4 0 4 0 0 0 0- 0 0 0 

MORSE KEYS 
Morse Key aeeembly with 
base and cover. Coto - 
plete with lead. 

BRAND f_s 
V 

Il P. o P. 
NEW ll- 

HOOVER ROTARY TRANSFORMERS 
11.5v. input, 490v. 
output at 65 mA. From 
dv. input and approxi- 
mately 250v. output at 

P-".4. 
!k / P. & l'. 

RImCE 3B 

BATTERY CHARGE ADJUSTERS 
Charge Rate Adjust er. 
Government manufacture. 
easily fitted to charging circuit. 

3/6 each. 2 for 6/6. P. & P. 1/- each. 

BELLING & LEE SPARKMASTER 
I. Reduces ping burning. 
2. Eases starting from cold. 
3. Minimises pinking. 
I/6 each. P. & P. Od. 

0000000000.00coo 0 

TRBMS: 

CASH WITH 
ORDER 

6/- EXTRA ON 

C.O.D. ORDERS 

SENSITIVE ULTIMETER 

20,000 ohm per volt. 1% rem- 
tor used throughout. Cingle 

control system for all ranges. 
Compact and lightweight. High- 
ly accurate. ß5.i 0.0 P. & P. 

0 0 0 0 0 0 0 0 0 0 4 0 4 0 0 0 0 

AMERICAN RECORDING TAPES 
uimlfl. Std. 8/- P. & P. 2/- 

51in. 056fí. Std. 14/8 P. & P. 2/- 
Sin. 1.260ft. Std. 15/- P. & P. 2/- 

Tape Splicer 
Precixion made, chrome finish, heavy base. 12/6. 
P. & P. to. 

1015 

TEST SET 253 
Range 20-88 me /e in 4 
bands. Vernier tuning. 
Optional pulsed output 
with fine tuning 50 c/a 
mains operation. Noise 
generator. Strongly 
made, with metal 
carrying case. Contain. 
many valuable components' 9 valves, full wave 
rectifier unit, :t crystals meter, maim trans- 
former, ntlmeroue switches, Gaf 

/ 
Ls P. a P. 

choke., condensers, etc. 5/- 

HI -FI GT. SO RADIO JACK 
MANE A RADIO RECEIVER OUT OF YOUR 
AMPLIFIER. Full me- 
dium wave. Ideal for 
all tape recorders, ampli - 
Sen, etc. No batteries 
required -just plug in. 

29/- 
-a- 

VARIABLE RESISTORS 
Large sturdy i rr und 

viable resistors. 
Stin. length (with 

spindle) 31 3.:i KO. Made 
by Marconi. 

1 
fp /1 1 

P. & P. 1 / -. L 
Miniature wire wound 
variable potentiometer.. 
6 ohms, 100 ohm, 60 ohm. 

EACH 2/11 

RESISTORS 
Special offers. High quality 1 and } watt resis- 
tors. All preferred values (state values required,. 
100 -10 meg. ohm. 35d. each, 6 for 1/6, 13 
for 2/9, 24/- for 100. 

HEAVY DUTY RF CHOKES ON STAND 
Suitable for transmitting cits. 4/11 

P. 
ircu 

& P. 1/6 Y 

MOVING COIL HEADPHONES AND 
MICROPHONE ATTACHED 

Suitable for 19 set. Not new. C 
P. & P. 2/3 V 

TEST SET TYPE 46 
000000.0 

R 11 radiate a continu- 
ous note. Range 1250 
11 2m3,50Ú Rv 

tchcd bande. Con- 
tains VNLI valve and 
as precision slow mo- 
tion tuning unit en- 
rlo.ed in ey metal 

rod aerial baits 
aide. good condition. Power requirements ou 

V. 90-120V. Battery 49/6 P. & P.S, - 

space provided. 
000 ,00000- 

SIX TRANSISTOR RADIO 
Just arrived! Superb pocket radios. Gives 
terrific reception, station after station: home 
and abroad. Attractive finish. Perfect toned 
epraker. With per- £3.19.11 P. a P. 
sonal earpiece. .7 6N 

00000000 00000 
PERSONAL CALLERS WELCOME AT OUR NEW BRANCH BELOW: 

SONA ELECTRONIC CO. (Dept. PW3), BRIGGATE HSE., 13ALBION PL ,L 

TRADE 
UQPP1.I P.II 
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FINEST RANGE OF NEW GUARANTEED 

VALVES AVAILABLE 

ezb 4ede and- 
acore. 

24 AV(/ ' S'ERliCE 

TERMS OF BUSINESS C.W.O. or C.O.D. 

4/2 PACKING CHARGE ON ALL C.O.D. 

ORDERS. POSTAGE 6d. PER VALVE 

Open 9 - 5.45. e.c. Wednesday 

ORDER 
Please Supply Valve(s) Nos. 

NAME 

ADDRESS 

C.W.O. £ 

IIN IN III III III IM IIN III 

C.O.D. + 4/2) Postage 

RIST VALVE MAIL 
211a STREATHAM 
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March, 1964 PRACTICAL WIRELESS 1017 

All Valves Brand New and Fully Guaranteed - Obsolete valves a speciality. 
Quotations given on any type not listed. Send S.A.E. 

Special 24 Hour Express Mail Order Service 

AC2/PEN 
1916 

AC2 PEN 
DD 1916 

AC TP 29r- 
ACI VP I-5-7 

IS/- 
AZI 15'- 
AZ31 13/6 
836 9r- 
CIC 10'- 
CCH35 20/- 
CL33 1216 
CYI 151- 
CY3I 1216 
D77 41- 
DAC32 916 
DAF91 5'- 
DAF96 616 
DCC90 12/6 
DF33 916 
DF9I 316 
DF92 71- 
DF96 616 
DH63 61- 
DH77 71- 
DK32 1I'- 
DK91 516 
DK92 716 
DK96 616 
DL33 816 
DL35 101- 
DL91 71- 
DL92 
DL93 7'- 
01.94 7r- 
DL96 616 
EA50 21- 
EABC80 516 
EAC91 4'- 
EAF42 9'6 
EB34 2/6 
EB4I 6/- 
EB9I 4r- 
EBC3 211- 
EBC33 416 
EBC4I 816 
EBC8I I0'- 
EBF80 716 
EBF83 81- 
EBF89 7/6 
EBLI 211- 
EBL21 21'- 
ECC35 8/- 
ECC40 151- 
ECC8I 41- 
ECC82 5'- 
ECC83 
ECC84 816 
ECC85 66 

ECC88 1216 
ECC9I 31- 
ECFBO 716 
ECF82 86 
ECFI3 2116 
ECH21 211- 
ECH35 10'-. 
ECH42 96 
ECH81 7r. 
ECH83 816 
ECL80 616 
ECLBI 101- 
ECL82 916 
ECL83 1016 
ECL86 9/6 
EF6 211. 
EF9 21r. 
EF22 141- 
EF36 4r. 
EF37 81- 
EF37A 81- 
EF39 41- 
EF40 151_ 
EF4I 81- 
EF42 101- 
EF50A 316 
EF50E 31- 
EF80 51- 
EF85 51. 

EF89 g. 
EF9I 41- 
EF92 41- 
EF95 5/- 
EF98 101- 
EF183 81. 
EF184 81- 
EK32 816 
EL3 2116 
EL32 46 
EL33 101- 
EL34 141_ 
EL35 IOr- 
EL37 1716 
EL38 176 
EL4I 94 
EL42 916 
ELBI 1216 
ELM 619 
EL85 101- 
EL90 816 
EL91 41- 
EL95 1016 
EM80 816 

EM84 g16 
EM85 101- 
EY51 716 
EYBI 8r6 
E783 12/6 

EY86 71- 
EY91 31- 
E235 61- 
EZ40 7'- 
EZ41 7r- 
E280 516 
EZBI 516 
EZ90 416 
E1148 21- 
FC2 151- 
FC2A 1716 

FC4 IS'- 
FW4/500 91- 
FW4 800 91- 

/ GZ30 1016 
GZ32 1016 
GZ33 19/3 
GZ34 1316 
GZ37 19/3 
HABC80I0/- 
1-1L41 81- 
HL41DD 816 
HL92 8/6 
HL133DD 

916 
HN309 251- 
1W4 35010'- 
IW4¡50010/- 
KT33C 8'- 
KT36 1716 
KT6I 96 
KT66 151- 
KT76 101- 
KT81 81- 
KTW6I 8'- 

N152 66 
LN309 gr_ 
LZ319 12 16 

MKT4 17/6 
MS4B 1716 
MVS,PEN 

17'6 
MVS,PENB 

15' 
MU14 91- 
MX40 I5r- 
N 1 81. 
N37 14r_ 

N78 26'- 
N108 15r- 
N308 I81_ 
N339 30'- 
N369 1016 

OD3 51- 
0Z4 51- 

P2 101- 

PABC80 13r- 

PCC84 71- 
PCC85 916 
PCC88 1216 
PCC89 816 
PCF80 716 
PCF82 71- 
PCF84 12/6 
PCF86 I2/6 
PCL82 7/6 
PCL83 91- 
PCL84 7 /- 
PCL85 7/6 
PCL86 12/6 
PENA4 19/6 
PEN4DD 

2216 
PEN4VA 

1716 

PEN36C 

20 
1- 

PEN45 IOr. 
PEN45DD 

251- 
PEN46 51- 
PEN45300 

201- 
PENDD4020 

20¡: 
PL33 15 
PL36 12/6 
PL38 181- 
PL81 716 
PL82 76 
PL83 716 
PL84 716 
PL820 181- 
PM24M 13/6 
PX4 151- 
PX25 25/- 
PY3I IS1- 
PY32 1016 
PY33 106 
PY80 7/6 
PY81. 6/6 
PY82 516 
PY83 81- 
PY88 101- 
PY800 I0'- 
PZ30 151- 

QS95/10 101- 
Q5150/15 

IOr. 
R2 101- 
R16 176 
R19 16/- 
R20 161- 

SP4I 3/6 

SP61 316 

741 151- 
TDD4 1216 
TDDI3C 

1716 

TH4I 20r- 
TY86F 12r6 
U10 91- 
U12 91- 
U 14 91- 
U22 8'- 
U24 21' 
U25 I I1. 
U26 I Ir- 
U31 91- 
U35 17/6 
U37 17'6 
U47 11'- 
U50 71- 
U52 41- 
U76 616 
U78 416 
U145 1016 
U191 13/6 
U251 151- 
U281 151- 

U301 18 6 
U329 I51. 
U339 13'6 
U403 IOr. U404 10'- 
U801 19r6 

UABC80 5/6 
UAF42 8/6 
UB41 7/6 
UBC4I 8/6 
UBC8I 10'- 
UBF80 7/6 
UBF89 71. 
UBL21 201- 
UCC84 1116 
UCC85 71- 
UCF80 12/6 
UCH21 201- 
UCH42 816 
UCHBI 71- 
UCL82 91- 
UCL83 1116 
UF4I 7/6 
UF42 7/6 
UF80 7r. 
UF85 716 

UF89 16r6 
UL4I 8'- 
UL44 20r. 
UL46 14/6 
UL84 6'- 

UL85 716 
UM80 1016 
URIC 151- 
UU6 li 16 

UU8 I51_ 
UU9 716 
UYIN 1216 
UY21 1516 
UY4I 716 
UY85 61- 

VP4 15/- 

VP48 ISI- 
VRI05/30 71- 
VRI50/30 71. 

W61 Iil- 
W76 SI- 
W77 41- 
W81 6r- 
W8IM 61- 

X41 2216 
X61 M 101- 
X65 1216 
X76 1216 
X76M 12/6 
X78 261- 
X79 401- 

Y61 IOr_ 
Y63 10r- 
Z63 7r6 
Z66 IOr_ 
Z77 41- 
Z152 5/- 
A7 111- 
CS IOr- 
05 8/6 
D6 101- 
H5 9'6 
L4 51- 
NS 9/6 
R5 5/6 
S4 71- 
55 SI- 
T4 41- 
US 519 

2P 2216 
3A4 Sr- 
3A5 1016 
3Q4 81. 
3Q5 91- 
354 516 
3V4 7/- 

5V4G 7/9 
5Y3G 44 
SY3GT 516 
5Z4G 716 
SZ4GT 86 

6A7 9/- 
6ABG 816 
6A8GT 1316 
6AC7 61- 
6AKS SI- 
6AL5 41- 
6,41.15 51- 
6AM6 4/- 
6AQ5 6/6 
6AT6 61- 
6AU6 91- 

6BA6 616 
6BE6 61- 
6BG6G 151. 

6B167Á 1216 
6BR7 1016 
6B57 1216 
6BW6 91- 
68W7 9/- 
6C4 3i6 
6C5GT 81- 
6C6 6/6 
6C9 12/6 
6CD6G 251- 
6CH6 101- 
6CW4 161- 
6D2 41- 
6D6 S16 
6ES 101- 
6F1 1016 
6F6 6/9 
6F12 41- 
6F13 101- 
6F14 101- 
6F15 12/6 
6F19 1216 
6F23 1016 
6F25 16/6 
6F26 13/6 
6F33 516 
6H6 21- 
615 56 
615G 416 
615GT 51. 
617 716 
617G 51- 
6J7GT 716 
6K7 716 
6K7G 21. 
6K7G7 7/6 
6K8 9/6 
6K8G 41- 

6K25 
T 

17/6 
6LI 101- 
6L6 716 
6L7 101- 
6L18 101- 

6L19 IS'- 
6N7GT 916 
6P25 10/6 
6P28 12/6 
6Q7 91- 
6Q7G 61- 
6Q7GT 816 
6SA7 71- 
6SC7 8/6 
65F5 101- 
6SG7 71- 
6SH7 
65.17 616 
6SK7 516 
6SL7GT 5/6 
6SN7GT 51- 
6507 816 
6U4GT 101- 
6U5G 716 
6V6G 4/- 
6V6GT 81- 
6X4 416 
6X5G 5I- 
6X5GT 816 
6/30L2 12/6 
785 12/6 
7B7 816 
7C5 BI- 
7C6 816 
705 15/- 
706 151- 
7D8 IS/- 
7H7 61- 
7Y4 6/6 
8D3 41- 

9BW6 12/6 
10C1 1216 
10C2 17/6 
IOFI 10r- 
10F9 1216 
IOLDII IS/- 
10P13 151- 
10PI4 191- 

IIDS 23/6 
2A6 616 
2AH8 111- 
2AT6 716 
2AT7 51- 
2AU6 1716 
2AU7 51- 
2AX7 5/- 
2BA6 716 
213E6 7/6 
2BH7 10/- 
2J5GT 41- 
217GT 8/6 
2K7GT S'- 
2K8GT IOr- 

2Q7GT 6' 
25A7 816 
2SJ7 81- 
2SK7 6/- 
2SL7 81- 
2SN7 101- 
2SQ7 121- 
4H7 10'- 
4R7 I0'- 
9AQ5 
9BG6GIV. 

2001 101- 
2002 21'- 
20F2 1716 
20L1 22'6 
20P I I 51- 
20P3 241- 
20P4 201- 
20P5 201- 
25A6 81- 
25L6 81- 
25Y5 8/- 
25Y5G 81- 
2524 7/6 
25Z5 81- 
25Z6 816 
27SU 19/6 
30C I 91- 
30C15 1216 
30F5 IOr- 
30FLI 1016 
30LI 816 
30L15 11'- 
30P4 181- 
30P12 101- 
30PI6 91- 
30P19 1716 
30PLI 151- 
30PL13 12/6 
30PLI4 12/6 
35A5 151- 
35L6GT 816 
35W4 6/6 
35Z3 I5'- 
35Z4 6/6 
3525 816 
415TH 2216 
42 12/6 
SOCS le/- 
50CD6G 

30r- 
50L6 816 
75 8'- 
78 716 
80 7/6 
85A2 12/6 
185BT 301- 
807A 716 
8078 71- 

COMPLETE VALVE LIST FREE WITH 
METAL RECTIFIERS 

RMI 716 14A86 23r- 16RD 2-2-8-I 121- (FC 142) 
RM2 81- 14A97 26'- I6RE 2-I-8-I 101- (FC 150) 
RM3 10r- 14A100 281- 18RA I-I-8-1 5/ (FCI 18) 
RM4 1716 I4RA I-2-8-221/-(FC301) 18RA I-I-16-I 7'- (FCI 16) 
RM5 19'6 I4RA 1-2-8-3 25/- (FC31) I8RD 2-2-8-1 161. (FCI24) 

SETS OF VALVES 
IRS, 155, IT4. 3S4, 3V4 Set of 4, 171. 
DAF91, DF9I , DK9I, DL92, DL94 ... Set of 4, 171 - 
DAF96, DF96, DK96, DL96 ... ... Set of 4, 251 

ORDER 

BRAND NEW TRANSISTORS 
0C44 5f- 0074 8f- OCBID 5f. 
0C45 51- 0075 8f- OC8I m /pr.12 /6 
007 5r. 0077 8E- 0082 6r- 
0072 81- 0081 Sr- 00820 61. 

SILICON RECTIFIERS 
400 volts 3S0 mA .. ... 716 each 

ORDER CO Tel: MITcham 6,202 
Open Daily to Callers 

ROAD MITCHAM SURREY 
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ARMSTRONG AF208AM FM 
RADIOGRAM CHASSIS 

£21 -4 -0 
(carriage free) 

F DIII 
VHF 

RA ) 
(87-108 

0 lio 
/a) sad 

6 WATTS OUTPUT. 
7 VALVES. 

15 dB NEGATIVE FEEDBACK. 
WIDE -RANGE BASS AND TREBLE CONTROLS. 
2 COMPENSATED PICK -UP INPUTS. 
FREQUENCY RESPONSE 80-22,000 cp... -t.2 dB. 

CONTINENTAL RECEPTION OF GOODLITIEB. 
PROGRAMME VALUE. 

FOR 8, 74 sad 16 ohms SPEAKERS. 
write for free literature. 

New Boxed VAINES 90-day Guarantee 
0Z4 vs. SI- 6R70 5/-1E1191 4/- PCF'8'2 8/- 
I RE 61- 6K80 5/-I EBU4l 8/-I PC1,8'2 10/- 
IS51 8/. BLOC 8/-'EBC81 8/- FC1.84 10/- 
l'14 i 5/. 6N7M 5/-1EBF80 9/- PL61 10/- 
2X2 2/- 8Q70 8/-' EC1142 9/- P1.83 8/- 
394 7/. 68E7 5/-, ECHO! 9/- PY33 15/- 
:tV41 7/- 6V60 5/-',ECL80 9/- PY80 71- 
:tQ4! 7/- 6X4 51-'i EL'1.82 10/- PY81 8/- 
,,D4 8/-6X5 6/.' 01,85 8/-FY82 7/- 
5Y9 8/- 12AT7 8/-¡EF86 10/- eP41 3/- 
+14 9/- 12AU7 el-' EF89 8/- SP61 3/- 
6AC71 4/-12AX7 7/-IEL32 6/- (%'2 7/- 
dAMB 4/- 12BH7 71- EL84 71- l'0u'41 el- 
6AT6, 8/- 12K7 6/-IEY51 9/- 101381 9/- 
6BA61 7/- 12K8 146- EY86 9/- 1713189 9I- 

BE6 9/. l'2Q7` 6/- E040 7/- UC1181 9/- 
OBW6 7/-25Y50 9/- EZ80 7/- Ú13L82 10/- 
.,('4 6/- 35141 9/-II EZ81 - 7/- L'CL83 12/- 
ailö 9/. 3374 51- BABC8010/- ÚF89 91- 
tiGd 4/.. 954 2/-IHVR'2A 5/. 131.41 9/- 
.H6 8/- DAF98 8/- KT33C 8/- ÚY41 7/- 
625 ,6/- 0190 8/-IKT76 5/- l'l'85 71- 

'6/- DK96 8/-IMD14 7/- í'1I9 7/- 
6J70 81- DL96 8/-IPCC84 8/- V6150 7/- 
bite -'6- EABC80 9/- FCF80 81- W81 8/- 

NEW FAMOUS 
ELECTROLYTIt,S MAKES 

TUBULAR TUBULAR CAN TYPES 
3357°s8/- 60/350V 6/6 81600V 9/- 

2'350V 2/3 100/25V 8/- 16/450V 5/- 
4 450V 9/a 260/26V 8/- 16/600V 

0oV 1Eí8 
n'450V , 9/8 500/12V 8/- 30(450V 8/6 
I6/450V 8/- 1,000/12V I 8/- 32+32:350V 5/- 

32+321450V 8/- 
32+32+32¡350V7/- 
30+501350V 7/- 
64+120/350V 11/6 
100+200/275V 12/8 

321450V 8/9 
25/259i 1/9 
25/607 i 2/- 
50/257,'2/- 
50/50V, 2/- 

5,000 /0V - ó/- 
8 +8/450V 8/6 
8 +18/4307 8/9 
10+16450V 4/8 
32+32/350V 4/6 

TELESCOPIC CHROME AERIALS. 13in. extending 
to 43 in., 5/8 ea. 
TRIPLEXERS Bands I, 2, 8, 12/8. COAX PLUG, 1/ -. 
LEAD SOCKET, 2 / -. PANEL SOCKETS, 1 / -. 
OUTLET BOXES (surface or tI ,hi. 4/- ea. 
BALANCED TWIN FEEDER rd. 6d. 80 or 300 ohms. 
TWIN SCREENED per yd. 11 -. 80 ohms CID Jy-. 

Wirewound Est. Speaker Control. 100 3/ , 250 6/6. 
WIRE -WOUND POTS. 3 WATT. Pre -set Min. 
TV Types. All values to 10 ohms to 21 K., 3/- ea. 
30K., 4/.. (Carbon 30 K. to 2 meg., 
WIRE -WOUND 4 WATTS Pou. Long spindle. 
Value, 50 ohms to 50 K., 8 /8; 100 K.. 7/6. 
PHILIPS TRIMMERS. 0 -10 pi., 3 -30 pF., I / -. 
TRIMMERS, Ceramic. 30..20, 70 pF.. 9d.; 100 !'F., 
150 pF., 1 /3; 250 pr., 116: 500 p7. 750 pF., 1/9. 
TV etc. MUMMER, 1000 pF. with kn, ob. 2 / -. 
RESISTORS, Preferred values. 10 ohms to 10 meg., 

w. 4d.; } w., 411,; 1 w.. 6d,; 1/ w.. Bd.:" w.. 1 /-. 
High Stability. } w.. 1 %. 2 / -. Preferred value 
100 to 10 meg. Ditto 5% 100 to 282 meg., 9d. 
BRIM/TORS. Cm, 3/8; (7.2. 2/8: C33. 1/8. 

watt 
' WIRE -WOUND RESISTORS rl/3 

10 watt 10 ohms -10,000 ohms i{ 81 

15 watt t2/- 
13.5Kto47K10w. .. .. .. .. 31- 

Volume Controls 
Linear or Dag Tracks 
Long spindles. Midget 
5 K ohms to 2 Meg. 
L,8. 5 /-; D.P., 4/6; 
Stereo L/S 10/8; D.F.14 /8 

80 (.'ABLE COAX 
Semi -sir spaced , . 

Stranded core 
40 yds. 17 /eßd.yd. 
80 yds. 25/- 

FrlageQuailty 
Air .pared 1 /6 yd. 

Ideal 625 Soc., 

MAINS TRANSFORMERS 200250 v, A.0 
Postage 2 - arh trart,fornur. 

STANDARD, 230 -0.250. 80 mA, 0.3 v. 3.5 a. 
tapped 4 v. 4 a. Ne,:tiller. 6.3 v. 1 a., 5 V. 

2 a. or 4 v. 2 a. 52/8. ditto, 330 -0 -350 , 29 /6 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10/6 
MIDGET, 220 v. 43 mA, 6,3 v. 2 a, 15/8 
SMALL. 250.0.250, 45 mA, 6.3 v. 2 a... 17/8 
STD. 250 -0.250, 05 mA, 43 v. 3.5 a, 17/6 
HEATER TRANS. e.3 v. i. a. .. .. 7/6 
Ditto, tapped 1.4, 2, 3, 4, 5, 6.3 v. .- 8/6 
Dit see. 6.3 v. 4 amp 10 /8 
GENERAL PURPOSE LOW VOLTAGE. 2 atop. 
3, 4, 3. ti, 8, 9, 10, 12. 15, 18. 24, 30 v.,, 22/8 
AUTO TRANSFORMER, 150 w. 22/8 
0, 113, 200, 230, 250 v. 300 w. 

- 

.. . 82 /8 
MULLARD "510" Mains Teamtormer 38/6 
PARMEHO MAINS TRANSFORMER. (lade for 
special contract, the ratings can safely be 
doubled. Guaranteed 2 veers. Primary 0 -110- 
210 -230 -250 v. H.T. 300-0-300 v. 30 A. 1,.'r. 
0.3 v. 1.8 amp. Size 4 a 34 x 3 in. .. 17/8 

INTERVALVE TRANSFORMERS. 5.3:1 or 5:1 9/ -. 
O.P. TRANSFORMERS. Heavy Duty, 5/6. Multi - 
ratio, 7/8. Multiratio heavy duty push -pull 10 e'., 
16/6. Battery 4/6. Sub min. 5/9. 
10 w. G.P. matching trans. 3 7 130 12/8. 
L.F. CHOKES 15'1011. 60 /65 mA 5 / -; 10 H.. a5 mA, 
10/8; 1011., 150 InA, 14 / -. 
TINNED COPPER WIRE 16 to 22 veg.. llh.. 31 -. 
ENAMEL COPPER WIRE 16 -22., 2/9; 24 -30. 3/8; 
32 -40. 418; D.C.C. 28, 34. 36 xwg. 2oz.. 8/8. 

1.7. TRANSFORMERS 7/6 pair 
486 His Slug Tuning Miniature Can. 2 s 1 z lia. 
High Q and good bandwidth. Data sheets. 

STANDARD SIZE WEYRAD, 10/0 pair. 

PULL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 6 or 12 v. 2 amp.. 8/9; 2 a.. 11/3; 4 a., 17/6. 

CHARGER TRANSFORMERS. 'rapped input 200/ 
250 v. for charging at 2, 6 or 12 v.. If amps.. 15/6; 
2 amps., 17/8; 4 amps., 22/6. Circuit included, 
4 AMP CAR BATTERY CHARGER with am- 
meter Leads. Fùse Case. etc., for 6 v. or 12 v., 89/8. 

BOOKS list S.A.E. 
Bops' Book of 4'r vial Sets.. .. 2/6 
R'.{ ' " Radio Valve Halo.. .. 6/- 

High Fidelity Speaker Enclosure 5/- 
\. uIv e and TV Tube Equivalent, .. 9/8 
TV Fault Finding .. .. .. 5/- 
Mallard Amplifier Manual.. .. 8/8 
Radio Valse Guide, Books 1, 2, 3, 

4 or 5 .. 5/- each 
Transistor Superhel Recelaren /6 
Practical Radio Inside /lut .. 3/8 
Master Colour Code Chart.. . 1/6 
Translator Controlled Models . 7/6 
Prinelples of Colour TV .. _16/- 
International Radio Station, .. 2/8 

4 TRANSISTOR PUSH -PULL AUDIO 

si,,! 3 x it : AMPLIFIER 
A ready built miniature push -pull , ,I,l,u,r oc i. 
Driver and output transformer,. 4 1 aneloturs. 
Ideal for use with record players. intercoms, 
BABY ALARMS, etc. 

natrartiona and circuit. 
Complete with full 

47/6i nit. 
Prie. 9e. Batt. 2 /3. 2tin' Speaker 

1964 RADIOGRAM CHASSIS 

THREE WAVEBANDS FIVE VALVES 
S.W. 16 1o. -511 ro. L-- 4'l'F:S'l' (I i' I.I. 1 H D 

M. w'. 200 m. -550 m. I13 HO 1, 115 /'. I. to 'a I. 
1..W. 800 n4. -2 000 ill. 11.04 fí100 

12 -ment h ttuarant re. 
A.C. 200'250 r. 4 -way Switch; Short- tlydiom, 
Long /Gram. Ferrite Aerial A.V.C. and Nega- 
tive feedback. 3 ohm notion. 5 warts. Glass 
dial, horizontal wording, size 1310. a tin. 
Aligned and calibrated. Isolated Chassie. size 
13 }in. x 810, high n. deep. 

£9.15.6 Karr. & Ins. 4/6. 

BAKERS SELHURST 
LOUDSPEAKERS 

1210. Baker. I3w. Stair.,1 
:1 or 13 ohms, 45- 13,1100 

12ín. Stereo, loam Sus - 
peoaiou, 12w., 33. 16,000 
c.ps. î gas. 
12ín. Standard H.D. 20w. 
40- 14,500 c.p.e. . 7 gns. 
12in. De Luxe 13w. 23- 
17,000 c.p.s. . , 9 goa. 
12ín. Bane 23w. 90-18,000 
r,p.x. .. 12 goa. 

151u. Auditorium. 33w., Bas, 20 ap.s. to 12 ko/o. 
Ideal Bass Guitar, 18 gas. 
Potable enclosures tor l2in. "Stalwart ". 98 each. 

I(' 

LOUDSPEAKERS P.M. 3 OHM. 21, 3. 4. SIU.; 
7 x tin., 16/6; Olin. Role, 18/6; 81o. Plessey, 17/6; 
9 x O n. 21 / -; 9 a 0 a. 21/-; 10 0 fila. 22/6: Imo 
Rola.u80 /-i 12in. R.A., 30/ -. 
STENTORIAN HF1012. loin. 3 to 15 ohms, 10w. 57/8; 

111'612, 72/ -; 'Tweeter 1339, 80/-; l' cou -ovrl 
(.0:11100. 30 / -. 
EXTENSION SPEAKER CABINETS. Sin., 15/6; 
two., 18 /8; Bin.. 19/6: IOin,. 28/6: 121 °., 001 -. 

C.R.T. BOUS'I'ER TRANSFORMERS 
for heater cathode short circuit. or 
tubes with falling emission. Full 
instructions supplied, mains Input. 
Type A optional 25% and 50 °. boost 
2v. or 4v. or 6.3v. or 10.8V. or 13.6v. 
State voltage required. PRICE 10/6. 

TWIN GANG TUNING CONDENSERS. 365 pF, 

miniature lin. a 1 }in. x lfin., 10 / -; 500 ph' Standard 
with trimmers. 9 / -; midget. 7/6; with trimmers, 9 / -. 
300 pi, slow motion tuning, standard or midget, 9/ -. 
Transistor gang 208 + 170 pF' with trimmers, 10/6. 
SMALL 3 gang 300 pF, 17/ -. SINGLE 365 pF, 7/8. 
SINGLE 10 al, 25 PE, 50 pF, 75 pF, 100 pF, 100 DP, 

5/6. Solid dielectric 100. 300, 500 pF. 3 /8. 
CONDENSERS, New stock. 0.001 mid. 7 kV, 
T.C.C.. 5/8; Ditto, 20 kV, 9/8; 0.1 mud., 7 kV, 9/8. 
Tubular 500 v. 0.001 to 0.05 mid.. 9d.: .;0.1. 

Ó -; 0.25, 1/8; 0.5850 v.. 1/9; 0.11320 v.. 94,; 
0.111.000 0,, 1 /9; 0.1 mid, 2.000 volte. 3/8. 
CERAMIC CONDO. 500 v. 0.3 pF to 0.01 mid.. 9d. 
SILVER MICA CONDENSERS, 10% 5 pF to 500 III. 
9d.; 600 p1' to :1,0110 pF, 1 / -. Close tolerance 
t -1 (1F) 2.2 pl' to 47 pF. 1 / -. Ditto lo to 50 pF, 
l0 815 pl. 11 -; 1.000 pit to 5,01(0 pF, 119. 

1ST. kt' /S SI( .NAL GENERATOR 
Price 10/6 ready made with valve 165. 
POCKET SIZE 21 x 44 x lin. One resistor 
to change, full instructions supplied. 
Battery 8 /8. 69V +1tV. Details Free, 

WAVECHANGE SWITCHES 
v p. 4 -way 2 wafer long spindle .. 816 
3 p. 2 -way. or 2 p. 0 -way long spindle 3/6 
4 p. 2 -way or 4 p. 3 -way long spindle .. 3/6 
:f p. 4 -way or 1 p. 12 -way long spindle 3/6 
%Vaveehange "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 tar /Heft, 816. 
2 wafer switch, 12/6: 3 wafer switch. 16/ -: 
additional wafers up to 12, 3/6 each extra: 
Toggle Switches, s.p., 2/ -: d.p., 3/6. 
d.p.d.t.. 4/ -. Min. Slide d.p.d.t., 3/6. 

CRYSTAL MIKE INSERTS, 6/6 
High output. Size 1}in. dia. x tin. 

ACOS MIC. 14, insert 1í1n. dia. x lin.. 8/6 
ACIDS 39-1 DF. LUXE STICK MIKE 35/- 
F81. QUALITY STICK MIKE 25/- 
TELEPHONE TAPE MIKE 10 /6 
GUITAR CONTACT MIKE 1516 

Valseholders. EA50, 8d. B12A, CRT 1/3. 
Engl. and Amer. 4. 5 and 7 pin. 1 / -. 
MOULDED Mazda and int. Oct., Bd.; B7G, 

With can. 
BOA, 

/O. 9CeramicEF5O. BIG. BOA 
int. oct.. 1 / -. B7G, BOA cans. 1/- each. Vary, 
plugs 07G. BOA, int. octal 2 /8. 

HIGH GAIN TV PRE AMPLIFIERS 
B.B.C. Bands 1 to 5. Gain 18dB. 
ECC84 valve. Kit price 29/8 or 49/6 
with power pack. Details 8d. (PCC84 
valves if preferred). Coils only 9/6. 

HAND 111 I.T.A. -Same prices. 
Tunable channels 8 to 13. Gain 17dB. 

Circuit and coils only. 9/6. 

THE ORIGINAL 

RADIO COMPONENT 
Our written gilarattlee with ea ere' Pur'chu.e 13 ux 133 or 88 pass door 
NEW COMPONENT LIST 1 / -. S.R. Station Selhurst 

www.americanradiohistory.com
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THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETIZER 

111111111111111111111111111 

11111111111111111111 

200/250 v, A.C. 35/. Leaflet S.A.E. 

PLASTIC RECORDING TAPE 
Double Play 7m. reel, 2,400ft. 42/- Spare 

Otn. reel, 1,200ft. 25/- Plastic 
Reels 

31n. 1/6 
gin. 2/- 
51n. 2/- 

Standard 7in. reel, 1,200ft. 17/8 51ìn. 2/- 
5in. reel, 600ft. 11/8 7in. 2/6 

Long Play 7in- reel, 1,80011. 22/8 
5lin. reel, 1,200ft. 17/8 

din, reel, 900ft. 15 /8 

"EASISPLICE" Tape Splicer 5/ -, 

CRYSTAL SET BOOKLET, 1 / -. 
CRYSTAL DIODE C.E.C., 2 / -. GE %34, 4/ -. OA81, 3/ -. 
HIGH RESISTANCE PHONES. 4.000 ohms, 15/- pr- 
MOVING COIL PHONES. 100 ohms. 101 -. 
SWITCH CLEANER. Fluid squirt spoilt, 4/6 tin. 

Ler6 +1" TRANSISTOR RADIO 
MEDIUM AND LON6i WAVE KIT 
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 ear aerial coil, printed 

8tin x 211n., but EXCLUDING 
Speaker and cabinet. 
Speakers. 4in, 21/- E4.5.0 17l631 15 /fi 

BULGIN PLUGS AND SOCKETS. Non- reversible 
P74, 2 -pin, 4/3; P73, 3 -pin, 4/8; P194, 0 -pin, 8/8. 
JACKS. English open circuit. 2 /8. Closed circuit, 
4/8. Grundig type, 3 -pin, 1/3, Grandig lead jack, 3/8, 
JACK PLUGS. English, 3 / -; Screened, 4/ -; Grtmdig, 
3 -pin, 3 /8; Phono Plugs, 1 / -; Sockets, 8d, 
ALADDIN FORMERS and cores, lin.. 8d.; fin., 1Od. 

c. 0,8in. FORMERS, 5937 or 8 cans 'l'VI or : . 

sq. x 2lin., or On. sq. x 1;in., 2/- wil in sores. 
SLOW MOTION DRIVES, 0:1, 4/3. 
SOLON IRON, 75W, 2110V ur 730V, 24/ -. 
ANTES SUB -MIN. IRON. 15w, 7011 or 24ov., 29/8. 
BENCH STAND for above, 12/8. Spares in Stock. 
1 /16in. Paxolin Panels, 10 x 8in., 2/ -. 
Miniature Contact Cooled Rectifiers, 
250V 50mA, 7/6: 250V GOmA, 8/6; 250V 85mA, 
9/6: Selenium Rect.. 300V 85mA. 5/ -. 
TV etc.. Silicon Sub. Min. Rectifiers, 
250V 450mA, 10.1 -. K3/25. 600V, 5mA, 51 -. 
RM4, RMS, 14A100, 14A116 10/- each. FC3120 /- 
C' /oils Wearite "P" Type. 4/- each. 
Osmor Midget "Q" type, adj. dust core, 
from 4/- each. All ranges. List S.A.E. 
Teletron D.W.R. L. and Med. T.R.F. 
with reaction, 4/ -. Med. wave D.R., 3/6. Ferrite Aerials, M., 8/9: M. and L.. 12/6. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits, 10 /- each. 
Ferrite Rods, 8 x fin., 6 x lin., 6 x skein., 
B.F. Chokes. 218. Osmor 0.('11. 6/9. 
T.R.F. Coils, A /HF, 7/- pair; HAIT, 3/6. 
Repanco DRR2_ 4/8. DRX1. 3 / -. Screwdriver, Sin., 8d. Test Prods, 2/9. 
Neoside Trimming 'fool, 1/9. 
Neon Mains Tester Screwdriver, 5 /-. Multicore Solder. 4d. yd. Dispenser, 2/6. 

Aluminium Chassis, 18 s.w.g. Plain, 
undrilled. 4 sides, riveted corners. 
lattice fixing holes, 24in. sides, 7 x 4in., 
4/8:9 x 7in., 5/9: 11 x 7in., 6/9: 13 x 9in., 
8/6: 14 x 1110.. 10/6; 15 x 14in., 12/8. 
Aluminium Panels, 18 s.w.g., 12 x 12in., 
4/6: 14 x 9in.. 4/ -: 12 x 81n., 3/ -: 10 x 7in., 
2/3; 8 x Gin., 2/ -. 6 x 4in.. 1/8. 

DIAR'l'l\ 'l'al'E PRE-AMPLIFIERS 
& DECKS PLAY- I3:1('K 'l'llROUGll 

YOUR OW St I1 -11,1) 
B.31.S. 2 track B.S.R. TD2 tape 
Pre -amp. £8.8.0 deck 26.15.0 l'altaro 2 track Collar() Studio 
Pre -amp. £8.8.0 tape sleek £10.10.0 

COMPLETE It EC'ORI) [NO & PLAY- 
BACK AMPhIFIERS 

track 15.5.15. I (ollaro 
amplifier £8.8.0 amplifier £11.11.0 

MAINS DROPPERS. Midget adjustable slider, 
0..4A. 1,800 ohuls, 5 / -; 0.2A, 1,200 ohms. 5 /-; 
0.15A. 1,500 ohms, 5/ -; O.1Á 2,000 ohms, 5/ -, 
MIKE TRANSFORMERS, 50 -1, 3/9. 
P.V.C. Covered Wire, ingle or stranded, 2d, yd. 
Sleeeiog, I or 2 nun., Ids; 4 mm., 3d.; 6 nun., 5d. yd. 
SPEAKER -FRET, cold, Maroon or Creen Cloth. 
17 x 25in., 5/ -; 25 o 35in., 10/ -. Tygan, various colours 

wide from 101- ft.: 20in. wide from 5/- ft. 
Saruplcs 1 / -. Expanded Metal, Gold, 12 x 12in., 6/- 
Panel mounting fuse holler, 2/ -. Fosse lain. 60mA- 
5A,Od, Insulate.' nick.,u t1 rs. 8 /8. 11ió Stripper, 3/0. 

RADIO AND TELEVISION SPARES 
VII I,'n,li.eg ,u;eI,,'s. relit,,' controls, 

I lr.. line output Uansfgrnrers, etc., 
It. \ . .l, valves (current and obsolete 

U Vas /. Send S.a.I /. for quotation. 

WEYRAD 
COILS AND TRANSFORMERS FOR 
2 -WAVE 6-TRANSISTOR PRINTED 
cinciU IT AND FERRITE AERIAL. 
Long and Medium aerial -RA2W bin. rod 
200pF tuning. with car aerial coil 12 /6 
Osc. Coil P50 /1AC. 176pF tuning 5/4 
1st and 2nd I.F. P50 /2CC. 470kc /s 11/16in. 
dia. by. lin. 5/7 each 
3rd I.F. P50 /3CC 6/- 
Spare Cores 8d. 
Driver Transformer -LFDT4 9/6 
Wavechange Slide Switch d.p.d.t, 3/6 
Printed Circuit -PCA1. 21 x Olin. 
Ready drilled and printed 9/8 
Volume Control. 5K -D1' 4/6 
35 ohm Speakers, 3110., 15/6; Sin., 17/6; 
7 x On., 21/ -. 
Tuning Gang with trimmers 10/6 
6 Mallard Transistors and diode 42/6 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. 0.P.T.1 10/6 

NEW MULLA RD TRANSISTORS 
0071 6 / -, 0072 7/6, 0081D 7/8. 0081 7/6, 
004'4 8/9. 0C45 8/6.00171 10/6. 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, Translator Holders. 1/3. 

SINCLAIIR "SI.IDILINE" RADIO 
Med. wave kit, 2 transistors, 2 diodes, 
earphone, ferrite aerial. Cabinet 
3 x 12 x lin. 49/6. bats. 3 /6. 

ADASTRA 3 -3 AMPLIFIER 3 WATTS 
HIGH FIDELITY AT LOW COST 

READY BUILT, WIRED AND TESTED 
A.C. only. 200 -250 V. NOR,: I:C'1.Se and 
EZSO. 3 ohms quality oui luit. Mollard 
lone circuits. Control.: bas- boost. treble 
and volume. Separate engra,rd front 
panel with de luxe finish. ttualit s stains 
transformer. Stove enamelled chassis 
size bin. x Sin. x San. Bargain frire £4.19.8 Details S.A.E. 
"Performs agreeably well" (The Gramophone) 

COMPONENT SHOP 
331 WHITEHORSE ROAD 

SPECIALISTS WEST CROYDON 
Telephone: 1665 

C.O.D. 2/- extra. (Expon welcome. send remittance, 
and extra postage, no C.O.D.) 

P.P. charge 1 / -. 

BUILD YOUR OWN 
RECORD PLAYER 

FROM £9.19.6 

AND 

c :k, 

SAVE 

..:.;K.. 

POUNDS!! 

4 Speed Autoehange or Single Player 
units supplied with Brand New 2 -tone 
de luxe Portable Cabinets 17x15xSiin. 
Strong carrying handle, gilt finish 
clips and hinges. As used by Famous 
Make for 20gns. models. Ready cut- 
out motor hoard 14x1311. Front baffle 
with 7 x 41n. high flax loudspeaker 
and 3 watt 2 valve UY85, UCL82 2- 
stage amplifier ready built on metal 
chassis 12 x 3 x 11í1. Quality 3 ohmj 
output transformer, low hum level 
circuit. Volume and Tone controls. 
3 -core safety mains lead. All items 
Ill together perfectly. Special in- 
structions enable assenihly In 30 
minutes, only 5 wires to join! 12- 
month written guarantee. Available 
separately or package deals as below. 
AUTOCHANOER KITS COMPLETE (5e above) 

B.S.R. Monarch .. .- 011.10.0 P.P. 5/6 
Garrard Autoslim . 012.18.0 P.P. 5/8 

SINGLE PLAYER KITS Complete ote above) 
E.M.I. Junior .. .. 09.19.8 P.Y. 5/6 
E.M.I. auto stop /start .. 011.6.0 P.P. 5/6 

OR SEPARATELY 
Cabinet with board 14 z 131n. 

cut out to your choice 08.0.6 P.P. 3/8 
Amplifier with 7 x 4in speaker 03.17.8 P.P. 2/6 
AUTOCHANGERS 

B.S.R. 1JA14 .. .. 25.18.8 P.P. 4/8 
B.S.R. ÚA15 /18 ., .. 08.17.8 P.P. 4/6 
Garrard Autoslim ., - 28.17.8 F.F. 4/8 

SINGLE PLAYERS 
E.M.I. auto atop /start 06.10.0 P.P. 4/8 
EAU. Junior .. .. 08.7.8 P.P. 3/8 

TRANSCRIPTION UNITS 
Garrard 4HF .. 11110.0 P:P. 5/ -. 
Philips AG1018 .. .. 1115.0 P.P. 5/- 
Garrard AT8 .. .. 111.0.0 P.P. 5/. 

BARGAIN 
B.S.R. Autoehange VAR! 

Stereo /Mono .. .. 17.10.0 P.P. 4/8 

Replacement sapphire styli available from 6 /S. 
Replacement Mats from 15/ -; Stereo from 31 /6. 

BARGAIN SINGLE PLAYER KIT 200 /250 v. A0. 
Il 

£ 5 15.0 
es, cabinet) 

a not S/ti 

With 2 -stage Amplifier; 3 wilt; 2 valves, UCL82, 
UY85; High -Sax 5in. speaker; 4 -speed E.Y.I. 
Turntable, 18, 33, 45, 78 r.p.m.; Crystal Piak -ny 
for LP /STD. Records, 7in, loin, 1.2in.; Cut out 
Mounting board 122 x Olin. 

ARDENTE TRANSISTOR TRANSFORMERS 
D3035, 7.3 CT:1 Push -Pull to 3 ohms tor 0072, 11/- 
D3034, 1.74:1 C.T. Push-Pull Driver for 0072, 11í- 
D3058, 11.5:1 Output to 3 ohm's for 0072, etc., 11/- 
0187, 18.2:1 Output to 3 ohms for 0072, etc., 121- 
D230, 4.5:1 Driver, lin, e lin. z fin, 11/8 
0240, 8.5:1 Driver. lam, z tin. z tie. 11/8 
ARDENTE TRANSISTOR VOLUME CONTROLS 
VC1545, 5K with switch dia., ,gin -, 6/8 
DEAF AID EARPIECE, %tat or magnetic, 7/8 
SUB. -MIN- JACK and PLUG 3/8 pair 

MINIATURE PANEL METERS 
Size Ilan. sq. Precision jewelled bear- 
Ines, 2.0 accuracy, silvered dials, black. 
numerals and fine pointers, zero 
adjustment screw on front of meter. 
0 -1 niA .. 27/6 0-50µA ., 39/6 
0 -5 mA .. 27/6 0600µA 32/6 
0 -300 V .. 27/6 "S" Meter .. 35/- 

l'.1BY MULTIMETER M.1 
0 -1200 v. AC /DC, ohms Á400k, etc 54M 
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BRAND NEW AM; FM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

Chassie time 15 x 61 x 51in. high. New manufacture. Dial 14 +. x lin. in 

2 colours. predominantly gold. 200 -250 v. A.C. only. 
Pit -11p, Ext. Speaker, Ae., E., and Dipole Sockets. Five push buttons - 
OFF, L.W., M.W.. F.M. and Gram. Aligned and tested. O.Y. Transformer. 
Tone Control. 1000.1900 M.: 200 -550 M.: M8-98 Me's. Valves E %MO rect.. 
ECHOS, EFM9, EABC80. EI.84. ECCM5. Speaker S x 5iu. and Cabinet 
to fit chante (table mddell, 47/6 (post 51). 
IU x Otu. ELLIPTICAL, SPEAKER 26/- to purchaser, of this ehassi- 

TERMS: Chassis) 82.10.0 down and .5 mont hay payments 
ft 02. 0.m 2/8. Room Dipole for VALE.. 12 /6. Feeder 6d. per var. l. o ß 

ALTERNATIVE DESIGN. l..W. 1000.1900 3i. .s. W. 1s -15 Mc +r 
M.W. 190.475M., V.H.F. 07 -100 Mi-fo t:ratn, positin- Ot het wise similar 
to above chassis. Price 150.15.0 learn. paid). TERMS: 95.10.0 down and 

8 monthly payments of 02.4.0. 

PUSH -PULL 
AMPLIFIER £5.5.0 

u; - race 

Brand new 200)240 +.c . mains. 
Bass, Irehle amt chut rots 
with valves 11210. F;t'f'n3 and 
2 -111.04 giving full S w. Chassis 
l2 x 31 x eltu. With o.p. trans. 
for 2.3 ohm speaker, Front panel 

Stereo version 
screwed o to sam price Fixed panel. 

used 
Tone k Vol i'ootr le. 

TAPE RECORDER AMPLIFIER 
Type TRS. Fully built, high gals, low 

noire, printed chott. Attractive grec 
and Auld froid panel 10 x .lin. Height 
Sri, overall. Flom boc k 

, Vol. and oft tone. Mike. rn,ln andrxt. 
apio her lacks. Valves magic eve. 
El'1. -2 E /20. Mains trans. Ready 
lo jr I to 11,ß.R. Deck. Cunlplrl1' with 
soil ch wale. wired. Our Price ONLY 
18.15.0 Ili'- Packing and Cart.). Also 
available for I`oliavo (leek at 5 extra. 

S ELF- POWERED VHF TUNER 
CHASSIS. Covering 11x.9:. Mc -.. nlullar,l 
permrabillty timer. Dims. 101 x 4!. x 

51n. high. Valves 1111'n0 and '!--- EF'sn, 
plis aiodes with I.:Zs° lee,111er. Milloe 
tlausformr. Inlay wireit and teal ed. 
ONLY 67.17.8 t. r. lui,ll. ROM. 1111.8. 

12/8. Feeder 64. per yard. 

SPECIAL OFFER PRINTED CIRCUIT AM -FM 
CHASSIS AT ONLY £9 

A small moot it y ,:,i Printed Circuit chas- 1 I ufacturer. 
Valves 175'0:0. CCHSI, 11,89, lfARCMO, Iles! snot 1 , 

an 
trans. for 

I ohm speaker. Chassis 14 x 7 x 71n. Front coni rol. con,:ent rb'. le'1- 
Vul, and Tone: right -W'c and Toning 'r:old" f.eotro knobs provided. 
2 -d1al bulbs Sochete. Ali. R: Ext. epl P. I'. Maim i.,daring transformer 
free. Covers Long. Med.. VHF 057 -1111 Mclel. loused 11210 Iv tarnished. 
bot pot dirty; New Mallard Valves. Dial In gold and brown. ado' I:l x 3lln. 

6- TRANSISTOR 
PORTABLE Fully Built 

The 01 +I.V 1 97.10.6, cary. 
paid. Si -x . high. Choice of 
colours. Rexine. 11.W. and 1. W. 
Ferrite aerial. Battery 2:O extra. Printed 
circuit. Nicely styled. A professional 
lob. 311 .1, speaker. Fully tunable M.W. 
and L.W. Buperhel circuit. 

100 mF. + 200 mF. EL.ECTROLYTIC. New 273 v. 1350 v. surges, 
4in. x (fin. dia., 5/- each. (Post 1) -1. 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms Available on Items over 25. Mend lid, (stamps will do) for 20 page 
Illustrated catalogue. Deli, ery by return. C.O.D. O'- extra. 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 

GLADSTONE RADIO 
"SCALA ", CAMP RD., FARNBOROUGH, Hants. 
Farnborough 2671 CLOSED BATS,. 

alissesassaw. 

March, 1964 

"REALISTIC '1 
'SEVEN' 

7 Transistor Mopcchct. 
Miilliwall output. 4 -Inch speaks.. 
All component, mounted ou :, 
Ingle printed circuit boar) 

size 3} x ,001.1. In one complete 
assembly. Plastic cabinet. with 
carrying handle, size 7 s 10 x 

:31in. External Socket for oar 
aerial. Ferrite rod aerial. 
Price for the complete parcel 
Including 'rranaistore. Cabinet, 
Speaker, etc., and toll l'on- 
atrneDnn Data: 15.15.6 

l'. a P. 4 n. 

-'t 
FPO Battery 6/9. Data and iuetru,airms separately Odd. Rennet,/ O y u 
purchase the parcel. 

Any parts supplied Mparatab. 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
PRINTED CIRCUIT. .jn, x 'iu x Ifiu. +vl uausiameta. Output for 

-ohm apeakrr. Suitable for microphone, record player. guitar and radio 
input. 9.12 volt tottery required. Frequency range 100 cps. to 25 KrPe. 
Pnahlpnll output single ended. Instruction sheet provided. Fully wired 
ready foe u e. Two types available. I watt output, 66/, it watt. 411-. 
P .5 i ti. 

THIS SUPERB SET for £9 
(Carr. pd.) 

6- translator radio cov.red in sponge -clean 
Doraconr fabric, in Ial rat I wodorte. shades, 
51.W, and L.W. ferrite rat. provision for 
car aerial, 2- colour scale. With ?Pit bat- 
tery giving 300 home use. Weighs under 
4 lbs. With carrying handle. 12 x 7ia. blab 
x 441n. at base tapering to 21n, at top. 
Brand new, fully guaranteed. 3 push 
buttons. Superhrt circult, 51n. L.S. 

5 WATT AMPLIFIER 
Our pelte ONLY 661- ,Post 3 -t: a feu- hundred only: valve. EF111 and 
EL54 with metal rectiller. 1i x 4 x 111n. high Ilin, over 11L241. Mats, 

t cans. and o.p. 01x1. v,8. awl tone controls: on -of: co -ax. Input. 

SPECIAL REDUCTIONS ON GRAMOPHONE 
AMPLIFIERS 

14 watt type. Saes 4/6. With 51n. apeakrr. Battle 12+ x Ola. 200.240 r- 
A.C. E1,04 and Rectifier. Tone and Volume. Onlo11 switch. Two knobs. 
Heady to play. l'aeflll for Stereo. 46/ -, post 5 -. 
4 watt type. Save 901 , Valves CYSS, CFMO and ÚL84. 200.240 y. A.C. 
Covered battle lxl x 711n. Min. speaker,, 3 front controls; ban, treble. 
onout'voi. 64/ -. post 5 Double wound mains transformer. 
24 watt type. Bave 20 /e. 20 wette. ECCeit ECL82 and 11280. Controls: 
volume. bass and treble. Ou nn switch. 200.240 v. A.C, U.P. trans. Sloe 
12 x 34 x :310. over valves. Suitable for microphone Input and for Utdta.. 
661-. Iwat o 

STEREO CONVERTER UNIT 
Converts existing Radlugeam to play 
stereo records. Chaesle 81 x 2! x 41n. 
overall height. Mains and U.P. trans., 
Metal 1feet.. F:CI.M2 valve and MI 
screws. panels, ate. Moulded front 
esnecheoo. fully bullt, brand new, only 
extras needed. speaker and stereo 
cartridge. Full instruction leaflet. 
I.imlted quantity at 89/6IS6 P. k P.). 
Stereo Cartridge, 25/ -. 

41n. 

In. 
S;In. 

TOP QUALITY RECORDING TAPE 
(Guaranteed) 

W. per lape six or more post free). 
ilOOft. 12/8 3110. 12001t 
nand. . 11/1 010. 180Oft. 
900ft. . 17/. lin. ,, 1200it. 

120011. .. .. 30/ 7im 1000ft. 
, 05011. .. .. 11/6 71n. 2400ft. 

1718 
35/- 
151. 
19/8 
5218 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves 190 ranges) Mlle. 15 mA and 1.4v. 12SmA. 
46/. 14,- post). 200-250v. A.C. Also cor 2SOnrA. 1.4v. and 90v. 1310-1 at 
same price. Two separate unite to replace existing batteries. 4 x 31 x 2}m. 
and :t x 21 x 1110. 

13 x 8 ins. LOUDSPEAKER 
Three ohm. (:etaloir ma0oet nt latest type. BRASO NEW. 

42/6 (Post 3/0 

HEATER TRANSFORMER 
Maton input giving 11.3v. 2 amp. Saxe 21 e 21 x Iii. 12410. over winding). 
6/8 ea. Lees also for 12, or 211;ß for 30. P. 8 P. 2 - for 1 to 6, post free 
more than six. 
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Practical Wireless 
Ì111111111111111111111d 

Vol. XXXIX No. 685 MARCH, 1964 = Definitions 
1111ll1lIIIWIIUIIIIIIIIlllllllllllllllllllllllllllllllll_ HAT is a "wireless" enthusiast? Should he really, be 

= Editorial and Advertisement = called a "radio enthusiast "? And where does "elec- 
= Offices: = tronics" fit into the picture? In our hobby there are 

PRACTICAL WIRELESS = many loose and rather vague demarcation lines and terms of 
George Newnes Ltd.. Tower House, = doubtful validity. This comes to mind when occasionally a E Southampton Street, W.C.2. _ « = reader asks why we do not change our title from Practical © George Newnes Ltd., 1964 _ Wireless" to "Practical Radio ", to "bring it up to date." 
Phone: Temple Bar 4363 One reason is that our present name has been in continuous 
Telegrams: Newnes, Rand, London, = use for so many years that it has become traditional and univer- 

E Registered at the G.P.O. for trans- E sally accepted. For although, in isolation, "wireless" is an 
E mission by Canadian Magazine Post. = outmoded word, everyone knows what it means, even though 
= SUBSCRIPTION RATES = it is capable of various interpretations. 
E including postage for one year E Mr. X, for instance, is known as a radio enthusiast, but his 
= To any part of the world £1.9.0 = main interests are test instruments and tape recorders- neither, 

strictly speaking, wireless or radio. And Mr. Y who likes 
building amplifiers, though by definition an audiophile is no 

Contents = doubt thought of as a radio enthusiast. 
= These anomalies have been with us for a long time. The 
= pioneer "wireless enthusiast" was essentially an experimenter, 

Page = the main preoccupation being to establish and improve methods 
= Editorial ... ... ... ... 1021 = of long- distance communication by wireless equipment. 

Round the World of Wireless 1022 E When the broadcasting of entertainment material was estab- 
The "7 -20" Stereo Amplifier ... 1024 = « 
The "Junior" Crystal Set ... 1030 E lished in the early 20's, a "wireless enthusiast e> was most likely 
On Your Wavelength ... ... 1036 = to be a completely non -technical builder of wireless sets using 
Basic Stabilised Power Pack ... 1037 E a set of point -to -point wiring diagrams and a kitchen table. 

E All Band Aerial Tuner .. 1040 E Later on, when commercially built sets became more numerous Audio Testing with the P.W. = and competitive in price, most of the do- it- yourself builders lost "Sixteen" ... ... ... 1045 E 
Pocket Signal Tracer .. .. 1048 E interest, leaving behind the more technically inclined. 

= Modifications to the Local = In the early 30's, some "wireless" experimenters vvereeworking 
Station F.M. Receiver ... 1053 on television equipment, others were interested in - circuits to = Wow and Flutter ... ... 1057 E 

An Ad d Metronome ... 1062 = amplify the ma gnetic p icku p s which had displaced the acoustic 
= An Inexpensive Stereo Tape = gramophone, and a few were even probing the possibilities of 
E Recorder ... ... ... 1066 = wire recording- little realising how these various offshoots = Trade News ... ... ... 1073 E 
E Short Wave One .. ... 1077 = were to develop in the years ahead! 
= Test Gear Accessories ... ... 1081 E The immense technical strides due to wartime research 

Club News ... ... ... 1086 E brought, after the war, a new impetus to old hands and intro- _ Letters to the Editor ... ... 1089 E duced a new generation of enthusiasts. The transistor led to an 
= The Editor will be pleased to consider = enormous new interest in set building which can in some ways = articles of a practical nature. Such E = articles should be 

practical 
written on one side = be likened to the activity of the early 30's, for many of these set = of the paper only, and should contain E builders were almost completely non -technical. = the name and address of the sender. _ 

Whilst the Editor does not hold himself = Then there is "electronics." The term is not always clearly = responsible for manuscripts. every = = effort will bE made to return them if a = understood, is often mis- applied and sometimes awkwardly = stumped and addressed envelope is = = enclosed. All correspondence intended = overlaps radio, audio, video and other spheres. = for the Ed,tor should be addressed: = In other words, the picture of a typical wireless or radio = The Editor. PRACTICAL WIRELESS, = v 

George Newnes, Ltd., Tower House, = enthusiast changes, often fundamentally, wherever you cut. the E Southampton Street, London. W.C.2. = 
Owing to the rapid progress in the = cake, and at what time period you cut it. This, perhaps, is the = designs of wireless apparatus and to = our efforts to keep readers in touch = key to the continued and always expanding interest, for there = with the latest developments, we give = = no warrants that apparatus described = can be very few hobbies which offer so many and so varied = in our columns is not the subfect of = facets and can give their adherents such a large number of ever - E letters patent. = g $ 

E Copyright in all drawings, photo- E changing spheres to explore. = graphs and 
WIRELESS 

published in = So the next time you question the use of the word "Wireless ", 
reserved 

roughout is specifically = y q = oh 
Berne 

the countries = ask yourself if the term "Radio" is more precise. Most likely it = signatory to the Berne Convention and = y = the U.S.A. Reproductions or imitations = won't be! = of any of these are therefore expressly 

incorporates "Amateur Wireless." ff.. II1111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111HIIIIIMIHIIIIIIIIIIHIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIINI 

îIlllI111IIl1111111III11II1111II11IIIiI11IIllIlII11111II11IIlli Our next issue dated April will be published on March 6th 
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NEWS AT HOME 
AND ABROAD 

SOUND SYSTEM FOR 
NEW THEATRE 

THE extensive sound and tele- 
phone systems of the recently 

opened Nottingham Playhouse 
Theatre, have all been installed 
by Standard Telephones. and 
Cables Limited. A 25-line tele- 
phone system links all parts of 
the theatre and for the producer 
and key theatre personnel, there 
is a loudspeaking intercom 
system. 

For the audience, eight loud- 
speakers in the auditorium carry 
sound from the stage and from 
the sound effects console. These 
loudspeakers are fed by a dual - 
channel amplification system 
which, in addition to providing 
for stereophonic reproduction, 
may be used to " move " sound 
from one part of the auditorium 
to another. 

As an integral part of the 
system, sound from the stage is 
taken to 27 loudspeakers in 
dressing rooms and the theatre 
workshops so that actors and 
stage assistants can follow the 
progress of each performance. 

PRACTICAL. WIRELESS March, 1964 

ZRELE SS 
Electrical Equipment to Tour Europe 

TO help increase overseas exports. Ay() Limited (part of the Metal 
Industries Group) has commissioned a new mobile demonstra- 

tion vehicle to replace a similar vehicle which went into service in 
1954 and which has helped boost sales abroad by travelling 
thousands of miles to grind Avo products right to the doors of 
prospective customers. The new unit will have similar duties and is 
expected to visit many European and Middle East countries during 
the year. 

The vehicle has been built on to a Bedford public service vehicle 
chassis, and at 30ft. in length, is longer than a London bus. Inside 
the unit will be examples of Avo's electrical, electronic and 
nucleonic measuring instruments and coil winding machinery. 
Customers will be able to relax in the lounge area which has been 
provided in the vehicle, which is also fully air conditioned. 

Avo's new demonstration vehicle all set for a tour of Europe and the 
Middle East. 

EXTRA TELECOMMUNICATIONS STAFF FLOWN TO HOLY LAND 
Jerusalem and Amman: between 
Amman and the rest of the world. 

In all, an extra sixty engineers. 
technicians and operators helped 
man the station during the visit. 
They were accompanied at the 
Amman station by an extra five 
and a half tons of equipment 
which had also been flown in 
specially. 

DURING the visit of Pope 
Paul VI to the Holy Land in 

January, more than 1.000 jour- 
nalists and photographers from 
all over the world arrived in 
Jordan to cover the Pope's pil- 
grimage. The needs of the repor- 
ters for telecommunication 
facilities placed unprecedented 
demands on the Cable and Wire- 

less station in Amman. To cope 
with this extra traffic, the 
Company flew in additional staff 
from London, Gibraltar. Malta, 
Aden, Nairobi and Bahrain. 
Cable and Wireless Limited co- 
operated with the Government 
of Jordan to provide the world 
press and radio with the essential 
comunicatiori services between 
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TRANSMITTERS FOR SWITZERLAND 
TO provide private motorists and commercial vehicle users with a 

reliable and inexpensive communications service, the Post and 
Telegraph administration of Switzerland is to commence a public 
car -calling network which has been operating experimentally until 
recently. The network calls for ten v.h.f. radio -telephone transmitters 
each with an output of 1kW and these have been ordered from 
Standard Telephones and Cables Limited. 

These transmitters are to be placed at strategic high points above 
the valleys and will be used for telephone operators to advise drivers 
of vehicles when a telephone call awaits them. On hearing such a 
message on his car radio, the driver will know to stop at the next 
telephone and contact either the operator or the person wishing to 
speak to him. This system obviates the need for motorists to install 
costly transmitter equipment and it further overcomes the dis- 
advantage of a low -power,. mobile transmitter, the range of which 
would be seriously restricted by mountains. 

British Equipment for Tanganyika 
BROADCASTING transmission equipment which will cover the 

whole of East Africa by radio, is to be supplied by the Marconi 
Company Limited to the newly independent Government of Tangan- 
yika. This order was confirmed by Mr. Paul Bomani, Tanganyikan 
Minister of Finance, during a recent visit to Britain. 

The equipment is for the new 
radio station at Dar -es- Salaam 
and will form part of an exten- 
sion to the country's broadcast- 
ing facilities. The order is for 
two 50kW medium frequency 
transmitters, together with pro- 
gramme input equipment and 
ancillaries. Also included in the 
order is the aerial system, which 
will consist of directional array. 

RADIO LINK IN 
OUTER HEBRIDES 

TO link the Ministry of 
tion's radio. :stations at 

Mangersta'and Stornoway in the 
Outer - Hebrides, the 'Automatic 
Telephone and Electric, _Coni- 
pany Limited, will supply v.h.f. 
communication equipment. The 
ATE equipment will facilitate 
the remote control of the 
Mangersta station, providing a 
link in one direction which wall 
carry audio and control switch- 
ing signals for modulation and 
control' of the transmitters, and 
another link will carry the audio 
output of the receivers in the 
other direction. Also to -be pro- 
vided under the order are the 
aerials, , ancillary.. and. -test r equip- 
ment. 

Airborne Communications Equipment Ordered 
LIGHTWEIGHT v.h.f. airborne communication equipment, _has 

been ordered . recently from Standard Telephones and Cables 
Limited by the Ministry of Aviation. The equipment which .is-the 
STR.38 transmitter /receiver,' will be used to equip medium-light-air- 
craft and rotocraft of the Army and Royal -Air Force: 

The STR.38 is well suited for this purpose, its weight' being less 
than 14 lb., this being accomplished mainly by`the use of.transistojs. 

Supersonic Airliner to have New 
A DESIGN for an aircraft 

aerial which makes use of the 
metal -skin of the aircraft as part 
of the aerial and which has 
already been used for the Trident 

and Vanguard airliners, is to be 
employed in the Anglo- French 
Concorde supersonic airliner. 
The " notch " aerial, as the design 
is known, was the result of work 

Type of Aerial 
done by 'a 'team 'of 'technicians of 
Standard Telephones and- Cables 
Limited, ` and; 'now STC has 
secured the study contract for 
the aerial system. from Sud_Avia- 
tion of 'Paris. 

The special h.f. - notch aerial 
unit will be fitted below the. skin 
of the Concorde ' and, coveted 
with glass 'fibre ; to- restore, the 
original skin contour, of :the air- 
craft. The' necessity : of . elimina- 
ting projections from the surface 
of the aircraft (which would pro- 
duce intolerable drag 'on the air- 
craft and affect its 'performance) 
makes - the notch type; of 'aerial 
essential,- conventional wire 
aerials previoúsly . used being 
completely unsatisfactory. 

The unit in 'the. notch will 
couple ` signals from the Con- 
corde's. transmitter . to ;the air- 
craft's wings, . tail -and +fuselage 
and vice versa. - - 

This is the ,"notch" aerial unit -as 
used. in the Trident airliner -to be 
used in the new Concorde aircraft, 
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The "7 -20" 
stereo amplifier 

March, 1964 

by M. L. Michaelis 

A NEW DESIGN USING THE ECLL800 AUDIO VALVE 

rrHE most modern trend in high power stereo- 
phonic phonic amplifiers is presented in this design. 
For clubs, schools, dances, parties and similar 

functions, for open -air use and even for the 
musical specialist at home some 8 to 10W power 
output on each channel is required. 

Push pull operation is virtually essential for any 
high -power amplifier, as it affords the only really 
economical method of obtaining sufficient reduc- 
tion of distortion and tolerable power efficiency. 
The principle objection to high -power push -pull 
output stages was formerly the relatively large 
number of valves required. In place of the single 
output valve of a single -ended amplifier, a pair 
of power valves was required. and, furthermore, 
a phase -splitter valve. 

A basically new valve has now appeared on the 
market which is likely to revolutionise valve - 
operated audio power amplifiers. 

Unidrive Push -Pull Output Valve ECLL800 

The ECLL800 is. as its type designation implies, 
a combination of a phase -splitter triode and two 
power pentodes within a single envelope. It thus 
contains all the requirements for a push -pull 
output stage in the form of a single valve which is 
of the same physical size as a conventional EL84 
pentode, and uses the same noval base. Further- 
more, a set of Class B operating conditions is 
possible, under which the ECLL800 takes exactly 
the same h.t. drain as an EL84. The ECLL800 thus 
offers many very interesting opportunities for 
amateur experiments. . 

The present stereophonic amplifier design shows 
this valve under normal optimum operating 
conditions as recommended by the makers 
(Class AB). 

The designation " Unidrive" for the ECLL800 
means that the input drive signal required is that 
from a conventional single -ended voltage amplifier, 
e.g. from the anode circuit of one section of an 
ECC83, or from the anode circuit of an EF86. The 
ECLL800 contains its own phase -splitter, and this 
is in fact itself a completely new design and not a 
mere inclusion of a conventional voltage amplifier 
triode within the same glass bulb, 

The tubular cathode of one pentode section is 
extended upwards beyond the end of the pentode 

anode. The protruding section is positioned 
symmetrically inside a re- entrant half -cylindrical 
anode. Midway between the extended cathode and 
this anode, on both sides, are situated flat metal 
plates with a large rectangular cut -out to allow the 
electron clouds to pass through. These " rectangu- 
lar iris windows " are joined together and to the 
control grid of one pentode system, and connected 
externally to pin 2 of the novel base. This 
combination electrode, conventionally termed 
" triode grid plus pentode No. I control grid ", is 
the input electrode of the ECLL800. requiring a 
single -ended drive signal of 8V r.m.s. for 8.5W 
push -pull output at 5 per cent distortion. 

With the adoption of the usual negative feed- 
back arrangements, as employed in our present 
design too. the total distortion of the entire 
amplifier is less than 1 per cent at 8W output per 
channel. 

The rectangular iris grid of the phase -splitter 
triode is designed such that the triode has a gain of 
exactly unity when an anode load of 150k12 is 
employed (R64. R65 in our design). The signal at 
the triode anode (pin 1) is then of the sante 
amplitude but opposite phase, as the input signal. 
and can be coupled externally to pin 6. the control 
grid of the other pentode section. 

All three cathodes and both suppressor grids 
are commoned together to pin 7 of the base, and 
the screens of the two pentodes are commoned to 
pin 9. Pins 3 and 8 are the two pentode anode 
connections going to the two ends of the centre - 
tapped primary of a push -pull output transformer, 
the common h.t. supply being fed in, as usual, ai 
the centre tap. 

All electrodes of the three valve sections are thus 
accommodated on seven pins, the remaining two 
being used for the heater, in the normal position, 
pins 4 and 5. The total heater consumption of an 
ECLL800 is only 0.6A at 6.3V, which is astonish- 
ingly low for a complete push -pull output stage. 

Curvature Compensation 

The control characteristic of the rectangular 
irises on the triode has been made such that its 
residual curvature (non -linearity) is compensatory 
to that of the pentodes, so that the overall linearity 
of the ECLL800 is better than for any of its 
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sectiotts alone. This is the first deliberate exploita- 
tion of this method of compensating distortion 
known to the author in commercial production 
practice. Certainly it is in general simpler and more 
economical to use negative feedback for improving 
linearity, in the familiar manner, yet the adoption 
of `compensatory control characteristics" for two 
or more stages in an amplifier chain offers, in prin- 
ciple, the possibility of driving the amplifier well 
beyond the linear part of the characteristics of 
individual stages, without undue overall distortion. 

In combination with conventional negative feed- 
back, this leads to greatly improved conversion 
efficiency of h.t. input power to audio output 
power. The ECLL800 probably represents nowhere 
near the ultimate of what may be achievable with 
such techniques, and valve manufacturers will 
doubtless bring out new types along these lines in 
the future. 

Functions of the "7 -20" Stereo Amplifier 

This amplifier is designed for universal stereo 
and monaural (conventional) applications. V2 is 
here a channel -splitter, for feeding ordinary 
monaural inputs evenly onto both channels, the 
amplifier then functioning as 20W power output 
system for such signals. 

The fact that half of this power is fed to each of 
' two speakers or speaker systems, which can be 
placed some distance apart (ideally in opposite 
corners of the room, or opposite wings of a stage, 
for stereo Use), enables an impressive projection of 
the sound into the room to be achieved, even for 
monaural inputs from ordinary pickups, tape decks 
or radio tuners. The use of such an amplifier 
system, employing two channels, is thus definitely 
worth while- even for such signals. The sound 
appears to stand in the room, and not " come out 
of a hole", as otherwise with single speaker 
systems. Moreover, the intensity of sound is greater 
for the same power, and subjective quality and 
brilliance are improved. 

It is, of course, essential to use speakers able to 
handle 10W peak power. It is not safe to use 
smaller speakers, even if one keeps the general 
volume turned low, because transients could still 
drive the amplifier momentarily to full power and 
rupture the cone and voice -coil system of a small 
speaker. Examples of suitable speakers are the WB 
Stentorian units HF 1016. in any of the makers 
cabinets or well designed amateur -built cabinets. 
For outdoor use, suitable horn speakers may be 
employed. 

The Pre -amplifier 

The pre -amplifier system included in the "7 -20" 
stereo amplifier is quite comprehensive since the 
public address and entertainment applications 
require the frequent use of an announcer's or 
soloist's microphone. 

High gain reserves are incorporated, which can 
be brought into use by internal variation of certain 
component values (as discussed below), to any 
extent such as tò trim the complete amplifier to 
simultaneous optimum performance at all inputs 
for a particular microphone, tape deck, stereo 
pickup, etc. 

The channel -splitter, V2. allows simultaneous 
monaural and stereophonic operation without 
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mutual interference. Such requirements arise, for 
example. if a public stereophonic concert (or an 
educational stereophonic concert in a school) is 

being given in a hall, with the two speakers in the 
wings of the stage, and a commentator wishes to 
inject explanations or announcements into the 
amplifier via a microphone. He may do so without 
any switching whatsoever, and whilst a stereo 
recording is actually playing, his voice will come 
equally over both channels, and will thus appear 
to originate from mid- stage, where he will, in fact, 
probably be situated. 

Controls 

The arrangement of controls has been designed 
with such applications in mind. Thus each main 
channel has been given two controls, a volume 
control and a treble tone control. Balance controls 
and other ganged arrangements have been discar- 
ded. as they bring added complexity and confusion. 
It was decided to dispense with a manual bass 
control too. in order to keep the number of 
controls down to a very minimum. A treble 
control is much more important than a bass 
control, and it is generally satisfactory to run the 
amplifier with some 15dB fixed bass boost for 
musical purposes and associated commentaries, as 
has here been done. Details of varying the degree 
of fixed bass boost are given below, as well as for 
the introduction of manual bass controls if 
required -there is still ample room for such on the 
chassis. 

These considerations led to the use of just four 
simple controls for the main amplifier, with the 
addition of a fifth. VR1, the microphone volume 
control. The commentator can " mix himself in " 
on to a playing stereo or monaural recording .it any 
desired relative intensity from zero to full power. 

Monaural Inputs 

The microphone input at SKI may. of course. 
be used for any other weak signal input requiring 
greater amplification than a pick -up, e.g. a 
conventional monaural tape deck. V3 and V4 
anode circuits (pin I) can be adjusted (see below) 
such that inputs of lmV or less at SKI suffice to 
fully load the amplifier. VRI is operative only for 
inputs at SKI. Inputs at SK2 and SK3, as well as 
stereo inputs at SK4, are controlled only by the 
four main amplifier controls, which, of course, also 
control SKI inputs once again. 

The radio input at SK2 is intended to be fed 
from the extension speaker sockets of a radio (low 
impedance). R11 is inserted to make this input 
insensitive to hum pick -up, so that long unscreened 
twin flex leads can be employed. If the insertion of 
the appropriate plug in the extension speaker 
sockets of the radio disconnects the internal 
speaker, the value of R11 must be reduced to the 
speaker impedance of the radio receiver, and must 
he of sufficient power rating to absorb the entire 
output power of the radio set. This demand can be 
satisfied by leaving R11 as shown, and wiring the 
necessary additional parallel resistor in or near the 
plug fitting SK2. if desired. 

The input at SK3 must be screened. The resistors 
R8. R9 and RIO effect mutual decoupling of the 
three monaural inputs, so that all three may be 
left connected even when not operative. Many 
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Fig. 2: Underchassis layout diagram. 

pick -up units have extra contacts shorting the out- 
put when the motor is not running; RIO (and R24. 
R25 in the case of the stereo input SK4) thereby 
prevent shorting of other signals in the amplifier. 
At the same time, these decoupling resistors permit 
a wide range of fixed adjustments to the relative 
gains for the various inputs to be made, for 
optimum performance with a particular set of 
equipment. 

Hum Removal 

The principal gain reserves of the " 7 -20 " stereo 
amplifier lie in the anode circuits of V3. V4 at pin 1. 
Gain can be increased by increasing the values of 
R44 and R45 and decreasing the values of R42, 
R43 by the same amount -and vice versa. In the 
extremes. the gain of the entire amplifier can be 
raised by a factor of five times, or reduced to zero, 
by these measures. 

When making adjustments, it should first of all 
be checked whether the arrangement shown, with 
split anode loads, gives least hum output, or 
whether it is better to replace R42 -R45 by a pair 
of 220k11 ;W resistors, taking C16 and C17 still 
to the tops of R56 and R57, but splitting these 
resistors appropriately for the grid pin 7 feeds. The 
precise conditions will here depend somewhat on 
the exact positions of heater wiring, etc. 

In general, heater wires should be run low in the 
chassis, hard up against the metal bottom, and 
other circuit wiring held well clear. If necessary, 
heater wires should be in the form Of tightly 
twisted leads, one of which is earthed to chassis in 
passing each valveholder. It may also prove -of 
advantage to experiment with small aluminium 
shields (earthed to chassis) between the rectifier 
(V7) valveholder and the control panel VR1 to 
V R4. 
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Gain Adjustments 

Having minimised residual hum, the split anode 
or grid loads (whichever are finally adopted) in 
V3 and V4 should be adjusted until the desired 
normal volume of output (not necessarily full 
power) is obtained from the chosen microphone 
connected at Pl and whilst speaking at the 
average intended distance and loudness, VR1 being 
at mid -track and all other controls at maximum. 

Having completed this adjustment, VR1 should 
be turned down to zero, and all other controls to 
half -track. The desired radio receiver should then 
be adjusted to normal intensity on its internal 
speaker, and then switched over to SK2 of 
the amplifier, making adjustments to R11 if 
necessary, as already discussed. R9 should then 
be adjusted until the amplifier is on the verge of 
overloading, on both channels. 

The radio receiver should then be disconnected 
from SK2 and the desired monaural pick -up 

the producer and his helpers during dances and 
other functions. 
Choice of Components and Alternatives 

Specified values of electrolytics should not be 
reduced, though slightly larger values, if able to be 
accommodated are permissible. 

The main smoothing resistor, R51. may be 
replaced by a choke of about 10 to 20 henries 
inductance and about 30mA (not less) current 
rating. C28 and C29 must be high surge -rating 
electrolytic cans; whether two separate cans or a 
single double -value can is used is immaterial. The 
voltage rating must be 500V, for low leakage 
current at the operating voltage. All other electro- 
lytics are small tubular items of lower voltage 
rating. as specified in the parts list. 

The mains transformers h.t. windings must be 
250- 0 -250V. Other voltages, lower or higher, are 
not permissible. The no- signal d.c. current drain 
from the rectifier cathode is 110mA and rises to 

Mains 
transformer 

For H.T. 
secondary 

For heater leads 
leads 

Left -hand channel 
output transformer 

Right -hand channel 
output transformer 

Smoothing 
capacitors 

For leads to T2 

V6 
ECLL800 ECC83 

Fcr leads to TI n 

V3 
ECC83 ECLL800 I 20 s s 2'----.4 

Overall chassis 
dimensions 

13 "x 7 "x 3 "deep 

V7 
EZ81 

V2 V1 
ECC83 EF86 

For earthing 
lead to T3 

434' 

Fig. 3: Above -chassis layout and dimensions. 

connected at SK3. If the makers specify a particu- 
lar pick -up circuit. the additional resistors and 
capacitors must be included below the pick -up arm 
mount on the record player. 

The four main amplifier controls should be 
advanced to maximum, and a medium intensity 
record played. RI0 should be adjusted such that 
the amplifier definitely overloads, to allow a mar- 
gin of safety for weaker recordings. The same 
procedure should then be repeated for the stereo 
input socket, SK4, adjusting the values of R24 and 
R25 (but always maintaining them equal). 

It should be added here that, in general. the use 
of both monaural and stereo pick -ups, at SK3 and 
SK4, is not necessary, as all stereo record players 
will also play normal monaural records (but not 
vice versa; stereo records are immediately 
destroyed if played on a normal record player). 
However, the use of two turntables, only one of 
which need be stereophonic, gives greater scope for 

150mA at full drive. The transformer and rectifier 
must thus be rated for 150mA. 

Regarding output transformers, types standard -. 
ised for a pair of 6V6 or EL84 valves in push -pull 
are usable, and s ould present no difficulty in 
obtaining. If winding these items oneself, according 
to general tables and experience, one should aim 
at an impedance of llkfl anode -to- anode, this 
being the optimum value, but by no means over 
critical. 

An EZ81 rectifier, as specified, is essential. Type 
EZ80 is not suitable as a substitute, as it has 
insufficient maximum current rating. 

Tone Controls 

In the following discussion, component numbers 
from the right hand channel will be referred to. 
Similar remarks apply to corresponding compo- 
nents in the left hand channel. 
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Beyond C7 the feed to V3 is split into a bass 
branch (via R30) and into a treble branch (via 
R28). The treble branch is variable, giving maxi- 
mum (level) treble response with VR2 slider at the 
top; movement of the slider towards C9 reduces 
treble response. The action can be made more 
powerful, if desired, by increasing the value of C9, 
and vice versa. If rising treble response is desired, 
a capacitor of between 100pF and 250pF should be 
inserted between the top end of VR2 and R28. 

The bass branch gives about 10dB fixed boost. 
This can be reduced by increasing the value of 
R34. Increase of bass boost is achieved in the 
negative feedback circuit if required (see below). 

If a variable bass control is to be added, this 
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should be in the form of a 500ká2 linear potentio- 
meter whose track is connected across C11, R34 
then goes to its slider. 

A further. (approximately) 5dB of bass boost are 
obtained by means of R70 and C30, which reduce 
negative feedback over the main amplifier loop at 
low frequencies and thus increase gain. The 
amount of bass boost contributed here can be 
increased by increasing the value of R70, and vice 
versa. The turnover frequency for the bass boost 
can be raised by decreasing the value of C30, and 
vice versa. 

Whatever alterations are made to one channel 
during all these adjustments must be made to the 

-continued on page 1070 

Resistors: 
RI IOkû IW 
R2 27kû I W 
R3 47kû IW 
R4 1001a2 I W 
R5 220kû 
R6 IMû 
R7 820û 
R8 220kû 
R9 470kû 
RIO 100kû 
RII 4712 IW 
RI2 IMû 
RI3 IMû 
RI4 2.7kû 
R15 2.7kû 
RI6 47kû 
R17 47kû 
R18 180kû 
R19 180kû 
R20 2.7kû 
R21 27kû 
R22 IMû 
R23 I MO 
R24 220kû 
R25 220kû 
R26 680kû 
R27 680kû 
R28 80kû 
R29 80kû 
R30 80kû 
R31 80kû 
R32 80kû 
R33 80kû 
R34 80kû 
R35 80kû 
R36 5kû 
R37 5kû 
R38 

R39 
R40 
R4I 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
R57 
R58 
R59 
R60 
R6I 
R62 
R63 
R64 
R65 
R66 
R67 
R68 
R69 
R70 
R7I 
R72 
R73 
R74 
R75 

2.2kû R76 
All Carbon, 2W, ±10 %, 
stated. 

Capacitors: 
CI 16µF electrolytic 350V 
C2 16µF electrolytic 350V 
C3 16µF electrolytic 350V 
C4 8µF electrolytic 350V 
CS 0.02µF paper 500V 
C6 50µF electrolytic I2V 
C7 0.05µF paper 500V 
C8 0.05µF paper 500V 
C9 500pF ceramic 500V 
CIO 500pF ceramic 500V 

COMPONENTS LIST 

2.2kû 
2.7kû 
2.7kû 
180k û 
I80kû 
47kû 
47kû 
220kû 
220kû 
27kû 
27kû 
47kû IW 
1kû 2W 
2.7kû 
2.7kû 
1000 
10012 
680kû 
680k SZ 

Mû 
Mû 
kû 
kû 
80û 2W 
80û 2W 
50k û 
50kû 
kû 
kû 
Mû 
Mû 

2.2kû 
2.2kû 
1kû 
1kû 
I000 2W 
I00û 2W 
IOkû IW 
unless otherwise 

CII 
C12 
C13 
C14 
C15 
CI6 
CI7 
C18 
C19 
C20 
C2I 
C22 
D23 
C24 
C25 
C26 
C27 
C28 
C29 

0.02µF paper 500V 
0.02µF paper 500V 
16µF electrolytic 350V 
16µF electrolytic 350V 

0.05µF paper 500V 
0.1µF paper 500V 
0.1µF paper 500V 
0.02µF paper 500V 
0.02µF paper 500V 
100µF electrolytic 12V 
100µF electrolytic I2V 
8µF electrolytic 350V 
8µF electrolytic 350V 
0.02µF paper 500V 
0.02µF paper 500V 
250µF electrolytic 25V 
250µF electrolytic 25V 

SÓOFF 
}double can electrolytic 500V 

C30 0.25µF paper 500V 
C3I 0.25µF paper 500V 

Potentiometers: 
VRI 250kû log VR4 500kí? log 
VR2 500kû lin VRS 500kû log 
VR3 500kû lin 

Valves: 
VI EF86 VS ECLL800 
V2 ECC83 V6 ECLL800 
V3 ECC83 V7 EZ8I 
V4 ECC83 

Sockets: 
SKI Coaxial panel type 
SK2 Coaxial panel type 
SK3 Coaxial panel type 
SK4 Stereo pick -up 
SKS Stereo speaker 
SK6 Stereo speaker 
SK7 Mains connector, 3 pole 

Transformers: 
T1,12 Push -pull output transformer. Primary 

1 1kû, secondary to suit speaker. (Allen, 
OPI348). Any conventional transformer 
for 6V6 or EL84 valves is suitable. 

T3 Mains transformer. Secondaries: 250-0 - 
250V I50mA; 6.3V 4A. 

Miscellaneous: 
FSI Panel fuse 
LPI Panel pilot lamp 6.3V 
SI D.P.S.T. /Q.M.B. on /off toggle switch 
Chassis lin. x I3in. x Sin. approx. Perforated 
cover. Wire, sleeving, tagstrips, bolts, grommets. 
Control knobs. Seven nova) (B9A) valve holders. 
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A New Build- and -Learn Series --I 

The "JUNIOR" Crystal Set 

This series of receivers was designed primarily to give practical aid to 

students at an Evening Class. The circuits are unusual, but not novel. The 

final stage receiver is much more sensitive than most two transistor 

receivers, but is not more difficult to build. 

The text is written for the young beginner and naturally more advanced 

readers will find some of the information superfluous. The author is sure that 

any beginner will be able to make this radio as a result of this article. 

STAGE -BY -STAGE method of construction 
is adopted in this new series for the 
beginner. The design develops from a 

simple basic crystal receiver to an advanced two - 
transistor regenerative reflexed circuit for 
operation on long and medium waves. At the 
end of each stage the constructor will possess a 
fully- working receiver; he will, furthermore, have 
acquired a good understanding of the theory 
involved. since a simple description of how each 
circuit functions is given in addition to full 
practical details concerning components and 
wiring. 

Much enjoyment will undoubtedly be obtained 
from the operation of each receiver in the series 
and for a time the beginner may be loth to embark 
on the modifications necessary to convert one 
model to the next design. However, in his own 
good time he can follow this series of articles 
through to the conclusion. 

It is not recommended that earlier stages be 
'short -circuited' in an attempt to build the final 
receiver as soon as possible. Beginners should 
adhere closely to the text and build and test out 
each stage in succession. In this way full benefit 
will be obtained from this " build and learn " 
series. 

The Components 

The components and other materials required 
are given in the components list. All items could 
he obtained straight away: alternatively just those 
for the first stage circuit (see Fig. 3) and others 
acquired as the construction proceeds. 

Commencing the Construction 

A piece of Formica or similar plastic board is 

sawn with a tenon or hack saw to the size shown 
in Fig. 1. The edges are rounded and it is tried 
for easy fitting into the clear plastic sandwich box. 

The holes for the reaction and the tuning 
capacitors must be so placed that the capacitors 
fit inside the plastic board but as near to the top 
of Fig. I as possible. The switch SI is then 
measured and the hole drilled to suit (probably 

The final stage receiver complete. 

414'x 4%q panel Holes marked AtoZ 
'FOrmica,paxolin etc. are dia 

Oz 

OY 
O 3 /8dia hole 

for VC2 

x 16 dia holes 
OW for fixing 

O% O transformer v 

/16dia OS 
hole for Si 

OR Ou 

o 
p 

Oo OT 

Vdia hole 
for VCt 

3já dia 

hole for 52 

Ó0óóÓÓ óóóóóó 
° 16 dia holes for 

thread securing 
p ferrite rod aerial o 

Fig. I: Drilling details of the plastic board. 
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Ain.). A similar (kin.) hole is drilled for the 
rotary switch (S2). 

Numerous small kin, holes and two sin. holes 
are then drilled as shown; great accuracy is not 
required. The holes are then lettered in pencil to 
provide a check when wiring up. The plastic 
board then appears as in Fig. 1. 

Mounting the First Component 
The tuning capacitor (VC1) is mounted as 

shown in Fig. 2(a) and secured with a lock washer 
and nut. A nut and bolt with two solder tags are 
then fitted to each kin, hole (that is those marked 
A to Z), three of these being shown in Fig. 2(a). 
The nuts are on the component side of the sheet 
and the heads on the "knob" side. The two tags 
fit together on the component side. Alternatively 
constructors may prefer to add the nuts, bolts and 
tags as they proceed stage by stage rather than 
fitting them all at the commencement. 

The first working practical circuit and layout is 
shown in Fig. 3 and the tags needed are clearly 
shown. 
Winding the LW. Coil 

Full details for winding the l.w. coil are given 
in Fig. 4 but only stage .1 is required now. 

A small piece of postcard is cut to make a tube 
to slide easily over the ferrite rod and is held with 
Sellotape. Tie an identification knot in the loose 

Output 
transformer 

finn 

l 
On /Off 
switch 

s1 

Tags tor 
Tri 

45X- 

L1,L2,L3 

L4 

Ferrite 
rod aerial 

Wavechange 
switch 
0 0 

OD s2 pc p 

L5,L6,17 a 
The various components shown are fixed at 

different stages in the construction (a) 
Fig. 2a (above): The positions of the major components. 
Fig. 2b, c, d (below): Methods of mounting the ferrite 

rod, TI and 52. 

Coil Ferrite Output transformer 
rod 

Fine! 
thread 

(b) 

anel 

ONCtircamscall 

Ti 

Tabent s Panei 
under 
Thick wire soldered 

to tags 

Panel 

end of a reel of 
32s.w.g. enamelled 
copper wire (do not 
pull this tight or - the 
wire may break). 
Leave a few inches 
spare . for connection 
later and then wind 
on 65 or 70 turns in 
as small a pile as 
possible. Then move 
over to make another 
similar pile kin. away 
wound definitely in 
the same direction. 
Wrap lightly with 
Sellotape to prevent 

Temporary 
testing aerial 

Fig. 3a (above): The first stage circuit. 
Fig. 36 (below): Wiring for the diode receiver.. 

Card Knot 
tube 

Ferrite rod aerial 

the coils corn ng loose. The knotted wire is °" A 
in Fig. 3, the unknotted end being " B ". If 'tile 
coil has been correctly wound the ferrite rod.wiil 
slip nicely in and out of the coil at will. 

Wiring the First Receiver 

The beginner is advised to use only radio -type 
multi -cored solder and no other flux than that 
contained in the solder. Every connection point, 
both wire or tag, must be scraped absolutely clean 
and bright with a penknife and then tinned. The 
iron must be held on the part until enough', Heat 
has conducted to make this tinning perfect. Do 

not make any joint by piling on 
solder. ' If- the tinning is not 
done properly a "dry joint" 
will result and the set will 
either fail to work or _ will :be 
very noisy. 

Thin covered connecting 
wire is:'used and only a ''Mn. 
to fin'. length is bared 'at the 
ends. No surplus - whiskers of 
wire must be left'sticking. out 

Lock 
washer 

(d) 

Plastic 
case 
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Tube of thin card 4g dia. ferrite rod 

0 - 7,8=----1 

Fig. 4a: Stage I of construction of long wave coil. 

---,Two piles of 65turns each wound in 
same direction. 32 swg. copper wire 

-Knot 
-Card tube 
B 

Lt urns 

Ar 
Fig. 4b: Stage 2. 

L? ,--30 turns of plastic covered wire 
wound in same direction as A -B 

C Knot D 

B 

Card tube 
on Lt 

65t, 1.1 65t. L2 3Ot. 

B C 

Fig. 4c: Stage 3. 

L3 !-' -10 turns of plastic covered wire 

J 

wound in same direction as A -B 
ttlaelleesullsosseeesesresseeeeleseeerroreszfr iry -d 3....'a:aY 

D 

ik\ Er F, 

ipilílC.`Ìt` [`//ii I 

Card tube 
on L2 

Fig 4d.: Stage 4. 

of joints to cause unwanted and annoying shorts. 
The following connections are made: 
1. Tag B to V and on to moving vanes of VC1 

(rotor). 
2. A to fixed vanes of VC1 (stator). 
3. A to U. 
4. Moving vanes VC1 to phones tag Z. 
5. W to other phones tag Y. 
6. The coil ends are scraped of enamel and 

soldered to A and B respectively. Join also 
Cl to A. 

7. The diode D1 is soldered in (either way 
round) between W and U. 

Soldering Diodes and Transistors 
Care is needed when soldering semiconductor 

devices such as diodes and transistors. Do not 
shorten the leads on these components to less than 
about 1 in. Use a small instrument -type soldering 

March, 1964 

iron and when this is fully heated apply the bit to 
the joint and complete the soldering operation as 
quickly as possible. It is a good idea to place a 

metal tool on the diode (or transistor) lead so that 
this conducts heat rapidly away and thereby 

COMPONENTS LIST 
A complete list of all the components required 

covering all stages of construction. 
Resistors: 

RI 150kí2 brown, green yellow 
R2 10kí3 brown, black, orange 
R3 47k SI yellow, violet, orange 
R4 2.2kí2 red, red, red 
RS 100k0 brown, black, yellow 
Colour code: The colours given above read as 

follows: I --band at extreme end of resistor, 
2 -- second band, 3 -third band. 
All resistors are carbon composition, 10% 
tolerance, and or IW. 

Fixed Capacitors: 
CI 150pF (0.00015µF) ceramic or mica 
C2 0.1µF paper, any working voltage 
C3 I50pF (0.00015µF) ceramic or mica 
C4 51.4F electrolytic, 12 to 25V working 
C5 2514F electrolytic, 12 to 25V working 
C6 0.01µF paper, any working voltage 
C7 100µF electrolytic, 12 to 25V working 

Variable (Tuning) Capacitors: 
VCI 500pF (0.0005µF) mica dielectric l (Radio - 
VC2 300pF (0.0003µF) mica dielectric f spares) 

Ferrite Rod: 
Rod, preferably ¡In. diameter, and at least 4in. 
long, although the longer the better. A kin. 
diameter rod could be used. but the results 
would be somewhat inferior. 

Inductances (Coils): 
Li, L2, L3 are coils (Long Wave) wound on she 

ferrite rod. 
L5, Ló, L7 are similar Medium Wave coils. 
L4 is a small home -made high frequency 

choke. 
Wire for these coils: 2oz. of 26s.w.g., 2oz. of 
32s.w.g. enamelled copper wire, and a few yards 
of thin plastic covered connecting wire. 
Coil Former: kin. diameter by Ikin. high, with a 

few ferrite cores (an old T.V. set will supply this). 
Transistors: 

Tri 0C44, first grade, not surplus. 
Tr2 Preferably OC81, but an 0072 will do. 
DI Germanium diode, 0A70, OABI. 

A.F. Transformer: 
Ti Radiospares T /T3, ratio 3.3 : I. 

Switches: 
SI Toggle type, on /off. 
S2 Rotary type, single wafer, four -poles, two - 

ways. 
Battery: 

BI, 9V Exide DT3 or Ever Ready PP3 

Miscellaneous Items: 
3 doz. 6 B.A. nuts and bolts, kin. long is sufficient. 
3 doz. solder tags to suit. Cored solder. Thin, 
plastic covered, coloured connecting wire. 
Knobs. Plastic sandwich box, approx. Sin. x Sin. 
or Sin. x Tin. if a miniature speaker is to be fitted 
later. Phones: ex -Govt. DLR type (reed type) are 
best, but crystal insert can be used. Battery 
connectors. Laminated plastic sheet, 5in. x Sin. 
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THIS MAKES 
MONEY FOR YOU 

FOR YEARS TO COME! 

1033 

TELEVISION 

RADIO RADIOGRAMS 

CAR RADIOS 

TAPE RECORDERS 

RECORD REPRODUCERS 

MODELS 1963 BACK 
TO 1956 IN SEVEN 

R0-IVEARIN6 VOLUMES r 

Newnes 

RADIO 

and TV, 

Servicing 
Over 50,000 sold! 
Now comes the greatest 
edition of all. 

A REAL MONEY- SPINNER 
VITAL TO THE SHREWD RADIO MAN 

This New 11th Edition of Newnes famous 
repair set equips you for quicker servic- 
ing and more profit! With sets capable 
of giving longer service you need this 
data more than ever. It is your constant 
reference to sets marketed over the past 
eight years -always at hand instead of 
'loose paper data so easily mislaid or 
destroyed. To -day there are also more 
radios and transistor portables, stereo 
radiograms, record reproducers, tape 
recorders, car radios than ever before 
-all needing expert service from time 
to time. Newnes RADIO & TV SER- 
VICING provides you with data and 
information needed for years to come. 
Prove this investment now by 7 days' 
Free Trial. 

Over 4,500 Pages of Circuits, Component Layout 
Diagrams, Quick -Ref Data and Latest Developments 

DATA FOR ALL THESE MAKES 
Ace, Ajax, Alba, Ambassador, Argosy, Armstrong, Baird, 
Beethoven, Berec, Brayhead, B.R.C., B.S.R., Bush, Capitol, 
Champion, Channel, Coliaro, Cossor, Cyldon, Dansette, Decca, 
Defiant, Dynatron, F..A.R., Eddystone, Ekco, Elizabethan, 
Elpico, Emerson, E.M.L, Emisonic, English Electric, Ever Ready, 
Ferguson, Ferranti, Fidelity, Ford Motor Co., Garrard, G.B.C., 
G.E.C., Gramdeck, Grundig, H.M.V., Invicta, 
K -B, Magnavox, Marconiphone, Masteradio, 
McCarthy, McMichael, Motorola, Murphy, 
Pageant, Pam, Perdio, Peto Scott, Philco, 
Philips, Pilot, Portadyne, Portogram, Pye, 
Radiomobile, Raymond, Regentone, R.G.D., 
Roberts' Radio, Sobel, Sony, Sound, Spencer - 
West, Stella, Stereosound, Strad, Ultra, Vidor, 
Volmar, Walter, Webcor, Zenith. 

GIVEN WITH EVERY SET 
Newnes TV ENGINEERS POCKET BOOK 

(Value 126) 
An invaluable companion 
to your set for on- the -spot 
repairs. 272 pages of ref- 
erence data on installing, 
fault -tracing and repairing, 
servicing equipment, etc. 

Geo. Newnes Ltd., ' 15 -17 Long Acre 
London, W.C.2. 

Send me Newnes 
RADIO AND TELE- 
VISION SERVICING 
(in 7 Volumes) and TV 
ENGINEERS POCK- 
ET BOOK without 

FOR EVERY PURCHASER - obligation to purchase. 
I will return them in 8 

2 YEARS FREE POSTAL 

Awls' 
days or send 16¡- de- Occupation 

ADVISORY SERVICE n,rf'lg Ivj ls' g 
days f delivery, then twenty 

monthly subscriptions 

If under 21 your father must fill up this 
coupon. If married woman your husband 
must fill it up. 

Full name 
(BLOCK: LETTERS) (Mr., Mrs., Miss) 

Address 

Tick where aacabl 
posit ays a ter The eddrettoo eft lt 

M7 Properly 

apiC'r 
0/ 4 

/, of tall. paying £1 Signature 
Parted' ed 

///.¡Y, in all. Alternatively, R Peroett' Noua 
I in 8 days I will remit Furnished deem. A(e g m the full cash price of (Mr., Mrs., Miss) 

Tenponrylddrtu J1G f16.16s. (RV) 40195 
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SIX GOOD REASONS WHY YOU NEED 

THE NEW EDITION OF THE 

Mullard 
MAINTENANCE MANUAL 

1. This is a completely new and up -to -date edition including data on all 
current replacement valves, semiconductors and cathode ray tubes. It 
contains valuable new material essential as reference for every Service 
Engineer. 
2 Supplementary data sheets will be issued from time to time to provide 
data on new types. This service is included in the initial price of 16/ -. 

3 The binding of this edition is specially designed to allow the supple- 
mentary data sheets to be inserted simply and without glueing. 

4 The manual contains full data on 178 separate types and the equivalents 
list of current types provides cross -references to 480 types. 

5 All devices are listed In alphabetical order for easy reference. 

6 The data on each type has been carefully compiled to supply the Informa- 
tion which the Service Engineer is most likely to require, including very 
clear base diagrams for each type. 

NOTE: A-few copies of the previous edition are still 
available at I0 /6d. each (postage and packing Ii- extra). 

Published by Mullard Ltd. U.K. Price 161 -. Get your copy from 
your radio dealer or order direct from MULLARD LTD., 
DEPT. B., MULLARD HOUSE. TORRINGTON PLACE, 
LONDON, W.C.I. (Postage and packing Is. Od. extra.) 

My11400': 

"THE CONSTRUCTOR'S PARADISE" 

BEAR HUDSON LTD. 
63 GOLDHAWK RD, SHEPHERD'S BUSH, LONDON, W.I 2 PHONE 

BHE 8581 

Now open at 1 I JERDAN PLACE, FULHAM, LONDON, S.W.6. Phone: FUL 3405 

SPECIAL MICROPHONE OFFERS 
"Planet" SUPER X -TAL MIKE 

Faataetie value. Beautifully made modern styled crystal 
mike in strong plastic housing. With approx. 5ft. sheathed 
cable and miniature lack plug. Response 50 to 13,000 efe. 
High impedance. Guaranteed. Lin price 301.. 

TSL ,Mk. II "STUDIO 
SPECIAL" MOVING COIL 
Designed for profes- 
sional quality repro- 
duction 
With improved diaphragm and roil 
assembly. Complete with Oft. cable 
and don -grip bare. In elegant "sound - 
gorr' contoured case. Sensitivity - 
lmV per micro-bar at 1.000 ale. 
Completely smooth response from 40 
to 15,000 cle. Output impedance - 
50R D. Pattern- spherical lobe. 
Leaflet on request. 

Grey plastie 
with plated 

metal 

79/6 

TSL Mk. -2 THREE CHANNEL MIXER 
The most popular low- priced 
mixer -ever -made!. Can- be 
used with any tape recorder. 
Complete with colour -coded 
plugs, malaria controls. -GO1d47 lb 
hammer finished steel MSC. 

NLP.2 CROSSOVER NETWORK 
For frequency base and 'treble speaker 

- 47/6 systems. Essential to perfect hi -fi 
reproduction. 

SPECIAL PRICE 

12/6 LIST 
30'- 

COMPONENTS - HI -FI - BOOKS - SERVICE 
24 -HOUR MAIL ORDER SERVICE with a0 goods guaranteed. 

* FREE POSTAGE on orders over 20/ -: add 1/- portage It under. * LOWEST PRICES PROM BULK PURCHASING AND MANU- 
FACTURING 

B. & 0. 609 4 -WAVE BAND 
EXPORT TRANSISTOR 
SET DE -LUXE 
INSTANTLY ADAPTABLE TO A TRUE 
CAR RADIO. SUPER QUALITY 7 x 4in 
LOUDSPEAKER 
Reduced from 

152 gus. 321 gns. to 
4 wavebands fL.M. and ^_ Shorn. Push 
button routroIs, tale -aerial for S.W.: 
tone control; 7 traneietors T 4 diode,, 
A. I .. built-in suppressors. Made by 

Roriel 
Taos ils R. a O. A truly de luxe , 

t. Speaker and atrial otnneittons. 
+Inn¢ .¡bloat, covered dove grey. 

BEST OF ALL 
B.H. "HI -FI 14" 
with integrated 
tone controls and 
mix facilities 

ALL SINCLAIR DESIGNS 
AND MARTIN AUDIOKITS 

IN STOCK 

THE TSL CONSTANT 

VELOCITY EQUALISER 
This 
markabh e 

new TED, 
de 
o purent 
enables 
qu alite 
almost as 

A real break -through in hi -fi value! This enperb amplifier 
designed by Dr. W.. J. May incorporates valuable features 
including two high gain inputs, each with its con volume 
control to permit Mixing! Multiple neg. teed -hark loops 
can be varied. Robust design using quality components 
means dependability at all times. Frequency response - 

-5.000 cis a -'LiB. Separate bass and treble cut and 
lift 'controls. Output -3 or 15 ohms. With punched 
chassis, valves and instructions. 
FANTASTIC VALUE AT THE PRICE ! 

pudeuu kit i711 /'a6 
BviUartd of 

parts as dearribed 2 9 tested 
29.19.8 

Orders by post to BEAR HUDSON LTD., Dept. PW.3, 63 Gold hawk Rd., London, W.12 

gond as ^hr 
nneet prat 
glottal mag- 

netic pick -ups to he obtained [mm 
crystal or ceramic types. With it, r. 

cheap record players become first -class 
instrume.nf s. With good equipment 
results are astonishing. Ideal for R.P.R. 
f'oliaro, Garrard and Acos. With plugs 
for mono or stereo. 3 years 10/. 
guarantee. Ready for use. J 
Thousands sold. POST FREE 

TRANSISTOR OPPORTUNITIES 
OC.71- special offer, 3/9; OC.45. 5/8; 
OC.44, 8/ -; OC.159. 8 / -. MAT 100 or 
120, 7/0; MAT 101 or 121, 8/8; ADT,140 
eV lib 500 mois cut -o0. 15/ -. 
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prevents the component becoming heated. 
Excessive heat can cause serious damage lo semi- 
conductor devices. Do not allow the iron to 
approach near the diode or transistor body. 

A pair of pliers can be used as a " heat shunt " 
in the manner shown in Fig. 5. 

Testing the First Circuit 
At this stage the circuit is a simple diode 

receiver as shown in Fig. 3(a) and it may be tested 
as follows. For this test an aerial and earth is 
required, although when entirely completed the 
receiver will be fully portable and no external 
aerial or earth will be needed. 

A wire is taken from a water tap (or other good 
direct earthing point) and connected to tag B. 
About 100ft of wire is temporarily erected in the 
garden (or slung backwards and 
forwards across the loft) and one 
end is connected to A. A pair of 
headphones are connected to the 
labelled tags (Fig. 3). The ferrite 
rod is placed so that it is almost 
entirely out of the coil. The tuner 
capacitor VC1 is fitted with a 

knob and is adjusted so that the 
vanes are fully open. 

Pliers used as heat shunt 

Faxolin 
board Diode 

component or to one or more of the vanes having 
become bent. 

Another cause of intermittent contact between 
the two sections of the capacitor could be the 
presence of dirt and dust containing metallic 
particles. Second -hand components in particular 
should be carefully examined and cleaned if 
necessary with a feather or pipe cleaner. 

When the test is applied to the inductance -see 
Fig. 6(b) -the lamp will light, although maybe not 
at full brilliance. No light from the lamp 
indicates an open- circuit " coil and the break in 
the wire must be located and repaired if possible. 

The tests described are simple yet effective. 
Furthermore, the principles involved are basic to 
those more elaborate methods of testing that you 
are likely to encounter as your experience 
increases. 

Lamp does not ' Lamp Jights dimly 
l ig ht 

412 volt 
battery 

Vanes moved -in and out 

(a) 

Soldering iron 

Fig. 5: Using a pair of pliers as a heat shunt during 
soldering. 

If all is well the Light Programme (Droitwich, 
long wave) will be heard on 1,500m. It may be 
tuned by moving the capacitor VC1 vanes and /or 
the ferrite rod in the coil LI. If this station is not 
received the circuit has not been correctly wired 
or a joint has been incorrectly made or a 

component is faulty. 

Component Testing 

Simple continuity and installation checks can be 
performed with the aid of a small battery and a 

flashlamp bulb. Fig. 6 illustrates the use of such 
equipment to check a variable capacitor and an 
inductance. 

If the capacitor is in good order no light will 
appear in the lamp. The spindle should be turned 
to and fro during the test. If the lamp does light 
this indicates that the moving vanes (rotor) and 
the fixed vanes (stator) of the capacitor are 
touching. 

This fault will he due either to mechanical 
misalignment of the two portions of the 

LI r 
Ferrite rod eerier 

(b) 

Fig. 6a: Testing the variable capacitor, VCI; 
b: testing the coils. 

A Further Test of the Fist Circuit 
When testing you will note that the ferrite rod 

had to be almost. out of the coil and VC1 almost 
open. This means really that the coil LI has been 
made too long; this is deliberate because' later on 
no external aerial is to be used. 

If reception in the first test was reasonable (and 
at Bognor Regis in Sussex and in London it was 
exceptionally good) remove the aerial from A and 
connect it temporarily to the spare end of Cl 
(Fig. 3). 

Place the coil somewhere near the centre of the 
ferrite rod and tune with VCi. Now the tuning 
will be sharper (selectivity better) and the vanes 
will be almost but not quite in. If they have to 
be put right in then either you have made LI too 
small or VC1 is of a lower value than 500pF 
(sometimes expressed as 0.0005í(F). 
Purpose of the Parts in this Circuit 

1.1 and VCI form a "tuned circuit" which 
resonates (like piano strings do) at certain 
frequencies according to the setting of VCI. The 
aerial receives most frequencies, the one tuned by 
VCI will. set up oscillations in LI and these are 
rectifited. i.e. converted into pulsating d.c. by the 
diode DI. This d.c. "audio" signal is fed to the 
phones and causes magnetism in them to fluctuate 
so the diaphragms are moved and produce sound 
waves. 

No r.f. (radio frequency) bypass capacitor is 
required as the windings on the phones will bypass 
sufficient r.f. to earth due to their self -capacity. 

The ferrite rod increases the inductance of the 
coil. which would otherwise have to contain many 
more or larger turns of wire. 

TO BE CONTINUED 
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A- SHORT time ago I commented on the 
apparent lack of initiative of those beginners 
who never venture beyond assembling radios 

bought in kit form, and I suggested that they were 
missing an awful lot by not shopping around for 
the individual parts. 

. Mr. Ken Greenberg, of Chicago. U.S.A., agrees 
in principle with me and in an interesting letter 
recalls his own first attempts at radio construction 
in the mid -thirties. He does, however, suggest 
(regretfully) that a youngster ` ... would be 
foolish to try and build something today by going 
out and buying the various parts needed from indi- 
vidual párts houses. In this country, anyhow, gone 
are the helpful clerks and shop owners of years 
ago. In fact most store owners are noticeably 
disturbed when a kid comes in for ` just a few 
resistors''." 

Thus it seems so far as the U.S.A. is concerned 
the -good old days of radio construction are some- 
thing to be mourned, just another victim of the 
increasing tempo of present day life. However, I 
think it would be generally agreed that such a state 
of affairs has not yet developed in this country. 
Traditionally we have been more inclined (or 
perhaps compelled) to build our own equipment; 
on the other hand it is true that commercial 
equipment partly assembled, or in kit form is 
becoming more commonplace, and some will say 
that already "the writing is on the wall ". 

Components for All 
Surely, as long as there is a real demand for 

components, component shops will continue to 
cater for the individual, even if he only wants a 
47k. The abundance of ex- Government and ex- 
Manufacturers' surplus equipment and components 
would seem to be an assurance against the dis- 
appearance of the component shops through non - 
availability of cheap parts. 

As regards to the attitude of the nian behind the 
Counter, it would be idle to pretend than in all 

VVavelength 
By THERMION 

cases he is eager and willing to solve beginners' 
problems, but -and this is part of my argument in 
favour of " shopping around " -it does not take 
long to learn to discriminate between the obliging 
and knowledgeable shopkeeper or assistant, and 
the merely mercenary merchant who can't be 
bothered. 

The Kit Danger 
One does not become a radio constructor merely 

by wiring up a transistor radio kit, any more than 
one becomes a carpenter by glueing together a 
factory prepared set of legs and a piece of ply- 
wood to make a coffee table. Here I must make it 
clear that this does not refer to the " build and 
learn" type of kit, which is intended for educa- 
tional purposes and is accompanied with a printed 
text giving full instructions and explanations. Such 
kits are generally very useful teaching aids. 

As I see it, a serious objection to the prolifera- 
tion of kits is that scores of people not having any 
interest in radio theory or design are induced to 
purchase a transistor radio kit simply because they 
hope to save a few pounds as compared with the 
cost of a commercially made receiver. One hears 
of the lack of interest, or even hostility of shop- 
keepers when such a purchaser returns to explain 
his trouble. I refuse to believe that radio shops 
nowadays are staffed only by sales automatons. 
What I think is likely is that the patience and good 
humour of many radio salesmen has been dissipa- 
ted over recent years by the vast numbers of 
uninformed, inexperienced customers they have had 
to deal with. Such people devoid of any knowledge 
of electricity or radio take on the construction of, 
say, a multistage transistor radio of Lilliputian 
proportions, the set refuses to work first time 
(nothing particularly unusual here, as every 
experienced constructor knows) but the clueless 
ones do not know where to look and what simple 
tests to apply. Thoroughly disheartened, all they 
can do is return to the shop and burden the sales- 
man with their tale of woe. 

Prudent Selling 

Coming now to the crux of the matter. has not 
this state of affairs been brought about largely by 
the retailers who " push " these kits. Perhaps a 
little advice to the intending purchaser if he seems 
to be considering something rather too ambitious 
for his apparent talents would pay in the end. The 
immediate cash reward for the sale of a simpler 
and cheaper kit might not be too appealing -but 
the greater chance of a happy and satisfied 
customer with no subsequent complaints or 
bewildering faults to sort one must surely count 
for something on the credit side. 
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A 
basic stabilised 
POWER PACK 

AN extremely useful piece of equipment for the 
amateur workshop is a stabilised power pack. 
Where any serious experimental work is 

carried out such a unit is almost a necessity. 
Stabilised power units are also much used for 
supplying oscillators. transmitter v.f.o. and buffer 
stages and any other apparatus where frequency 
stability is at all dependent upon a constant h.t. 
voltage. 

Inexpensive and Reliable 

The unit to be described has the advantage of 
being both inexpensive and reliable. It may he 
built up as an entirely new unit or an existing 
power pack may be modified. 

Oft 
tch 

3 -ein 
mans put 

n0V 

Ó 7 

O 

O¿O 

350V 

V1 
EZ81 

3v 
3A 

v1 
B9A 
base 

L.1 F1 anal 150mA 

Imo C1 C2" 
8yF 16yF 

R5 
100k II ., 

By P. Cairns 

This unit will provide a 

steady d.c. supply from 
either 150 to 260V or 190 

to 310V. 

Performance Details 
l he purpose of any stabilised power unit is to 

provide a steady d.c. output which remains con- 
stant despite any reasonable variation in input 
voltage or load. This h.t. voltage should 
also be capable of variation over a specific 
range and have a low ripple content. In 
the power unit described the specification 
is extremely good. The h.t. voltage is variable 
over the range 150V to 260V or 190V to 310V 
depending upon the value of 129, with an h.t. 
stability factor of ±0.5 %a for variations in load 
current between 0- 100mA, and a stability factor of 
less than I "i, for variations in supply voltage of 
± 10 Ripple value is less than 25mV at 250V 

A-4-0 
Heaters 

w1 I 1 

TC I I 

807 2 4 o-- 
52 -// 

R110013. 
V3 

807 
4 

R3 10kR 

2t 13 

J, 

R2 100t1 
JVVVti1A. 

R4 lokn 
V4 

EF91 

R6l 
100k t1 

I// 3 V2,V3 

102 
40 UX5 
so /ba5e 

C3 
0.11F 

R7 
330 
kt1 33kn 

or 
27kí1 

C4 
0.1yF 

VR1 
50kR 

3 

A A 

V5 
8542 

Fig. I; The circuit diagram of the power pack. 

V4 V5 
57G 
base 

R9 
33kfl 

a 

E 

O 
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with a 50mA current drain, i.e. 
ripple factor is better than 0.01%. I 

If a smaller current output is 
required, that is, if lighter loads 
are anticipated. a smaller VA trans- 
former can be used and one of the 
series stabliser valves omitted. 
Thus, using a transformer having 
a 60mA secondary and with V2 
omitted the rest of the circuit and 

Fig. 2: An above -chassis view of the 
unit. 

specification remains the same 
except that a load current of only 
50mA is available. 

As can be seen from the circuit 
diagram in Fig. 1, the front end 
of the unit is comprised of a 
standard mains transformer and 
full wave rectifier VI. The posi- 
tive output is taken from the 
cathode of VI, via the smoothing 
circuit and fuse, to the stabilising 
circuit. Switches are included in 
both mains and h.t. circuits. A 
conventional type LC smoothing 
circuit is used, LI, Cl and C2, 
further smoothing being carried 

Fig. 3: The under -chassis layout of 
components. 

out by the stabilising circuit which 
"sees" the h.t. ripple simply as 
variations in the mean h.t. voltage 
level and immediately compen- 
sates for these variations. The 
result is an extremely smooth h.t. 
supply with a ripple value well 
below that of the average power 
unit and LC filter. 

The Stabilising Circuit 
The stabilising circuit is composed of two series 

stabiliser valves, V2 and V3, in parallel, the 
amplifier V4 and the neon reference tube V5. 

The amplifier V4 is connected as a high -gain 
pentode, its cathode being maintained at a constant 
voltage (about 85V) by means of the reference 
neon V5. The grid of V4 is connected to the lower 
junction in a chain of resistors 
R8. VR1 and R9, the grid voltage 
being variable over a limited range 
by means of VR1. The output 
from V4 anode is taken to the 
grids of the series stabiliser valves. 
A closed feedback loop is there- 
fore formed, from h.t. line to V4 
grid, from V4 anode to V2, V3 

PRACTICAL WIRELESS 
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L1 
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r' holes -- r..-- ..... 
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grids, then back to the h.t. line, the common 
reference point being the cathode voltage of V4 
which remains constant despite any changes in h.t. 
voltage or current. 

The action of the stabiliser circuit is self compen- 
sating and quite simple to follow. 

Fig. 4: The front panel of the unit. 
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Assume a sudden increase in load, the voltage 
across the resistor chain R8, VR1 and R9 will 
drop, V4 grid voltage will therefore drop and go 
more negative with respect to the cathode which is 
fixed. This tends to cut V4 off, reduces anode current 
and therefore reduces the voltage drop across the 
anode load resistor R7. The anode will now go posi- 
tive (towards h.t.) and as this is d.c. coupled via the 
grid stoppers R3 and R4 to the grids of V2 and V3, 
these grids will go positive. The current through 
these valves will therefore increase and compen- 
sate for the extra load being delivered. 

The action described is. of course, instantaneous. 
For a sudden decrease in the load current the 
action is reversed. Variations in input or mains 
voltage result in a similar reaction. The cathode of 
V4 is decoupled by C3 and the grid by C4, this 
further reducing ripple by increasing the time 
constant of the grid circuit and also obviating any 
tendency for V4 to oscillate. The small stopper 
resistors in the screens of the stabiliser valves are 
to prevent parasitic oscillation. 

Increasing the Current Supply 

The value of load current which can be taken is 
limited only by the maximum anode current and 
dissipation ratings of the series stabiliser valves. 
assuming, of course, that an adequate transformer 
is used. If therefore a larger current supply is 
required, an extra stabilising valve (or valves) is 

simply connected in parallel with those already in 
use without any other circuit alterations being 
necessary, the VA of the transformer being 
increased to suit. 

The writer has used up to ten valves in parallel 
when a stabilised supply of 500mA was required. 

Though there are many types of valve which can 
he used as series stabilisers. including special types 
designed for this specific purpose (KT55, 12E1, 
etc.), most large output valves with a high maxi- 
mum. The stopper resistors R1 and R2 should be 
relatively low ra value are suitable. the valves 
being triode connected as in the circuit shown. 
Here 807 valves were used as they are a common 
type used by many amateur constructors and can 
he bought on the surplus market for a few shillings. 

Practical Layout 

The authors unit was originally designed to he 
added to an already existing power pack. Should a 
suitable type of power pack be already available 
the stabilising circuit can either be built on the 
existing chassis or if insufficient space is available, 
built on a separate sub- chassis. 

A suitable layout for a complete unit is shown in 
Figs. 2 and 3. all relevant dimensions and layout 
being shown. The layout is not at all critical. tag - 
strips being used at convenient points for mounting 
components. The amplifier V4 and its associate 
circuitry should be kept reasonably clear of mains 
and transformer leads to keep pick -up to a mini- 
mum. The stopper resistors RI and R2 should be 
connected directly on to the appropriate valve base 
pins. 

Though the prototype unit had the controls 
mounted on the chassis front plate. a separate 
front panel can he made if required, this will 
facilitate rack mounting. 

WIRELESS 1039 

The Mains Transformer 

Two heater windings, both 6.3V, are required. . 

One is for the rectifier and series stabiliser valves, 
the other is the main centre- tapped supply for 
external use, V4 also using this supply. 

The separate unearthed heater winding is 
necessary for the rectifier and series valves as the 
cathodes of these valves are all up at h.t. potential, 
and if a common earthed supply were used for all 
the valves, heater cathode insulation breakdown 
could occur in the rectifier and series valves. 

The output supplies may be brought out to a 
four -way terminal block or to a multi -pin output 
plug or socket. Two ranges of voltage output are 
available, these being dependent upon the value of 
R8 which simply determines the maximum bias 

COMPONENTS LIST 
Resistors: 

RI 10012 R6 100k12 
R2 10052 R7 330k11 
R3 I0ki2 R8 33kfl for 150 -260V range 
R4 IOW 27kL2 for 190 -310V range 
RS 100k I/ R9 33kt2 

All 10 %, -}W carbon 
VRI 50kí2 wire -wound potentiometer 

Capacitors: 
CI BisF electrolytic 500V 
C2 1 6µF electrolytic 500V 
C3 0.IµF paper 350V 
C4 0.1µF paper 350V 

Valves: 
VI EZ8I 
V2, V3 807 
V4 EF9I, Z77 or 6AM6 
V5 85A2 

Switches: 
SI D.P.S.T. toggle 
S` S.P.S.T. toggle 

Miscellaneous: 
LI Smoothing choke 10H IOOmA 
TI Mains transformer. Secondaries:,, 350-0 - 

350V 120mA; 6.3V 3A; 6.3V 3A centre 
tapped 

FSI Cartridge fuse I50mA 
Valveholders: one B9A, two UXS; two B7G with 
screening cans. Four -way terminal block. 
Pointer knob. Tagstrips and grommets. 

level obtainable on the grid of V4 by means of 
VR1. Suitable values for R8 are shown in the 
components list. 

When the unit is complete and the wiring 
checked. the variable voltage control VR1 can be 
calibrated. 

With the unit switched on and an external load 
connected, connect a d.c. voltmeter across the 
positive and negative output points. Turn VR1 to 
its earthy end (maximum output voltage) and mark 
the value with marking ink on a suitable scale. If 
a pointer knob is used, the calibration points can 
be marked on to the chassis itself. The control is 

then turned in the opposite direction and the 
voltage calibration points marked at appropriate 
intervals. say every ten volts, until the minimum 
value is reached. 

The unit is now ready for use and should prove 
extremely useful and reliable over a long period 
while requiring but the minimum of attention. a 
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AN 
ALL BAND 

AERIAL 
TUNER 

by F. G. Rayer 

THE simplest form of transmitting aerial 
capable of being used on all bands from 160 
to 10 metres is the end -fed wire, and some 

type of aerial tuner is practically essential for 
operating this kind of aerial. The tuning unit des- 
cribed here is suitable for transmitters of up to 
150W input on 80 -10m, and 10W on 160m. 

To facilitate testing without using the aerial, 
lamp loads are provided, and prove very useful 
for those checks which can be made with an 
artificial aerial. 

The tuner circuit is shown 
in Fig. 1, and all types of 
working are selected with 
switches. Switch sections SIA 
and SIB are on a single 
spindle (2 -pole 6 -way) and 
have the following positions: 

(1) Transmitter (or receiver) 
directly to aerial. 

(2) Link coupling to 10 and 
15m coil. 

(3) Link coupling to 20 to 
80m coil. 

(4) Link coupling to series 
To 06 

tuned 160m coil. transmitter 
(5) Transmitter to 75W lamp. 
(6) Transmitter to 15W lamp. 
The 15W (LPI) lamp is 

intended for low power trans- 
mitters, and the top band 
transmitter, where the power 
limit is 10W. The 75W lamp 
(LP2) may be replaced by a 
40W, 60W or 100W lamp, if 
preferred, in accordance with 
the r.f. power expected from 
the 80-10m transmitter. The 
lamp loads are suitable for 
many tests, such as modulation. 
tuning up exciter and driver. 
etc. Lamps are not satis- 
factory when a transmitter is 

Aerial 
M1 
2A 

S3 

Aerial 
current 
meters 

M2 
35OmA 

being keyed, but can, of course, take the output 
of a c.w. transmitter being tested without keying. 
Use of the lamps avoids unnecessary interference 
to other stations. 

Switch wafers S2C and S2D are a 2 -pole 5 -way 
unit, with the following positions: 

(1) Parallel tuning of 10 -15m_ coil. 
(2) 20m parallel tuned. - 

(3) 40m parallel tuned. 
(4) 80m parallel tuned. 
(5) 160m series tuned. 

T1 
20 -80m) 

5 

O 

o 
52A 

3 
ste 

05 

T2 
10-15m) 

0 
2 

s1A 

LP1 
15W 

LP2 
75W 

T3 

0 

vc1 

VC2 

fig. I: The circuit of the aerial tuner. 
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ile406-eaoloe4BARGA/NS 

3 

SHOP HOURS 

4 a.m. -6 p.m. 

Early Closing 

WEDNESDAY 

FREE GIFT OFFER 
Electric Soldering Iron 

with the 
Pocket Multi Meter 

See item .No. 11 for 
further details 

RADIO & T. V. 

COMPONENTS 
ACTON] 

LIMITED 

1. A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR 
OPERATION. Size 21 x 25in. approx. By famous mentait r. r. .t. M 

I.F. 47(1 Kc /s. F.M.-I.F. 10.7 Mcls. A.M. coverage from I6 ̂ _51 Er 
F.M. coverage 108 Mc/e -88 Mc /s. Circuit diagram 216. FREE n oh 

Tuner. 251 -, 1st, 2nd, 3rd A.M. IF's. 12/6 eat. 1st, 2nd, 3rd and 4th 
P.M. IF's, 12/6 set. V.H.F. Oec. choke, 11 -. A.M. I.F. trap. 1 /6. A.F. 
114 and A.F. 115, 61- each. AU the above are the RF end of an AM /FM 
receiver or radio, etc. The above six items purchased together, 12.10.0. 

2.TRANSISTORISED POCKET RADIO with piloted circuit. mini - 
earpiece, high gain ferros slab aerial. No aerial or earth required. 
To build yourself for completely personal listening. 41 x 31 x ll in. 
Luxembourg in favourable areas. Only 21/, P. I P. 2/6. All parta 
available separately. 

3. A.C.ID.C. POCKET MULTI -METER HIT. 2ie. moving roll meter 
scale, calibrated in A.C./D.C. volte, ohms and milllempe. Voltage 
range A.C. /D.C. 0-50. 0.100, 0 -250, 0.500. Milliempe 0 -10, 0 -100. 
Ohms ranges 0. 10.000. 0. 100,000, 19/8. P. A P. 2/ -. Wiring diagram 
1;- free with parte. 

I. SIGNAL GENERATORS: Cash 87.5.0. P. k P. ñ'e. Coverage 100 Kr'e fn 
Inn WA on fundamentals and 100 ale,e to '100 Mets en harmonics. 

' 

e In x 04 x 51in. Three miniat rail', e ral and Metal Rectifier. 
.4R1,. mains 200/250v. Internal modulation of 400 to a depth of 
30 per rent. Modulated or nmodnlated R.F. mite:µ continuously 
variable 100 millivolts. I.W. and mod. switch, variable A.P. output. 
Magic eye as output Indicator. Accuracy 2 per cent. 

5. SIGNAL GENERATORS. Cash 86.6.0. P. A r, oie. roverage. 
12n Kris to 84 Mc /e. Case 10 r fig x thin. Size of awls ah x lite. 
2 valves and rectifier. A.C. mains 230.250v. Internal modulation 
of 400 c.o.s. to a depth of 30 per rent, modulated or enmodulated 
R.F. output continuously variable 100 millivolts. C.W. and mod. 
switch variable A.F. output and moving coil output meter. Accuracy 
,.2 per cent. 

6. STAAR 46 9 v. BATTERY RECORD PLAYER complete with pick.ep 
and deck. A completely portable player. Heed protected by pleat in 

dome with e brush which cleans the stylus ae nt rises into playing 
position. 45 r.p.m. Auto on -off switch governed motor, attractive 
two-tone grey finish, 82.9.8. r. k P. 2 /. 

7.50 MICRO -AMP METER movement by world famous manufacturer. 
Size 3 x Yhin., 25l- plue 1/. P. A P. 

0. ALTITUDE METER. 270 degree scale. Sin. diameter. Would mate 
ideal car rev.- counter. 81 plue 2/ postage and packing. 

9. CHANNEL TUNER IA. 18.19 Me /a. Continuously tunable from 
174.216 Mc /e. Valves required -PCF80 and PCC84 (in series). Cover 
BBC and ITA ranges. Also Pollee, Pyre and Taxiaa, etc. Brand new 
by famòun maker, 10 / -. P. A P. 3/ -. 

10. B.S.R. MONARCH UA14 WITH FUL -PI HEAD. 4- speed, plays 10 
recorde, 12ín., 101n. or 71n. at 16, 33, 45 or 70 r.p.m. Intermixes 
7in., 1010. and 12ín. recorda of the same speed. Has manual play 
position: colour brown. Dimensions: 124 x 101in. Spare required 
above baseboard 41ín., below baseboard 26ín. Fitted with Full-Fi 
turnover crystal bead, 85.19.8. P. & P. 6 /6. 

11. POCKET MULTI -METER. Size 31 e 24 x 11(s. Meter size 21 x 11in. 
Sensitivity 1.000 G.Y.V. on both A.C. and D.C. A.C. and D.C. volts. 
0.15, 0 -150. 0. 1,000. D.C. current 0.150 mA. Resistance 0- 100K O. 
Complete with teat prods, battery and full instructions, 56/ -. P. A P. 2/0. 
FREE GIFT for limited period only. 30 watt Electric Soldering Iron 
value 15 /- to every purchaser of the pocket multi - meter. 

12. 8 -watt POSH -PULL 4 VALVE AMPLIFIER plue METAL RECTIFIER. 
A.C. mains 200.250 r. Sian 101 o 01 x ^_bin. 4 valves. For use 
with all makis and types of pick -up and mike. Negative feed hark. 
Two input, mike and gram, and controls for same. Separate controls 
for Base and Treble lift. Response Oct from 40 cycles to 15 kris. 
2 dB down to 20 ke /s. Output 8 watts at 5 per cent total distortion. 
Noise 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 
instrumente such as guitare. etc. Suitable for small halls, 88,19.8. 
P. k P. 7/6. Crystal mike to suit, 16/ -. P. k P. 2/ -. B s 5ta. P.M. 
Speaker to suit, 12/8. P. & P. 21- 

21b HIGH STREET 
ACTON, LONDON, W.3. 

ALL ENQUIRIES S.A.E. 

GOODS NOT DESPATCHED OUTSIDE U.K. 
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NEW COMPONENTS SHOP & MAIL 

TRANSISTOR RADIO 

ONN1LY 3916 PgPaye 

Highest Quality READY TO 
PLAT pocket transistor radios. 
Powerful moving coil speaker - 
3 ' semi- conductors -2 latest 
powerful transistors plus semi- conductor 
ensures clear reception over M.W. Tele- 
scopic aerial. Only 39/6. Carrying Case, 
Earpiece and Battery 7/6 extra, plus 3/ P. & P. C.O.D. 2/6 extra. Money 
Rack Guarantee. 

TAPE RECORDERS 
4 Transistor battery port- 
able -twin track' tape re-' 
corders. with loudspeaker. 
Many, extras, including 
microphone, twin track, 
tape. leakproof batteries. 
personal earphone. carrying strap, etc. 
Size Only 6 x'41 x 24ín. Fast rewind, re- 
cord, playback. Simple to operate, 
FULLY TESTED. ONLY 25.17.6. NO 
MORE TO PAY. plus 1/6 P.P. (2/6 c.o.d. 

ULTRA- MODERN 
RECORD PLAYERS + 

at greatly reduced. prices. 
ALL FAMOUS MAKES 

BaR' ÚA34 '4-speed antochngr. gb.10.6 
COLLARO C60 4- speed auto. 25.15.0 
BEM TÚ12 Single player 23.12.6 
Beautiful Regine covered 2-tone cabinets 
(fits autochange units). 59/6. P. & P. 3/6. 

FULLY TRANSISTORISED 

2 WAY 
INTERCOM 

BABY ALARM 
Reduced S716 no more 
to only to pay 

An exciting clear toned 2 -way intercom 
which is ideally suited for Office and Home. 
Many uses as Baby Alarm, Invalid 2 -way 
Phone, Temporary Phone for Garage, 
Factories, etc. Loud calling signal can 
be used as alarm. ONLY 57/6 plus 2/6 
P. & P. Full Money Refund Guarantee. 

METER PRICES SLASHED 
Multi range meters with easy 
read scales. Instructions, leads 
and batteries included. 
Model EP1OK 10.000 o /v. 79/6 

20,000 o /v, 97/6 
P. & P. 2/6. (C.O.D. 2/6 extra) 
THE SUPERB HAWK TR -301 

Long & medium wavebands 
fully transistorised. Out- 
standing little performer- 

1 £ggsas pulls in all stations. Com- 
plete with carrying case. ear piece, oat - 
teries etc. Fully Guaranteed -size 

i x 3 x it in. Ivory & Bronze finish. 
NOW ONLY 26.9.6. P. & P. 2/6 (C.O.D. 
2/6 extra). 

WORLD HIDE MINI -VALVE 
SHORT WAVE RADIO Only 50'- 

Plug in coils -super sensitive circuit - 
bandspread tuning. Complete set of parts 
with fully illustrated instructions only 
50 / -. P. & P. 2/6 extra (C.O.D. 2/6 extra). 
All parts available separately. 

March, 1964 

ORDER HOUSE 

READY TO PLAY 
SIX TRANSISTOR RADIOS 

Portable six transistor radios 
in presentation boxes. Pow- 
erful loudspeaker reception 
brings in HOME, LIGHT, 
LUXEMBOURG & CON- 
TINENTAL STATIONS. 
Beautifully designed. Finger tip controls. 
Quality carrying case, personal earpiece. 
battery, etc. FULLY TESTED. 
75/- NO MORE TO PAY plus 2/6 p. & D. 
(C.O.D. 2/6 extra). 

NEW - MODERN 
High Performance Tele- 
phone Amplifier. The 
strong clear tone makes 
telephone conversations a 
pleasure and leaves both 
hands free for writing etc. 
MODEL 424 65/- plus 2/6 
P. & P. (C.O.D. 2/6 extra.) MODEL 425 
75/- plus 2/6 P. & P. (C.O.D. 2/6 extra), 

FABULOUS 
ELECTRICAL 
ORGAN 

A genuine musical instru- 
ment with a remarkable 
performance. Notes are produced in same 
way as lull sized organ with individually 
tuned reeds. Measures only 13 x 51 x 41ín. 
Complete with batteries and tutorial 
booklet for learners. Volume is ample for 
large rooms. NOW ONLY 69/6 plus 2/6 
P. & p. (C.O.D. 2/6 extra). 

w 

O Li JD7O O 
BY RETURN SERVICE 

(Dept. P.W.1) 
IS GARDNER STREET 
BRIGHTON 1, SUSSEX 

VALVES SAME DA SER VICE 
NEW! TESTED! GUARANTEED! 

lA7GT 8/- 

$_.SGT 818 Ì 
1 W- 

I 
SGT 

9 
1S5.' "3/9 
1T4 2/6 
3QQgq 818 
384 4/8 

6(V14G 46 
5Y3GT ' 5/- 
5Z4G 7/- 
8A8G . 5/6 
BAIA 2/- 
6AQ5 6/- 
6AT6 4/9 
6BA6 6/- 
68E6 5/3 
68G6G. 12/6 
68516 5/- 
88.16 5/6 

SP1ç 136G 2v9 
6E14 

BKT 
613$GT 
6li6G 
6LD20 

6U4GT 9/6 
3/9 

6V66GGT 6/8. 
6X4 
IGOT 5/6 

7C6 7/g9 

7S7 5/9 

1ÓC2 12/3 
10F9 10/- 
12AT6 4/3 
12AT7 3/9 
12AU7 4/9 
12AX7 4/9 
12K7GT 4/3 
12K8GT 8/9 
12(37GT 4/3 
12Z3 8/6 
191iG6G 13 /6 
20F2 11/- 
20P4 14/9 
20P5 ' 14/9 
25LBGT 5/9 
25U4GT 10/6 

1/6 30FL1 9/6 
4/. 301,15 8/6 
4/3 3OPL1 9/- 
7/9' 30PL13 9/8 
5/9 30PL14 12/3 
5/3 35A5 141- 

8/2,5 7/- 35L6GT 7/9 
6P28 ` 9/6 35Z4GT 4/11 
8417G 4/9 AZ31 6/6 
6QIGT, 7/9 B36 4/8 
6R7GT 9/6 CCH35 12/9 
88L7GT 5/6 CL33 9/6 
6S9 GT 3/9 CY1 . 12/6 

valve READERS RADIO Post 

ParcelarInsured 
24 COLBERG PLACE, STANFORD HILL Ag aasit tmelgt to 

LONDON N.16 STA. 4587 Any c.o.!). Parcel 4/3 
extra. 

DAC32 8/3 
DAF91 3/9 
DAF96 6/-. 
DCC90 8/9 
DF33 8/- 
DF91 2/8 
DF96 8/- 

TT8 
3/8Dl 
4/9 

DK4Ó 
8 

15/8 
DK91 4/9 
DK92 8/9 
DK96 618 
DL'33 7/3 
DL35 6/9 
DL92 4/9 
DL.94 5/6 
DL96 8/- 
EABC80 5/3 
EAF42 8/- 
EB91 2/- 
EBC33 5/- 
EBC41 7/3 
EBC81 8/9 
EBF80 5/6 
F.BF83 7/9 
EBF 89 6/9 
EBL21 8/3 
ECC40 7/8 
ECC81 3/9 
ECC82 4/9 
ECC83 71- 
ECC84 6/3 
ECC85 6/3 
ECF80 6/3 
ECF82 8/3 
ECH35 8/- 
ECH42 8/3 
EC1381 

ECL80 
ECL)2 
FCI,a6 
EFe 
EF41 
EF42 
EF80 
EF85 
EF88 
EF89 4/- 
EP'9f 3/3 
EF92 2/6 
EL33 7/6 
EL41 7/3 
EL42 7/9 
EL84 4/9 
EM34 7/11 
EM80 6/9 
EM81 7/9 
EM84 8/3 
EM87 8/9 
EY51 8/- 
EY84 7/- 
EY86 5/6 
E''/.40 5/8 
EZ41 7/6 
EZaO 418 
E881 4/6 
GZ32 8/8 
KT32 5/- 
KTTT8388 14/- 
KT63 3%8 
KTW61 4/9 
MU14 51- 

Ñ1840 5%8 
PC95 9/- 
PC97 7/8 
PCC84 8/- 

813 

9/- 
3/9 
6/6 

4/3 

6/3 

PCC85 6/9 
PCC89 81- 
PCF80 5/9 
PCF82 6/9 
PCF84 8/- 
PCF86 8/- 
PCF806 141- 
PCL82 7/3 
PCL83 9/- 
PCL84 6/6 
PCL85 8/6 
PEN4DD 

PENA4 18%8 
PEN36C 8/- 
PEN383 10/6 
PL36 8/9 
PL38 16/6 
PL81 7/8 
PL82 5/8 
PL83 5/6. 

PX 
PL84 

4 9/9 
PX25 7/9 
PY32 9/- 
PY33 10/- 
PY80 5/3 
PYa1 5/9 
PY82 4/g 
PY83 5/9 
PY88 7/9 
R17 15/- 
TDD4 7/9 
TH21C 10/6 
TH233 14/- 
TY86F 11/3 

U25 858 
U26 8/8 

Ú47 S!8 
Ú78 3%8 
U191 11/- 
U281 9/6 
U282 12/9 
13291 9/- 
0301 12/6 
0801 17/- 
UABC80 5/9 
UAF42 8/- 
UBC41 8/3 
UBC81 7/3 
UBF80 8t- 
UBF89 8/9 
UBL21 9/9 
UC92 6/6 
UCC84 8/9 
UCC85 6/9 
UCF80 8/6 
UCH42 7/6 
005681 6/6 
UCL82 8/- 
UCL83 9/- 
UF41 7/3 
UF42 4/9 
UF89 6/3 
UL41 7/- 
1.11,44 19/6 
UL46 8/8 
UL84 8/3 
UU7 7/8 
UY21 8/6 
UY41 4/9 
UY85 4/3 
W7321 13/8 

X63 5Ì8 

HOW TO BUILD 
TINY ELECTRONIC 

CIRCUITS 
This work is intended to bring 
"miniaturized" electronics home 
to the amateur, experimenter and 
service technician and to take the 
mystery out of "making it smaller ". 
In short it is a volume on the "how 
to do it" of electronic miniaturiza- 
tion without elaborate equipment. 

By M. Moses. 
30r, Postage If- 

TAPE RECORDING YEAR BOOK, 
1964. 7,6. Postage 9d. 

AMATEUR RADIO CALL ROOK, 
by R.S.G.B., 1964. 4f6. Postage 6d. 

FREQUENCY DIVIDER ORGANS 
FOR THE CONSTRUCTOR, by 
A. Douglas. 25t -. Postage I r -. 

MODERN TAPE RECORDING 
AND HI -FI, by K. Peters. 30r -. 
Postage I,-. 

ELECTRONIC ORGAN HAND- 
BOOK, by H. E. Anderson. 40t -. 
Postage IL. 

TRANSISTOR CIRCUITS FOR 
RADIO CONTROLLED 
Models, Bernard. 7r6. Postage 6d. 

RADIO VALVE DATA. 7th Ed. 
Compiled by "WW ". 6f -. Postage 
10d. 

COMPLETE CATALOGUE If- 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKIST 
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1sgma Em1 15w 
lamp 

holder 

Twin -gang 
tuning capacitor 

$2B,1 
T2 

10-15m 

To aerial 
To $1A 

common 

Mt 2A 
R.F meter 

M2 350mA 
RF meter 

S1A,B 

Fig. 2: Above- chassis layout of components. 

The 10 -15m coil (T2) is separate from the 
20 -80m coil in order that suitable link windings 
can be provided, as it is not easy to use a link 
giving suitable coupling from 10 -80m on a single 
coil. As the aerial was a half -wave on 80, parallel 
tuning is in order from 10 -80m. VC1 and VC2 are 
sections of a 2 -gang 150pF wide -spaced capacitor. 

As the aerial length is a quarter -wave on 160m, 
series tuning is necessary on this band. Position 
5 on switch S2 places VCl and VC2 in parallel. to 
obtain enough capacity, the capacitor being at the 
bottom end of the 160m coil (T3), in the usual 
way. 

Switch S3 is a single pole 2 -way unit, selecting 
2A (Ml) and 350mA (M2) r.f. meters, to show 
aerial current. The purpose of these meters is to 
give immediate visual indication that the trans- 
mitter is radiating its accustomed signal. With a 

given aerial, ,any increase in aerial current will 
correspond to an increase in the radiated signal, so 
the readings are useful when adjusting drive or 
other conditions. The use of either meter allows 
both low and 'high power transmitters to he 
connected to the tuner, and also covers those cir- 
cumstances when the aerial impedance is relatively 
low on some bands. 

The switch SI is used to select 10- 15m,220 -80m, 

Outputto 
52A,B transmitter 

and 160m links, as appropriate. Position 1 on this 
switch gives straight through working, which is 

useful when checking over the bands with the 
receiver, or listening on frequencies not covered 
by the coils. With some transmitters and aerials. 
the transmitter may be loaded directly by the 
aerial, but with many aerials this is impossible, 
and will in any case result in more harmonic 
radiation. 

Layout and Coils 
Fig. 2 shows the layout adopted, which provides 

quite short leads in the tuned circuits. The 
switches are large, heavy duty types, unwanted 
contacts being ignored. Each switch is supported 
by a bracket at the back, to increase rigidity. 

The 2-gang capacitor has a short extension 
spindle. A hardboard front panel is used, to avoid 
the need for extra insulation for the meters. A co- 
axial socket on the panel receives a plug, a few 
feet of 7511 coaxial cable being used between 
transmitter and tuner. 

The 10 --15m coil (T2) is wound on an 8- ribbed 
former. 1 in diameter across the ribs. Eight 
turns of 14s.w.g. wire are used. spaced to occupy 
I1 in. The link is two turns of well insulated wire. 
wound over the centre of the eight turns. The coil 
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is supported by a paxolin strip held by a bracket 
to the gang capacitor. 

The 20-80m coil (TI) is 2fin. in diameter. 
notched to take about 8 turns per inch (Eddystone 
2fin. x 5in. frequentite). The winding is 26 turns of 
20s.w.g. wire. Tappings C3 and D3 are six turns 
from each end. Tappings C2 and D2 are four turns 
from tappings C3 and D3. The link is three turns 
of well insulated wire. This coil is fixed vertically 
by means of a bracket screwed to the baseboard. 

The finished aerial tuner. 

For 160m (T3) the coil is lfin. in diameter, and 
has 48 turns, side by side, of 24s.w.g. wire. The 
link is overwound at the " earthed " end of the 
coil, and consists of eight turns. 

Other coils can be satisfactory, and the number 
of turns can be adjusted as required, to suit the 

WIRELESS March, 1964 

aerial, transmitter, or capacity of VC1 and VC2. 
Strips of paxolin 6in. long and 1fin. wide are 

cut to take ordinary pendant holders. Each strip is 
held vertically by a bracket, so that the bulbs are 
pressed against 1 fin. holes in the panel. 

Terminals are fitted for Earth and Aerial, the 
latter terminal being supported on an insulated 
strip. These leads pass out of the back of the 
tuner cabinet. The complete cabinet was 12in. 
wide, 71in. high, and 9in. deep, inside measure- 
ments, but dimensions can easily be changed to 
suit any fairly large case or box available. 

Notes on Working 

An aerial of about 138ft., this being a single 
uncut wire, forming both top and down -lead, will 
be satisfactory. All parts of the aerial should be as 
far from earthed objects as possible. This, and 
similar lengths, will take parallel tuning on all 
bands except 160m. Here, series tuning is used. 

If 160m is not required, the 160m coil can be 
omitted. If space is not available for 138fí then 
half this length will give parallel tuning on 
40 -10m, with series tuning on 80m. 

The tuner is in use for reception as well as trans- 
mission (except for switch position I) and this will 
increase receiver signal strength where the receiver 
has a 75f2 or similar input. If the tuner is to be 
omitted for reception, the receiver /transmitter 
aerial relay or switch is removed from the trans- 
mitter side of the tuner, to the aerial side. 

If an aerial giving some intermediate impedance 
is used, this may need tapping down the coils, for 
correct loading. If so, the switch S2 will need an 
extra wafer, to avoid moving clips by hand. II 

11F¿ dia hole 
for LP2 

n 

2q 
S1A,B 

M1 2A 
RE meter 

53 

M2 350mA 
RE meter 

Front panel material...... hardboard 
VC1,VC2 
Tuning 

1/2 dia hole 
for LP1 

Output to 
transmitter 

Fig. 3: Layout of controls and meters on the front panel. 
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Audio Testing 

wich the 
"PRACTICAL WIRELESS" 

"Sixteen" Multirange 

METER 
WITH the aid of a good meter, practically all 

the tests for "goodness" can be made on 
domestic equipment. True, there are a 

number of specialised measurements, and those 
involving frequency change, phase comparison. 
etc., where an oscilloscope is the obvious instru- 
ment to use. But, even audio equipment, with its 
need for stringent frequency response limitations 
and low hum and distortion figures, can be dealt 
with, using the high resistance a.c. -d.c. meter, 
such as the P.W. "Sixteen ", and sufficient patient 
application. 

The following notes are practical workshop 
methods of carrying out operating tests on audio 
equipment. from the humble record player to the 
hi -fi, stereo tape recorder. Some of the points are 
common to most domestic equipment, and will 
receive only brief mention. Reference should be 
made to the previous article (February PRACTICAL 
WIRELESS) and to the "Typical Tests" given on 
the back of the PRACTICAL WIRELESS " Sixteen " 
blue -print. 

The Record Player 
The simplest type of record player consists of a 

one -valve amplifier, with the valve heater fed from 
either a mains dropping resistor, a motor winding, 
or from a tapping on a transformer. H.T. may be 
provided by a small, contact- cooled metal rectifier, 
either half -wave connected through a surge limit- 
ing resistor from the mains. or full -wave (or 
bridge connected from a transformer winding. A 
typica circuit of the former type is shown in 
Fig. 1 with test points arrowed. 

First test is for a.c. to both motor and amplifier, 

D.0 R2 DC A 
Rectif ier 

AC A C. 

AC. 
mains 

Fig. I: Power supply circuit of o simple record -player, 
showing test points. 

1045 

IMPORTANT NOTE CONCERNING 
BATTERIES 

Attention is drawn to an error in the battery 
references on the blueprint of the P.W. "Sixteen" 
Multirange Meter (included in the January issue). 

The theoretical circuit (Fig. I) shows the 
batteries correctly: BI I5V battery (B121); B2 
I.5V cell (U10). 

The circuit references BI and B2 should be 
transposed in the Components List, also in Fig. 3. 

upper portion only relating to SIC tag 9 and 
tag 10. 

The last paragraph but two on page 813 should 
be amended in a similar manner. 

proving the double -pole switch. 
Next. the voltage at the tapping point of the 

motor windings should be checked, and, if a limit- 
ing resistor k included. as in Fig. 1, the voltage at 
the " hot " sicle of the valve heater. The difference 
between these last two readings enables us to com- 
pute the valve heater current also by using Ohm's 
Law -having first made a resistance check of the 
limiting resistor. of course. 

From this point, we go to the h.t. from the recti- 
fier. and thence to the h.t. applied to the system. 
Again, the difference between these two readings 
gives the voltage drop across R2. and enables us to 
calculate the h.t. current. Thu., by making two or 
three quick tests with the multimeter, disturbing 
nothing in the circuit, we have a pretty good idea 
of the " health " of the record player. From there 
fault- finding procedure is a matter of simple 
elimination, 

Audio Amplifiers 
First tests on audio amplifiers are again: h.t. 

and I.t. voltages. 
In general. rectifier circuits will be full -wave 

with the anodes fed from outer ends of a centre- 
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tapped secondary winding of the mains trans- 
former. Voltages used on many audio amplifiers 
are considerably higher than on the average radio 
or television receiver: a 500- 0-500V secondary is 
by no means unusual. Care must be exercised when 
taking these measurements, and the highest voltage 
range must be employed, with one side of the 
meter returned to chassis. or centre -tap. The basic 
circuit may be as shown in Fig. 6 of the blueprint 
published in the January 1964 issue of PRACTICAL 
WIRELESS. 

Quite wide variations may be found, however, 
and voltage readings can be misleading unless the 
exact circuit is known. 
For example, one 
method of hum reduc- 
tion is as shown in 
Fig. 2. 

Here, the centre -tap 
of the h.t. secondary 
of the mains transfor- 
mer is not returned 
directly to chassis, but 
is applied, via a 
variable resistor VR 
to the heaters of pre- 
amplifier valves, or 
valves in the early 
stages of the ampli- 
fier. The h.t. current 
Fig. 2: Full -wave rectifier 
input to audio amplifier, 
with hum- reducing hea- 

ter connection. 

then passes through the heaters and VR is 
adjusted to provide the correct energising current. 
The 'centre-tap is thus negative to chassis. This 
negative voltage may also be used as a convenient 
source of bias. The electrolytic capacitor C will 
invariably be found and acts as a bypass to the 
low frequencies and as a bias filter component. 

When measuring a.c. applied to the rectifier 
anodes of this type of circuit, one side of the 
meter should be taken to the centre -tap, rather 
than to the chassis. A further reading of the d.c. 
between chassis and centre -tap then gives an indi- 
cation of the h.t. current being drawn. 

Hum Cancelling Arrangements 
The circuit of Fig. 2 was used on a number of 

earlier amplifiers. Modern equipment often 
employs a different method of heater hum reduc- 
tion, by energising the heaters from a low- voltage 
secondary winding of the mains transformer, 
(a.c.), and applying a slightly positive potential, 
either from a " bleeder" across the h.t. or from 
the cathode of an output stage. The purpose of 
this device is to attract random electrons back to 
the heater, now at a slightly higher potential than 
the cathode. Allowance for this positive d.c. 
voltage must be made when taking a.c. heater 
voltage measurements on circuits of this nature. 

A more usual. hum -reducing circuit is the 
balanced heater line. A potentiometer, usually 
consisting of a wire -wound variable resistor with 
slider connected to chassis, is connected across the 
heater supply, acting as a " humdinger ". Fig. 3, 
which is an illustration of the power pack of a 
well -known amplifier, demonstrates this method. 

AC 

HTk 

Rectifier 
bridge 

March, 1964 

AC. 

Heaters 

HT- 

Humdinger 

Bias ( -ve) 
Fig. 3: Amplifier power supply circuit with bridge - 
connected full -wave rectification, balanced heater 

supply and separate bias source. 

Also notable in this circuit is the use of a bridge - 
connected metal rectifier for h.t. supply and the 
rectified negative bias supply from a further 
secondary tapping. 

Hum is a very real problem in audio amplifier 
design, as most constructors are well aware. One 
way of checking the filter circuits with the aid of 
a meter is to use an a.c. meter with an isolating 
capacitor, as in Fig. 4. The " hot " side is applied 
to points A, B. and C in turn, with no signal and 
under maximum signal conditions. A considerable 
reduction in readings should be noted from A 
toward C. 

D.C. Balance of Output Stages 
Perhaps the most stringent condition as regards 

use of the meter apply at the output end of any 
audio amplifier. Whilst it is important that earlier 
stages should be in order to eliminate spurious 
hum pick -up, noise and some distortion, it is in 
the output section of the amplifier that the greatest 
care is needed with trouble- shooting. Push -pull 
output stages of conventional design are especially 

HT. to output stage 
A 

'0000 c 0 B Y e MatonH.T. 
L N 

amplifier 

Rectifier 0 

Fig. 4: Rough check for hum level in smoothing 
circuits. 
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critical: it is essential that they are exactly 
balanced, with the current in each half- section of 
the output transformer primary equal and oppo- 
site. 

The bias of each valve is adjustable over a 
limited range by a balance control, so that from 
the d.c. aspect, this circuit may be considered as 
a balanced bridge. This is clearly seen in Fig. 5, 
where it will also be noted that each valve has a 
separate cathode resistor. 

Adjustment of the balance control should enable 
the d.c. currents through the two valves to be 
equalised. This can be checked by connecting the 
meter across the transformer primary, as shown, 
and adjusting for zero reading. It may be necessary 
to reverse the meter when making this adjustment, 
to ensure that the correct zero reading is obtained. 

Fig. 5: Push -pull output stage balance adjustment. 

If the meter indicates a low standing voltage. 
this may be caused by a low emission valve, and 
can be proved by transposing the two valves, when 
the standing voltage should reverse polarity. If it 
stays the same, suspect the cathode bias resistor or 
one of the coupling capacitors from the previous 
stage. A coupling capacitor with poor insulation 
resistance will tend to neutralise the negative bias 
and increase current through the particular valve 
it feeds. This condition seldom remains static, the 
usual result being a steady deterioration. increase 
in distortion and eventual over -running of the 
valve, which often shows signs of distress by 
glowing red. 

Loudspeaker Phasing 

Troubles at the output are usually the result of 
mis- matching of loudspeakers to the transformer, 
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especially where more than- one- loudspeaker is 

used. 
A lack of bass will often indicate that speakers 

have been connected out of phase. This can be 
checked by first disconnecting the speakers, then 
applying a d.c. voltage from a low impedance 
source (a torch battery is sufficient). Note whether 
the loudspeaker cone pulls in when the connection 
is made -do not maintain the connection -and 
mark the polarity. Connect each speaker so that 
in parallel the polarities match, and in series the 
positive of one speaker is connected to the negative 
of the other. The meter comes in handy when a 
convenient low d.c. has to be identified. 

Output power can be checked by first substi- 
tuting the loudspeaker with a wirewound resistor 
of equivalent resistance to the given a.c. 
impedance of the speaker, then measuring the a.c. 
voltage developed across this resistor with a con- 
stant level signal input. 

A series of readings taken in this way enables 
one to make a rough check on the overall response 
of the amplifier. The curve is produced by plotting 
audio output against frequency. Accurate readings 
are not so important here as the need for a con- 
stant amplitude input, which must be chosen to 
avoid overloading the amplifier at certain fre- 

Audio 
oscillator 

Fig. 6: Loudspeaker impedance check. 
only. 

quencies. A.C. power is calculated by dividing 
voltage obtained by resistance. 

It is sometimes necessary to determine the 
impedance curve of a loudspeaker. While this is 
generally done with the aid of an impedance 
bridge, it is nevertheless possible, with the aid of 
our multimeter, to make practical tests. 

If an audio oscillator is available, a hook -up 
such as illustrated in Fig. 6 enables us to take 
voltage and current readings at various frequencies, 
and plot a curve. A word or two of warning: the 
curve produced may look like an Alpine range; 
this is not at all unusual, as the loudspeaker res- 
ponse and the loading of the enclosure together 
make for a smooth output. 

Tape Recorders 
Tape recorders testing requires attention to 

many of the above points, plus the measurement of 
oscillator voltages and currents. During recording, 
an h.f. bias voltage of between 45 and 60kc /s is 
applied to the recording head, the signal being 
superimposed on this. Correct level of bias is- 
essential for good recordings. and it must he of 
sufficient amplitude to overcome inherent noise 
and free from distortion. 

-continued on page 108S 
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SIGNALTRACERPcc[r SIGNAL TRACER 'POCKET 
THIS signal tracer comprises basically a 

germanium diode detector circuit feeding into 
a two -stage transistor amplifier which ulti- 

mately feeds its output into a miniature high 
impedance earpiece.. The unit is suitable for 
tracing r.f., i.f. and a.f. signals but care should 
be taken when using it not to overload the diode. 

All components are mounted on a small paxolin 
chassis which itself is fitted inside the casing of a 
small penlight torch casing of the type which can 
be obtained from Woolworths for Is. 10d. 

This torch casing has a shaped plastic nose cone 
to shield the bulb and this allows the streamlining 
of the probe tip to be made really professional, so 
producing an entirely useful piece of apparatus 
which has a very commercial appearance. 

The power supply for the signal tracer is a leak- 
proof 1.5V "Ever Ready" type U7 dry cell which 
is fitted inside the torch casing, so making the unit 
entirely self contained except for the earpiece, 
which, of course, of necessity is outside the casing 
anyway. 

The tracer can be clipped into the service man's 
pocket just like a fountain pen and so is quite 
portable and takes up very little room. 

The resistors and capacitors are of the sub- 
miniature type which in these days of continued 
miniaturisation are quite easily come by. Cl, 
however, should be of the paper tubular type and 
should have a very high working voltage so it 
can protect the diode if the probe tip accidentally 
touches a very high voltage point when tracing in 
mains operated equipment. In the author's model 
Cl is 2.7kV d.c. working. The transistors used 
are also sub- miniature and are in fact smaller in 
size than the resistors or capacitors and are of 
American manufacture. However, Mullard are 
now producing a sub -miniature version of the 
" 0C44 " -this version being the " 0C44M "- 
and these can be used and it is quite likely that 
no alteration in the value of the resistors or 
capacitors will be necessary. Normal size surplus 
transistors, r.f. or a.f., may also be employed. 
but if so it is important that the length of their 
body (not leads) is not longer than about 8mm, 
otherwise they will impede the fitting of the 
chassis into the casing when this unit is completed. 

The circuit of the signal tracer is given in Fig. 1. 

THE MAIN CHASSIS 

The main chassis upon which most of the 
components of the signal tracer are mounted is 
made from a small rectangular piece of paxolin 

thick, l+in. long and min. wide. 
Such a small piece of paxolin will probably be 

found in the average constructor's "junk " box 
and because of this thinness may be trimmed to 
size with scissors. This chassis is shown in Fig. 2. 
As can be seen, two small pieces are cut out of 
the ends of the chassis. The piece out of the left - 
hand end is $in. wide and 2 /10in. deep and the 
piece cut out of the right -hand end is #in. wide but 
only ;sin. deep. 

Also, as can be seen, a number of holes are 
pricked into the chassis. The specific positions of 
these holes are indicated in Fig. 2. Their positions 
should first be accurately marked on the paxolin 
chassis with a needle or pin and then pierced, 
using a red -hot sewing needle. This process is 
very quickly done since the paxolin is so thin. 

The positive and negative supply lines (+ve and -ve rails) should now be attached to the chassis. 
These are made of tHin gauge bare copper wire 
and are fixed to the chassis via the holes bored at 
each end of, it in the manner shown in Fig. 3. The 
negative supply rail should be mounted above' the 
chassis and the positive rail mounted below the 
chassis. These rails are fixed by passing their ends 
through their respective holes at the end of the 

To probe 

j. 1000pF 
2.7kV D.C. 

R2 
220k 

C2 
8}F 

D1 
OA70 

To main casing Contact made between 
via contact spring screw cap and main casing 

Fig. I: The circuit of the tracer. 
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chassis as shown in Fig. 3. These ends are then 
doubled over and passed through the adjacent 
hole, then snipped off, bent over and soldered to 
keep the rails permanently fixed in place. 

Next the contact spring that carries the connec- 
tion from the positive battery terminal from the 
main torch casing to the positive rail should be 
mounted in place. This contact spring is made 
from a piece of brass strip such as the brass strip 
terminals found on the flat 4¢V torch batteries. 
This spring may be cut from such a thin piece of 
brass strip l *in. long and S,.in. wide and curved 
to the shape portrayed in Fig. 4. 

The bent -over part of the strip should fix over 
the end of the chassis in the }in. x sin. cutaway 
piece. This is shown in this drawing. The part 
where the contact spring is fixed to the chassis 
should then be lightly squeezed with a pair of 
pliers, so making a very firm attachment. 

The spring contact must be electrically 
connected to the positive rail and this is done by 
means of a little piece of brass strip of length 
hin. and width Ain. 

This piece of strip bridges the gap under the 
chassis between the fixed end of the spring contact 
and the positive rail and is soldered to these points 
as shown in Fig. 5. The soldering in place of this 
brass bridging strip enhances the rigidity of the 
fixing of the spring contact to the chassis. 

WIRING UP THE COMPONENTS 
The components of the signal tracer are now to 

be soldered correctly in place on the chassis. 
The position of the components is clearly shown 

in Fig. 6. Apart from Cl and C2 all components 
are mounted above the chassis. Cl is mounted 
in the }in. x 2 /10in. cutaway piece at the end of 
the chassis as shown. C2 is mounted under the 
chassis and should be of the sub- miniature electro- 
lytic type. One end of C2 should be soldered to 
the under -chassis junction of Cl. RI and the diode 
D1 (indicated " X " in Fig. 6) and its other end 
should be soldered to the under- chassis connection 
between the base of Trl and R2. 

The other outward end of CI is snipped off 
quite short and bent over the first two or three 

turns of a small spring (about fin. long and h /lOin. 
diameter), thus fixing the spring tightly to it. The 
mounting of this spring is shown in Fig. 6. This 
spring should be quite gentle in pressure and its 
function is to complete the connection of the 
signal input from the probe tip to Cl. 

.Small plastic sleeving should be slipped .over 
the transistor leads to prevent them shorting 
together. When soldering, heat sinks shoúld be 
used to conduct the heat of the iron away from 
the transistors: These heat sinks may be in the 
form of long pieces of copper wire, twisted round 
each lead, or may be effected by gripping the 
transistor leads with a pair of pliers or tweezers 
when soldering them. 

When the soldering is completed on the chassis 
a small piece of transparent adhesive tape should 
be stuck over the ettd of the contact spring where 
it is attached to the chassis. This is, to prevent 
the spring from shorting on to the earphone 
socket which is to be connected up later. Another 
piece of transparent adhesive tape should also be 
stuck over the diode, so preventing its ends from 
touching the inside of the torch casing. when the 
chassis is inserted into the casing. - 

THE EARPHONE SOCKET 
The miniature earphone. socket. must now oe 

soldered to the chassis. Two of the tags on'thir 
socket should be shorted together and lead " A ' 
attached to them. These two tags are depicted in 
Fig. 8 (is is important the right pair are strapped 
together), this diagram showing clearly how the 
earphone socket is connected up to the main 
chassis.. The other soldering tag on this socket 
must have lead B" connected to it. . Both leads 
" A" and " B" are about +in. long and lead," A " 
is connected to the negative rail above the chassis 
and lead " B" connected to the collector wire of 
Tr2 below the chassis. 

Part of the switch contact arm on the earpiece 
socket should be snipped off, the- portion to be 
cut off being ascertained by reference to Fig: 7. 

A small ebonite collar is slipped over the 
screwed link of the earphone socket together with 
a celluloid or. mica washer .(external ;diameter Fn. 
and internal diameter hin.). . The small ebonite 
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aw 

-0 

114 ¡L 
+44.-6 

Paxolín chassis 
1/32 ' thick 

6 
-- rr ye;-- 

Tp 
t 6, 

I I 10 Fig. 2 
°fo Í I.--- o -; 

COMPONENTS LIST 
Resistors: 

RI 100k0 R3 3.3kû 
R2 220kû R4 50kû 

Capacitors: 
CI I ,000pF paper 2,700kv 
C2 8µF electrolytic 
C3 2µF electrolytic 

Semiconductors: 
DI 0A70 
TR I. 2 0C44M 

Battery: 
BI I.5V cell U7 

Fig. S 

Brass bridging Bridging strip soldered to 
p F strip.. `` +ve line here. 

Mars supply Imes a 
th r: copper 

e (below pee'ì 

Solder 

® 

Supply line 

Fig. 3 

Fig. 6 

Solder 

Small spring connected 
to probe tip 

Brass contact 
spring. 

At leads are 
Soldered below chassis 

ve Ime 

Bridging strip soldered to 
contact spring here. 

Output to 
earpiece jack 

-ve line 

P 
R2 TM : 

11 

C3 Tr2 

Z__ 

R3 R4 

+ve One 
! 

This end of Cl bent over and C2 below Insulating tape fixed over 

Fig, 4 connected to spring panel end of contact spring 

Siaueeze spring here With pliers Paxolin chassis 

+ve rail 

Contact spring 
-ve rail 

/4 
BA thread left on this section 

/` i 32dia. 
1 

i,T-6 
da 

u wu,úD = 
3 32 16 

1-2 

Fig. 8: A sectional view of the completed instrument. 

Plastic 4 BA 
nosecap nut 

. 

Rounded -off 
4BA nut 

Fig. 7 

s- 

Ebonite Mica Retaining Spring and 
collar washer nut washer supplied 

\ / with pen case 
R1 D1 R2 Tr1 R3 C3 R4 

are Otvt Tr2 
A U7 1.5V cell 

Probe Polystyrene Plastic probe Paxolin Brass spring Jack contact connects Pocket 
tip collar retainer panel ( +ve line) to cell case (-ve line) clip 
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collar was taken from an old headphone jack plug 
(normal size, not miniature). If an old jack plug 
isn't handy such an insulating collar will probably 
be found in some old piece of radio or electrical 
apparatus such as switches, banana plugs or 
sockets. A suitable washer can be cut from an old 
photographic negative. 

The only modifications to the penlight torch 
casing are : (i) The spring (and the washer attached 
to it) which is found inside the casing when it is 
bought must be transferred into the screw cap 
(the spring' entering before the washer); (ii) a hole 
Ain. in diameter must be bored in the casing 
exactly +in. from the end of the casing that screws 
into the screw cap. It is important that the 
position of this hole is correct, otherwise the 
positive pole of the battery will not make contact 
with the rivet in the end of the screw cap when it 
is screwed into the casing or it may be found 
impossible to screw the cap on properly. 

The main chassis may now be placed inside the 
lower half of the torch casing shown. However, 
before this is done the wiring of components on 
the main chassis should be checked against the 
circuit diagram and any errors corrected. Also 
the inside, of the casing should be lightly scraped 
with a round file to ensure good contact between 
it and the contact spring attached to the main 
chassis. 

To fit the chassis inside the casing unscrew the 
retaining nut from the earpiece socket and . also 
take off the celluloid washer, but leave the ebonite 
collar on, and then push the chassis gently into 
the casing (CI entering first), making sure that the 
contact spring enters unimpeded. When the chassis 
is properly inside Cl should be slightly protruding 
out of the other end of, the casing (the end into 
which the torch bulb was to be screwed) and the 
screwed link of the earpiece socket should be 
located right beneath the hole drilled in the casing. 
With a pair of tweezers or long -nosed pliers grip 
this socket and, gently push the screwed link 
through the hole in the casing until the ebonite 
collar fits into that hole. Then place the celluloid 
washer over the screwed link (now protruding 
through the side of the casing and screw the 
retaining nut tightly on to it. The chassis is then 
firmly fixed inside the casing. The battery can 
now be placed inside the casing and the screw cap 
screwed on. The negative zinc casing of the 
battery should be resting on the switch contact 
arm of the earpiece socket. Fig. 7 shows the 
chassis, battery and socket correctly positioned 
inside the penlight torch. casing. 

THE PROBE TIP 

The probe tip is made from a I -tin. length of 
4B.A. brass screwed rod. It was fashioned by 
filing it whilst it was being turned in the chuck 
of a hand drill (the latter was clamped in a vice 
and so was used as a crude type of lathe). A 
power drill, of course, would shorten this job 
immensely but, even so, since the screwed rod is 
of brass and is fairly soft the job only takes about 
half an hour using a hand drill. 

The rod is fitted down to the dimensions shown 
in Fig. 7. 

As can be seen A in. of length of the rod are 
untouched and that for ;in. of length the rod is 
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turned down to Ain. diameter (Le. until the screw 
thread just disappears), and for the remaining 
rin. of length the rod is filed down to Ain. 
diameter. The thin end should be filed to a fine 
point. 

From an old battery plug or aerial plug retain 
the plastic portion. In the author's case this was 
an h.t. plug from a very old battery portable 
receiver. However, any such insulating piece that 
can be found in the junk box may be used but it 
must be of the correct shape, i.e. cylindrical, 
hollow inside and closed at one end. It must be 

in length and have an external diameter of 
-in. Any piece of the correct shape could be 
sawn and filed to these dimensions and the hole 
can be drilled in the centre of the closed end. 
This hole should be just big enough to pass the 
screwed end of the brass probe. 

The inside of this insulating piece should be 
reamed out with a round file until it just com- 
pletely fits over the capacitor Cl which is 
protruding from one end of the main chassis. 

Now.. round off the corners of a flat 4B.A. nut 
until it just snugly fits right inside the insulating 
piece. The thread of the brass, probe is then 
passed through the small hole in the closed end of 
this insulating piece and screwed into the rounded - 
off nut inside. A locking 4B.A. nut is screwed into 
the probe tip outside the insulating piece, so 
rigidly fixing this brass probe tip to it. 

From an old polystyrene ink cartridge (of the 
type used in many makes of ballpoint pen) cut off 
the portion lin. from the smaller diameter end. 
The " stepped " portion so cut off should then be 
slipped over the brass probe. (These ink cartridges 
are easily obtainable from any stationery store and 
cost only 4d.) 

The finished probe assembly is now attached to 
the torch casing as follows: Unscrew the plastic 
nose cone of the penlight casing, exposing the end 
of CI and the small spring attached to it. Slip 
the insulating piece of the probe assembly over 
Cl such that it slides inside the penlight casing. 
The plastic nose cone of the torch is then slipped 
over the probe tip and screwed on to the torch 
casing. Fig. 8 shows the probe assembly correctly 
fixed inside the penlight casing. 

The input signal to the tracer is applied across 
the probe tip and the torch casing (positive battery 
line) and so a lead must be made to connect the 
torch casing to the earth line of the piece of 
apparatus being investigated by the signal tracer. 
This lead should be of thin plastic- covered flex, 
about 18in. long, and should have a crocodile clip 
attached at either end. The crocodile clips used 
by the author were the miniature type, which 
seemed more fitting for such a miniature piece of 
apparatus. One end of this lead is connected to 
the casing by clipping it on to the pocket clip 
fixed to the screw cap of the torch and, of course, 
the other end of the lead should be attached to the 
earth line of the piece of equipment being tested. 

USING THE TRACER 
The signal tracer is now complete and it ma, 

be switched on by screwing the screw cap of th 
torch right on gently as far as it will go. It 
thus switched off by unscrewing this cap abo 
half a turn or so in the opposite direction. 
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Insert the earphone and switch the tracer unit 
on. A slight click should be heard in the 
earphone when the probe tip is touched with a 
metal object. 

If no click is heard in the earphone then it is 
probably due to either - 

(i) The positive battery terminal is not 
connecting properly to the rivet at the inside end 
of the screw cap when the cap is fully screwed on; 

(ii) The contact spring fixed to chassis not 
' making good electrical connection with the inside 
of the torch casing (This is remedied by with- 
drawing chassis and scraping inside of casing some 
more with a round file.); 

(iii) The probe tip is not making good contact 
with the spring attached to the end of Cl. 

These points should thus be checked in turn 
and any poor contact remedied where found. 

It is unlikely that the circuit wiring is at fault, 
since this should have been thoroughly checked 
before the chassis was initially inserted into the 
casing. 

The signal tracer may be further tested by 
connecting its casing to the positive battery line of 
a transistor receiver, which is switched on and 
tuned to a station, and touching the probe tip on 
to the diode detector of that set and finding 
whether a signal is heard or not. In fact a signal 
should be heard at the base or collector leads of 
all transistors in the set except perhaps at the base 
of the mixer (where, of course, the incoming signal 
has received no amplification). 

INSULATING THE CASE 

Although originally this device was intended to 
be used for tracing signals and thus faults in 
transistorised equipment it can, of course, be 
equally well used in mains operated valve 
receivers. However, it should be remembered that 
since the casing of the tracer must be connected 
to the chassis of the receiver this casing may be 
live and the user may suffer a serious shock. This 
risk, however, can be alleviated by binding the 
tracer casing with insulating tape before using it 
(first switching the tracer on, of course), after 
which it should be perfectly safe to handle. 

After the servicing has been completed the 
binding of the insulation tape can be taken off 
and the tracer switched off. 

The high d.c. working voltage of Cl. of course, 
protects the diode if the probe tip accidentally 
touches a high voltage point when servicing mains 
operated receivers. 

WLT LOCATION 

This signal tracer was primarily designed to 
termine how far a signal is going through a 
tlty receiver and thus to ascertain the location 
the "fault. To do this the receiver dial pointer 
st be placed to a position where a strong known 
ial comes in (such as the Light or Home pro - 
mmes). Then connect the casing of the tracer 
to the positive battery line of the receiver (if 
ansistorised receiver) or to the earth line (if a 
td -. perated- receiver). -Then. starting from the 

aerial end of the set, place the probe tip first oe 
the base and then on the collector (if a transis- 
torised set) or control grid and then anode (if a 
valve receiver) of each stage in turn, working 
forward towards the loudspeaker until one point 
is reached where no signal can be obtained. One 
then knows that the fault lies between this point 
and the point just previously tested. Further 
probing at positions between these two points 
should narrow the fault down until its exact 
location or nature is realised. 

Low -emission valves may be found using this 
instrument, since the signal heard at their control 
grid should be quite strong and yet very weak or 
non -existent at their anode. 

Transistors that for some reason have suddenly 
lost their gain, however, are a different matter, 
since a transistor, being a completely "solid state " 
device. does afford a good electrical connection 
between base and collector, and although the 
transistor is faulty in this way an equally strong 
signal sometimes may be louder at the base of 
and base. 

With the transistor receivers the signal heard in 
the earpiece of the tracer doesn't necessarily 
increase progressively in strength as one moves 
successively from base to collector, stage by stage 
throughout the set. This will probably be due to 
mismatching between the transistor and the probe 
assembly at certain test points and as a result the 
signal sometimes may be louder at the base of 
some transistors than at its collector, and this may 
prove misleading when trying to detect a transistor 
which is not amplifying properly for some unknown 
reason. However, for locating open circuits in 
printed circuitry or resistors and capacitors in 
transistor receivers the device is very useful 
indeed. 

TRACER AND INJECTOR USED TOGETHER 

The author, of course, constructed this signal 
tracer for use with the " Pocket Signal Injector " 
which was covered in a constructional article in 
the July, 1963, edition of PRACTICAL WIRELESS. 
This being so, servicing of faulty receivers is made 
even easier by employing the two devices together. 

The signal injector is switched on and its 
signal injected into the aerial socket of the receiver 
which is faulty. This is done by placing its probe 
tip into the aerial socket of the receiver (if that 
receiver requires an external aerial) or placing the 
probe tip of the injector near to the ferrite rod 
(if the receiver is portable and has its own internal 
aerial). In either case a signal is successfully 
injected into the set and may be followed through 
the receiver, using the signal tracer as previously 
explained. until the spot where the injected signal 
fails to pass through is found. 

The two units being constructed in identical 
penlight torch containers make a very useful " pen 
and pencil " type of set for the service man and, 
of course, take up very little room. The author 
has also added to this pair a torch of similar type, 
since such a pocket torch is often very useful when 
trying to ascertain where leads or components are 
connected to in the more inaccessible parts of a 
radio receiver chassis, especially in the more 
miniature receivers found today. 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1964 PRACTICAL WIRELESS 1053 

Mothications to 

Local Station F.M. Receiver 
By J. G. Ransome 

ALTERING THE COVERAGE OF 

THIS P.W. DESIGN 

SINCE the publication of constructional details 
for the "Local Station F.M. Receiver " 
(Practical Wireless, July 1963), several enquiries 

have been received concerning conversion details 
for using this receiver on frequencies other than 
those encompassed by the original design. In 
particular, conversion details have been requested 
for the 70Mc /s, 144Mc /s and 190Mc /s bands - 
the latter being required for the sound part of 
Continental and Irish television f.m. signals. This 
article, therefore, is presented to give details, of 
suitable conversions to the original circuit in order 
that the above bands may be received. 

70Mc /s Band 
The 70Mc /s band is extensively used by 

commercial stations, (taxis, control of mobile 
services, etc) and by certain mobile amateurs. The 
modification necessary to receive 70Mc /s trans- 
missions is extremely simple and merely involves 
alteration to the tuned circuit around Ll. 

In the original circuit the oscillator ran at, about 
80Mc /s, this beating with the incoming signal at 
90Mc /s to produce the i.f. at I0.7Mc /s. Thus if 
we have an -r.f. signal at 70Mc /s the local oscilla- 
tor being at 80 Mc /s will'again produce an i.f. of 
10.7Mc /s. Not only is it convenient to leave the 
oscillator unmodified but it is preferable from the 
point of view of possible interference, since if the 
oscillator were modified to run at 60Mc /s i.e. 

Fig. 1 The modified circuitry of Vi (see Fig. I,page 220 of 
the July 1963 issue). 

below the signal frequency, there may be interfer- 
ence to television signals in the 60Mc /s band 
(Band f, channel 4). 

There are two ways of modifying the input 
circuit for 70 Mc /s. We can either reduce the 
resonant frequency of the circuit by padding LI 
with a capacitor or by rewinding L1 to the 
appropriate inductance. Of the alternatives the 
latter is more elegant from the theoretical stand- 
point, but the former is more convenient and works 
quite well. 

The converted circuit is shown in Fig. I this 
shows the padding capacitor Cp as being switched 
-which is useful in that it makes the receiver 
tunable over both the 70Mc /s and 90 Mc /s bands. 
If the set is to be used only on 70Mc /s then, of 
course, the switch is omitted. The set now tunes 
the 70Mc /s band, Ll being tuned for optimum 
results. 

If the alternative of rewinding Ll is preferred, 
then LI is wound with 6+ turns of 20s.w.g. wire 
wound on a hin. diameter iron dust cored former, 
each turn being spaced from the next by a distance 
equal to the diameter of the wire. The aerial tap is 

TABLE I (Coil details) 
All coils are wound on 0.3in. dia. iron dust cored 

Aladdin formers with 22 s.w.g. enamelled wire, each 
turn being spaced from the next by a distance equal to 
the diameter of the wire. 

II/ MO 19n V_,_ 

L4 5# turns 
Tap 2 turns 

from earthly end. 

4f turns 
Tap 2 turns 

from earthly end. 

15 4 turns. 4 turns. 

L6 6 turns. 
Tap 2f turns from 

high tension end. 

5 turns. 
Tap 21 turns from 
high tension end. 

three truns from the earthly end of the -coil. L] is 
peaked for maximum signal at 70Mc /s. 

Either of the modifications will ensure satisfac- 
tory reception of 70Mc /s signals. 

144Mc /s and 190Mc /s Bands 
For those readers who are well within the 

primary service area of transmitters operating on 
144Mc /s or 190Mc /s the conversion is almost as 
easy as that for 70Mc /s just described. 

All that is required is that LI and L2 are re- 
wound to the specifications shown in Table 1; in 
all other respects the original circuit remains the 
same. Unfortunately the modified circuit as it 
stands is not very sensitive. The great difficulty 
here is that as we increase the frequency there is 
a tendency for the r.f. signal to decrease at the 
grid of VIA owing to losses due to stray-capacitive 
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NV ^'T 
10kn 

1000pF 

Output 

C23 
1009F 

470ko 

V6 ECC85 

Input 

V6A 

2 

L5 

L4 

R23 
1000 Cd 

1000pF 

L 
6.3V 

All resistors 
are watt 

L41 

L6 
tabÌee 1 

Capacitors 
marked Cd 
and C23 are 

ceramic type 

Fig. 2: The circuit of the pre -ampl fier for I44Mc /s and 
190Mc/s. 

and other effects. It is therefore necessary to fit an 
r.f. amplifier. 

An r.f. amplifier is to be preferred to an extra 
i.f. amplifier (which would be much more con- 
venient) under these conditions for reasons of 
noise. Most of the noise (noticeable as a general 
hiss) is generated in the mixer and r.f. stage, (VIA 
in the original). Now the more we amplify after 
this first stage the more we increase the noise level 
in the a.f. signal. 

However, if we increase the signal to the grid 
of VIA the effect of the noise is reduced. Thus 
we need to have an r.f. amplifier in areas where 
the signal strength is anything less than strong. It 
is suggested that the coils LI and L2 be modified 
first and'the set checked for reception quality and 
sensitivity, and if these are unsatisfactory the pre - 
ampliner should be constructed. 
Pre -amplifier 

It was found the insufficient room could be 
made on the original chassis to accommodate the 

COMPONENTS LIST 
Resistors: 

R2I 10kt1 
R22 3.3k1Z 
All }W 10% carbon 

Capacitors: 
C22 80 electrolytic 350V 
C23 I00pF ceramic 
Cd 1,000pF ceramic 

Coils: 
L4, 5, 6 see Table I 

Valve: 
V6 ECC85 

R23 1005? 
R24 470k5! 

March, 1964 

r.f. amplifier and so it was decided to construct the 
amplifier as a separate unit. 

In the prototype the chassis used was that of a 
redundant television turret tuner which had been 
purchased in a brand new condition (less coils) 
for 2/6d., and since these are quite readily avail- 
able at many surplus shops the writer would 
commend to the reader the use of such a chassis 
as they contain most (if not all) of the components 
required, together with suitable coil formers. 

The circuit of the pre -amplifer is shown in 
Fig. 2 (mod) and suitable coil -winding details are 
given in Table 1. 

There' should be little difficulty in constructing 
the r.f. amplifier for those who have successfully 
undertaken the building of the original receiver. 
As before, the wiring must be kept as short as 

Fig. 3: The pre -amplifier wiring. 

possible and an additional desirable feature would 
be the use of ceramic capacitors for the decoupling 
capacitors Cd as the lowest possible inductance is 
required in this part of the circuit. 

Aligning the Circuit 

The peaking of the circuit is extremely simple as 
L4 and L5 are fairly broadly tuned and so are 
peaked last. The procedure is as follows: 

Switch on the main set and pre -amplifier, and 
connect the outpút of the amplifier to the main 
receiver input by means of a length of coaxial cable. 
If a suitable signal generator is available inject a 
145Mc /s (or 190Mc /s as appropriate) signal at 
the grid of V6A (pin 2) and adjust L6 for maxi- 
mum output and then likewise adjust L5. It may 
then be necessary to readjust L6 again for maxi- 
mum response. The signal generator is then 
removed from V6A grid and transferred to the 
aerial input at the tap on L4 and this is adjusted 
for maximum response. The aerial may now be 
connected and L4 readjusted for maximum output. 

If no signal generator is available the unit must 
be aligned on the aerial. A suitable aerial is con- 
nected to the set and the coils adjusted in the same 
manner as above, using a signal which is as strong 
as possible. 

These then are the modifications which may he 
made to the original set and since they have all 
been tried and tested the constructor may under- 
take them with every confidence. 
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INCREASE 

YOUR 

KNOWLEDGE 

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

ALSO EXAMINATION COURSES FOR: 
A.M.Brit.I.R.E.; City and Guilds Telecom. 
Technicians, C. & G. Radio and T.V. Servicing 
(R.T.E.B.), and P.M.G.'s Certificates. C. & G. 
Radio Amateurs' Certificate. 

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

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

Whether you need a basic grounding, tuition to com- 
plete your technical qualifications, or further special- 
ised knowledge, ICS can help you with a course 
individually adapted to your requirements. 
There is a place for you among the fully- trained men. 
They are the highly paid men -the men of the 
future. If you want to get to the top, or to succeed 
in your own business, put your technical training in 
our experienced hands. 
ICS Courses arc written in clear, simple and direct 
language, fully illustrated and specially edited to 
facilitate individual home study. You will learn in 
the comfort of your own home -at your own speed. 
The unique ICS teaching method embodies the 
teacher in the text; it combines expert practical 
experience with clearly explained theoretical training. 
Let ICS help you to develop your ambitions 
and ensure a successful future. Invest in your own 
capabilities. 

FILL IN AND POST THIS COUPON 
TODAY 

You will receive the FREE ICS Prospectus listing the 
examinations and ICS technical course in radio, television 
and electronics. PLUS details of over 150 specialised 
subjects. 

PLEASE SEND FREE BOOK ON_._.__. __....._.__.._._._._..__.__. I 

I 

NAME _ 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 170, INTERTEX HOUSE, PARKGATE RD, London SW11 I 

3.64 I 
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VALVES FOR RADIO, TV AND AUDIO APPLICATIONS 
All valves sold by w are tint quality, unused and guaranteed for 

three months. 
WHEN ORDERING By NAIL, PLEASE ADD 216 IN THE 6 FOR 
HANDLING. MINIMUM CHARGE 1/6. 

Please send Sd. stamp for new valve price list. 
5A070 22/6 11D3 7/. 959 8/- ECL80 6/. 
OATS 41- 1105 7/- 5670 10 /- ECL82 7/6 
SÁ176 7/. 12A H8 11 /- 5768 10 /- ECL83 10/- 
6ÁV6 6/- RATS 6/- 6146 27/6 
6B7 5/- 12AT7 4/- AZ1 91- 
6BA6 4/9 12AÚ7 6/- AZ31 8/- 
6BE8 51- 12AV7 8/. 
6B.16 8/- 12AX7 6/- 
6BQ7A 8/. 12AY7 10 /. 
613R7 11/6 121044 9/- 
6186 6/- 12646 6/- 
8ßW6 9/. 12BE6 5/- 
6ßW7 9/- 12BH7 8/- 
6C6GT 6/- 12E1 201- 
SOW 7/- 1288 10 /- 
ß(B0 5/- I2Q7GT 5/- wow 18/- 12007 8/- 
SCL6 10 /- 128.17 5/- 
8CW4 14/- 1214Q7 10 /- 
6D4 15 /. GOAQ3 5í- 
6D04 161- 191366010/- 
W13 6/6 201.1 14 /- 
ßF17 8/- 20P1 14/- 
574 9/- 25L6CT 81- 
6.25 6/- 25240 616 
6J70 5/. 25Z5 7/6 
6K60T 8/. 25ZSGT 8/6 
RIO 5/. 28D7 7/. 
611480 4/- 30F5 816 
ALA 9/. 30P10 14 /- 
6ÚS0 6/- 30PI.I 10 /8 
OLIO 8/- 35L0OT 7/- 
6N7 6/- 35W4 5/- 
ßQ70 SI. 35Z4GT 5/. 
COGS 6/. 35Z50T 5/- 
68L7OT 5/- 50155 8/- 
681070T 4/6 5005 6/6 
68070T 5/. 50CD6G 26/. 
61546T 9/6 SOLOIST 6/6 
9V6 9f- 8542 8/6 
6V6ä 4/- 807 9/- 

SAP4 11/- MGT S/6 914 20 /- 
ßA07 6/- 6X4 41- 832 201- 
RAM 11f. 6830 4/6 896A 14/- 
ß4E6 61. 6X50T 6/6 884 10/- 
6ANS 71. 787 16 /- 954 6/- 
SAMS 4/- 9ßW6 7/- 956 8/. 
64Q6 6/- 1001 7/- 957 5/- 
6486 5/- 10P14 12/. 958A 4/. 

043 111- 
082 6/- 
088 6/- 
003 6/6 
OD3 6/- 
1A76T 8/- 
1060T 7/- 
1D5 7/6 
1066T 7/- 
1H50T 8/- 
1N60T SI- 
1R5 6l- 
184 5/- 
183 416 
1T4 8/- 
104 6/- 
11:3 6/. 
12A 7/- 

112B 7/. 
"CW4 141- 

3441 4j- 

987 6%- 

306 4f- 
3E29 IV- 
304 6/6 
3Q5öT 7/6 

4 
314 66 
6R40Y 91- 
6U4G 6/- 
6TJ4öB 
1N46 61- 
6.510 4/- 
6TY3OT 6/- 
64 91- 
OMIT 8/- 
000 6 - 
8AB4 6 6 

AZ41 6/6 
CIC 5/- 
CL33 91- 
CY31 8/8 
DAC32 8/- 
DAP91 4/8 
DAF92 6/- 
DAF98 6/- 
DF91 al- 
DF96 6/- 
DK32 8/- 
DK91 6/- 
DK92 6/6 
DK96 6/6 
DL33 7/- 
DL96 8/- 
DM /0 6/- 
DIEM 6/- 
E88CC 15/- 
E180F 16/- 
EABC80 81- 
EA F42 818 

ELS4 61- EBC41 6/9 
EBC81 8/6 E1,8:5 81- 
EBC90 4/- EIAR 7/6 
EBC91 8/- EL871 8f- 

EM34 0/6 
EOM) 6/6 
EMSl 7/8 
EM64 8/- 
EMS5 6/. 
E5131 10/. 
EN 39 10/. 
EY51 71- 
EYeI 9/- 
EY84 7/6 
EY86 5/6 
EZ40 6i6 
EZ41 6/6 
EZ80 b/6 
E7.81 418 
OZ30 10/- 

ECL86 10/- 
EF:37A 8/- 
EF40 9/- GZ32 10/- EF41 8/9 (1Z34 10/. 
EPOS 6/- KT88 16f- 
EF80 6l- KT88 20/- 
EPOS e/- ME41 7I8 
EFSd 8/- S78 16/- 
EF89 4/6 PABC80 7/- 
EF94 7/- PC97 8/5 
Eb13S 5/- PCC84 6/6 
EPOS 10/- PUPAE 7/- 
EF183 8/- FOCOS 10/6 
EF184 8/. POC89 10/- 
EH90 7/5 FOFOS 6/8 
E1.33 9/. FOSSI 6/6 
41.:34 30/- PCF84 10/- 
EL36 101. FCF88 S/- 
EL37 17/6 PCFSO110/- 
EL38 17/8 PCLSl 9/- 
EL41 7/8 PCL82 6/6 
EL42 9/- PCI.83 8/8 
ELK 8/6 PCL64 7/- EEL, 
E1,63 7/- 

PCL 7f6 
PC'I.BR 9/- 
P1.36 8/- 

Pi.tl 

S l6/- 

6/8 
PL81 7/- 

PLS3 8/- 
PL84 6/8 
PL500 16/- 
PY33 10i- 
P1/80 6/6 
PY81 5/8 
PY82 6/- 

Z & I AERO SERVICES LTD., 
Retail Shop: 8S, TOTTENHAM COURT ROAD, W.I 

Tel. LANgham 8403 

Head Office and Warehouse nom le testo premises at: 44A WESTBOURNE GROVE, W.11. 

Tel. PARK 5641f2/8. 

Please send ALL correspondence and Mall Orden te the Head Office. 

EBFSO 8/8 
EBF83 7/6 
EBF89 619 
EBL1 11l- 
EBIl21 11/- 
F.CC40 9/- 
ECC84 8/6 
ECCeb 8f6 
EQC88 10/- 
RCF80 7/6 
ECF82 7/- 
ECH21. 10/- 
ECH35 10/- 
E01142 8/- 
EC 1161. 61- 
E0.1183 7/6 

PY83 6/- 
QQV02-i6/- 

QQVOS-10 

R10 15/- 
ELIO 12/ß 
TH233 7/- 
TH232110/- 

TP22 51- 
TT15 86/- 
TT21 32/- 
U22 7/6 
U26 11/. 
1.160 6/- 
1378 6/- 
11931 12/ß 
U281 18/- 
13282 14/- 
U801 12/- 
17403 7/- 
U801 201- 
U4020 7/6 
UABC80 6f- 
UAF42 8/. 
UBC41 6/ß 
1.111081 7/. 
UBF80 616 
UBF89 7/- 
UBL21 111- 
17C084 9/- 
UCC85 6/6 

C.R.T. INDICATORS TYPE 103 
Triggered Oscilloscope Indicator using a VCR139A 3 in. Tube. 
Time base 10, 50, 200, 1,000, 5,000 and 20.000 .t sec per sweep. 
Time base expansion control. "Y" amplifier providing gain of 
5 and 20. "N" Shift Calibrated ln Il sec. "Y" Shift Voltmeter 
for accurate measurement of voltage. Internal delay network 
providing 0.5g. sec delay. To trigger the time base, pulse of 
approximately 30V I. required. Power supplies required: 600 
and 460V at SOOmA, 8.3V at 10A, 4V at IA and 2,200V at 6mA. 
Price, in perfect condition, with description and circuit 
diagram, 07.10.0. Packing and carriage (U.K. only) 20/. 

'SCOPE POWER SUPPLY UNIT 
Input '230V a.c. output 600 and 450V at 300mA (two (RUG 
In parallel), 2 by 6.3V at 3.8A, 6.3V at 2.16A, 4V at 24 and 
negative 2,200V at 6mA. Fits C.R.T. Indicator type 103. 
Can also be need to handle power for any oscilloscope. 
Price, in perfect condition, 66. Packing and carriage (0.K. 
only). 20/-, 

TRANSISTORS 
NULLARD 
0028 ., 17/8 0070.. 5/- 0076.. 5f. 0081D 7/- 
0035 .. 16/- OC71 .. 6/- 0078.. 7f. 00139..12/- 
0044 .. 8/- 0072 .. 8/. 0078D 7/. 00170 , . 8/- 
0043 .. 5/. 0075 .. 6/- OC81 .. 7/- 

UCF80 918 Special Oder of FIRST QUALITY ILLARD TRANSISTORS 
01 H21 818 Bet 

M 
et / 0001 and 00810. 18 /- 

lv'H42 7/- RCA: 2N410 (LP.), 4/8; 26412 0401600 NeM mixeri 4/5 
EX A.M. 24V DIMMER SWITCHES, 1000 ß/- per dosen. f'3:He1 7/- 

I;CI1,02 ef- 
UCL83 10/- 
ÚF41 7/6 
ÚF42 7/- 
UF80 6/6 
13785 7/- 
UF86 18/- 
ÚF89 6/- 
UL41 7/6 
13184 81- 
131310 8/- 
1 121 8/- 
1141 5/6 
U Vß5 5/- 

TANGENTIAL BLOWERS. 230V A.C. Electric motor 
coupled direct In a blower rotor 211n. die. x Tin. long. Rer- 
tangttlar aft outlet 14 x 7io. Suitable for ventilating interiors 
of electrode equipment. Can also be need u space beater when 
blowing the air through One bar element. ß5f.. P.P. 7 

ß41n. TWEETERS, 3 ohms .. .. .. .. 12/6 

ZENNER DIODES 
8,26 watts: VR425 (4.25 ±,35V): VR475 (4.76 í.88V); 

VR525 (0,26 ±.35V): VR675 (5.75 ±.35V): 58635 
(5.33 ±.35V); VR7B (7.0V ±.6V): VR9B (9.0V ±.6V/, 
all at 6/6. 
V R10B (10.0V .6V): VR11B (11.0V f.6V), all at 7/- 

26 watts: 6Z66BR (60V .10 % ).. .. .. .. 7/6 

and now MARTIN AUDIOKITS 

THE NEW WAY TO 

BUILD HI -FI 
SAVES YOU SPACE, TIME & MONEY 

THE RANGE SO FAR 
UNIT 1 6 -stage input 

selector . 22 7 8 
UNIT 8 Pre -amp with 

vol. eeatred .. . Al 17 ß 
UNIT 8 3. Channel mixer 23 19 6 

Matching adaptors 
for name, each 8 6 

UNIT 4 Pre -snip and tone 
control - 13 2 8 

UNIT 6 10 watt power 
amplifier .. ,_ LS 12 6 

UNIT 8 Mains power 
supply unit , 02 12 6 

Kin complete math knobs, inetruc- 
h'oee. e. Escutcheons available to 
requirements. 

MARTIN AUDIOKITS comprise five 
basic transistorised kit designs and mains 
power pack. From them you can build a 

hi -fi assembly and then enlarge it by add- 
ing further units or you can add Audiokits 
to existing installations. You can eventu- 
ally build a superb stereo assembly much 
of which will be units purchased origin- 
ally. Care and thought have gone into 
these designs. Superb circuitry with 
simplicity of presentation bring fascinating 
newstandardsof building and performance. 

KITS FOR TAPE ENTHUSIASTS 
MARTIN RECORDAEITS enable yon to build a complete tape recorder 
(2 or 4 track) or pre-amp and deck assembly for we with hi-fi. LEAFLETS 
ON REQUEST. 

TRADE ENQUIRIES INVITED 

MARTIN ELECTRONICS LTD 
164 465 HIGH STREET, 
BRENTFORD. MIDDLESEX 
IßLewortb 6885/1161 

STAGE 4 
PREAMPLIFIER 

AND TONE CONTROLS 

* FULLY TRANSISTORISED * EASILY MOUNTED * EASILY ENLARGED TO STEREO * COUPON BRINGS LEAFLETS 

MARTIN ELECTRONICS, 154 /5 HIGH STREET, 
BRENTFORD, MIDDLESEX 
Please send details of MARTIN AUDIOKITS [] 
Please send details of MARTIN RECORDAKITB 

NAME 

ADDRESS 

BLOCK LETTERS 
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IVOTYZ 

AND 

FL UTTHR 
by H. W. Hellyer 

Tape recorder and gramophone faults likely 
to cause these audio imperfections in the 

reproduction. 

WHILE the pundits pontificate and fail to 
agree on a definition for the term " high - 
fidelity ", it is as well to remember that 

there are other terms, in as general use, that still 
remain vague and inconclusive. But whereas every 
audiophile has his personal reservation about the 
" highness of fi ", the terms of our title are very 
real, measurable, and can be quite disturbing. 

Time is the essence of audio matters and rhythm 
the most vital factor. A sound with no rhythm we 
dismiss as noise.. The physiologists tell us our lives 
are based on the fundamental rhythms of nature. 
Regularity is the yardstick by which we judge the 
audible word. Pitch and intensity can vary by 
fairly large amounts before our imperfect ear pro- 
tests. Under ideal conditions, the healthy person 
can detect a difference of 1% in pitch variation of 
a signal rich in harmonics, but a pure tone slightly 
higher than mid -range that is varied only one tenth 
of this and at a regular rate of variation is im- 
mediately apparent. 

Intensity enters here, for a note seems to 
decrease in pitch as it gets louder. This effect is 
very marked at frequencies below 100c /s. 

Since' the pitch of the note we hear reproduced 
by a gramophone or tape recorder depends on the 
speed at which the disc revolves or the tape passes 
the head gap, it is obvious that variations in speed 
are extremely important, and must be avoided. 
But the dependence upon rhythm makes our ear 
very intolerant not only of plain changes of pitch 
but also of the short -term variations caused by 
cyclic irregularities of the mechanism. 

Distinction Between Wow and Flutter 
At low periods of change (as distinct from low 

frequencies) the effect becomes most disturbing, 
and the brain registers the sensation of discord. 
Thus, a pure tone of, say, 1.000 cycles, which 
varies only 0.04% in pitch regularly every five 
seconds gives rise to a feeling of greater 
discomfort than a signal varying twice the 

amount butat twice -the speed- of variation; while 
a signal varying in pitch and intensity with rapidity 
allows a tolerance of quite wide 'limits before the 
ear takes note. 

These relatively low' changes of pitch, up to 
about ten times a second, are called " wow ", and 
variations at a higher rate are known as " flutter ". 
There is no hard and fast division: some German 
engineers regard cyclic :variations up to.20 cycles as 
wow;.some American engineers use the term flutter 
for all cyclic variations. 

The effect of wow, or cyclic variations below 10 
cycles, is to impose a tremolo effect upon the 
signal. This is especially noticeable on a sustained 
note, such as the playing of a piano or organ. 
Flutter has the effect of roughening the tone, and 
is often mistaken for other forms of distortion, and 
consequently difficult to diagnose and trace. 
Because of its nature, it may be less regular, thus 
increasing the difficulty. What sounds like an 
overloaded amplifier can often be the result of a 
flutter effect between 40 and 100 cycles which 
frequency modulates the 'signal and gives what 
really amounts to intermodulation distortion. 

Acceptable Standards 
There is no standard determining the acceptable 

amounts of wow and flutter. Indeed British 

Top bearing 

Laminated 
podé pieces 

Bottom 
bearing 

Fig. I : The construction of an induction motor. 
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Standard 1988 :1953, which deals with these fre- 
quency and speed variations, states that it is " not 
possible to stipulate .. - standards. As a rough 
indication, 0.05% r.m.s. is considered good, while 
0.5% is bad ". (This should not be confused with 
the speed tolerance laid down in BS1568 :1960, 
which recommends a ±2% maximum speed 
tolerance for domestic tape recorders. As a matter 
of interest, very few modern machines are as poor 
as this, and professional machines are often within 
±0.5% of the nominal speed.) 

Wow is caused by irregular rotation of drive 
mechanisms. This may originate at the motor, belt 
or idler, flywheel (or turntable, in the case of the 
gramophone), capstan or pressure wheel. The 
rhythm of the wow is often a clue to its origin. 

Possible Motor Defects 

The modern induction motor is considerably 
more efficient than its forerunners and, when cor- 
rectly loaded, runs at a constant speed determined 
by the.mains frequency. The type widely used for 
turntable drive of gramophone mechanisms, and 
some of the simpler tape recorders, is the 4 -pole 
shaded -pole variety, as shown in the "exploded 
view " of Fig. 1. Here, the armature is a solid unit, 
the laminations form a rigid structure and the 
bearings are " self- oiling ". 

This last property is the result of research into 
metals and plastics which has made possible the 
use of materials with oil -retaining properties, yet 
with sufficient hardness to resist the normal wear 

Spindle 

Turntable 

Intermediate Stepped 
wheel capstan 

t 

Thrust 
washers 

Motor 
bearing awfieTIMETitas 

Fig. 2: The usual method of turntable 
gramophone. 

of a spindle rotating at speeds up to 3.000 r.p.m. 
when loaded. Nevertheless, excessive heating will 
cause a drying -out of bearings and, in extreme 
cases, could result in motor seizure. So the first 
check must be the correct lubrication of bearings. 
One or two drops of light oil are generally suf- 
ficient at these points -and care must be taken to 
avoid excess oil being thrown off, in case this 
surplus should contaminate the rubber of idler 
wheels or belts. The final state will be worse than 
the original fault if over -enthusiastic oiling takes 
place. 

Next, ensure that ventilation is sufficient to 
maintain the motor at a normal and constant 
temperature. If overheating has occurred, check 
the insulation of the fine lead -out wires of the field 
coils, especially whee these pass through the coil 
cheeks. Where plastic coil formers are employed, 
see that heat has not distorted these. Check also 
the lamination clamps -loose laminations are a 

drive for a 
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source of obscure noises, hum and heat. See that 
the blades of the fan are not distorted, that the 
bearings are correctly centred and there is no side - 
thrust. Some bearing clamps use rivets, which tend 
to work loose. Where this has happened, it may 
be advisable to drill out the rivets, replacing them 
with bolts, shakeproof washers and nuts. 

Bent motor spindles are a possible source of 
wow, the frequency being in the order of 20 -25c /s 
with a loaded, synchronous motor. Check by 
observing the free rotation of the uncoupled motor 
under a bright, directional light. Little can he done 
to rectify this fault, apart from motor replacement, 
unfortunately. 

The Drive System 

The asual arrangement for turntable drive is as 
shown in Fig. 2, where the motor has a stepped 
capstan fixed to its spindle by compression spring 

Idler 
bearing 

Fig. 3: Providing the drive for a tape recorder 
flywheel 

or grub- screws. A slipping capstan caused by loose 
screws is another possible source of irregularity, as 
is a vertical displacement which results in the 
rubber intermediate (idler) wheel being driven by 
the correct diameter step but rubbing on the next 
largest step of the capstan. The idler itself may 
become distorted, and here it must be stated that 
by the most prevalent reason for this fault is a 
mechanism being left in engagement when switched 
off. (A similar stricture applies to the idlers and 
pressure rollers of tape decks.) 

Incorrect engagement of the idler with the turn- 
table rim can be caused by the spring that operates 
the idler arm becoming weak or distorted, and by 
the arm itself binding, usually as a result of grit 
between sliding members. The remedy is cleaning 
and lubrication where appropriate with a medium 
grease. But take care at this point, also. for some 
mechanisms use graphite grease only. and any 
other medium will accentuate the binding. 

Correct Seating of Turntable 
The turntable itself must sit correctly on its 

bearing, and the thrust washers should always be 
replaced when turntables are removed for service. 
Bearings. especially the brass ring of the ball -race, 
should be kept clean, and a close watch should be 
kept for burrs or grit in the hub cavity. Ensure 
that the hub is not binding on spindle housing, and 

....s+ __ K, i2.,: 
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HE -30 SUPER AMATEUR COMMUNICATION RECEIVER 

CV2193/89D. 
DOUBLE -BEAM C.R.T. 

As used in Cossor 1035 scope 
etc. Brand new and boxed. 
59/6 each. P. & P. 4/8. 

4 bands covering 550Ke /s to 30Mc /s 
continuous. Operation 200 /240 
volt A.C. Special features in- 
clude: Easy to read illuminated 
slide rule dial -Built in Q multi- 
plier- Aerial trimmer-calibra- 
ted electrical bandspread on 
amateur bands-0-100 logging 
scale -noise limiter- AVC/MVC 
selector -stable oscillator and 
B.F.O. for clear CW and SSb re- 
ception -built in edgewise "S" 
meter. Output for phones or 
STD speaker. Supplied brand new 
and guaranteed with manual. 
£42 carriage paid. S.A.E. for 
full details. 

HE-40 DE LUXE 4-BAND COMMUNICATION RECEIVER 
Frequency coverage 550Kc /s 
to 30 Mc /s continuous. Opera- 
tion 220 /240 volt A.C. The 
perfect 

listening. 
for 

Special 
features include: Slide rule 
tuning dial- electrical band - 
spread -0 -100 logging scale - 
improved selectivity -built 
in "S" meter -A.V.C. -Noise 
limiter- B.F.O. -Phone jack 
built in 5ín, speaker -tone 

control -standby switch- supplied with three aerials, ferrite loop 
for broadcast band, adjustable 58in. whip for short wave and wire 
aerial. Smartly styled durable metal cabinet. Supplied brand new 
and guaranteed with manual. £24.15.0 carriage paid. S.A.E. 
for full details, 
NATIONAL H.R.O. RECEIVER 

SENIOR MODEL. Supplied complete 
INwith full set of nine coils covering 50Kc /s 
to 30Me /e. Each receiver thoroughly 
checked before despatch and available 
as follows: 
Table Model. Good used cond £19.19.0 
Rack Model. As new cond £22.10.0 
Rack Model. Good used cond £18.18.0 
N.B. -Rack model is identical to table 
model with extended front panel - to 
fit a 191n. rack. Carriage fl extra. 

200/250 volt A.C. power supplied for all above receivers, also sold 
separately 59/6. Carr. 51 -. S.A.E. for details. 
LAFAYETTE BRAND 
RECORDING TAPES 
First grade quality American tapes. 
Brand new and guaranteed. Discounts 
for quantities. 
5in. 600ft. std. plastic.. .. 8/6 
51n. 900ft. L.P. acetate .. 10 /- 
5in. 1200ft. D.P. mylar .. .. 15 /- 
5í1n. 1200ft. 1,.P, acetate .. 12/6 
5 }in. 16OOft. D.P. mylar .. .. 22/6 
lin. 1200ft. std. mylar .. .. 12/6 
lin. 1800ft. L.P. acetate .. 15/- 
7in. 1800ft. L.P. mylar .. .. 20 /- 
71n. 2400ft. D.P. mylar .. .. 25/- 

Postage 2/ -. Over E3. post paid. 

ERSKINE TYPE 13 

DOUBLE BEAM 
OSCILLOSCOPE 

Time base 2c /a- 750Kc /s. 
Calibrators at 100Kc /s and 
1Mc /s. Separate Yl and Y2 
amplifiers up to 5.5Mc /s. 
Operation 110 /230 volt A.C. 
Supplied in perfect working 
order. £27.10.0. Carr. 20/ -. 

COSSOR DOUBLE -BEAM OSCILLOSCOPE 1035 
Sin. tube. Calibrated Yl amplifier from 50mV to 50V. Bandwidth 
10Mc /s. Calibrated Y2 amplifier from 5V to 500V with bandwidth up 
to 100Kc /s. - Directly calibrated X shift providing time measure- 
ments from 15 microseconds to 150 milliseconds. Supplied in guar- 
anteed perfect condition. £40 each. Carr. 30/ -. 

UNIVERSAL AVOMETER MINE DETECTOR No. 4A 
MODEL "7" Will detect all types of metals. 

, Fully portable. Complete with 
instructions. 39/6 each. Carr. 
10/ -. Battery 8/6 extra. 
SILICON RECTIFIERS 

SCR. 400V. P.I.V. 
amp.. 7/6 

200 V. P.I.V. 
s amp .. 5!8 

800V. P.Y.V. 
500mA .. 5/6 

400V. P.I.V. 
500mA .. 3/8 

70V. P.I.V. 
1 amp .. 3/6 

0Á20 miniature silicon 
rectifiers, 11- each. 
Discounts for quantities. 

Please add postage. 

50 ranges. Guaranteed perfect working order. Supplied com- 
plete with leads, batteries and instructions. £11 each. Registered 
poet 5/- extra. 

G W-I: 

CLEAR PLASTIC PANEL METERS 
D'Arsonval Movement . 

i" Movements. /,,in. Square ronts- li in. 
Overall Behind Panel. liln. Dia. Panel 
Hole. Accuracy 2% of Full Scale. Silver 
Dials, Black Numerals and Pointers. 
Front Zero Adjustment. All types mov- 
ing coil. Individually boxed and guaran- 
teed. Available as follows: 
10mA .- 22/6 50V. DC .. 22/6 
50mA .. 22/6 100V. DC .. 22/6 
100mA .. 22/6 150V. DC .. 22/6 

50µA .. 32/6 150mA .. 22/6 300V. DC .. 22/6 
100µA .. 29/8 200mA .. 22/6 500V. DC.. 22/6 
200µA .. 27/6 500mA .. 22/6 750V. DC .. 22/6 
500µA . 25 /- 750mA .. 22/6 15V, AC .. 22/6 
50-0-50µe1 29/6 1A. DC ., 22/6 50V. AC ., 22/6 
100-0-100µA 27/6 5A. DC .. 22/6 150V. AC .. 22/6 
300mA .. 22/6 3V. DC .. 22/6 300V. AC .. 22/6 
ImA 22/6 10V. DC . 22/6 500V, AC .. 22/6 
Calibrated "S" meters 35 / -. A full range of larger clear plastic 
and Bakelite panel meter, are available. Send for Illustrated 
leaflet. Trade terms available. 

FIELD TELEPHONES 
Type "L ". Two line connection, gen- 
erator bell ringing. Complete tele- 
phone intercom. Supplied in excellent 
condition, fully tested and complete 
with batteries. Only 89/6 per pair. 
Carr. 5 / -. 
Type "F". As above but moulded 
bakelite case (as illustrated). Supplied 
complete with wooden transit case for 
field use. £4.19.6 per pair. Carr. 5/ -. 

MARCONI TF 144GI4 
STANDARD SIGNAL GENERATORS 

First release of this late mark. 85Kc /s to 25Mc /s t1 %. Output 
variable from 11.1.V to 1 volt. Internal sine wave modulation 
400c /s up to 75% depth. Operation 200 /250 volt A.C. Offered in 
excellent condition. Ex- ministry, untested without leads 
£16.10.0 or tested and guaranteed £25. Carriage 30/ -- 

TE -20A R.F. SIGNAL GENERATOR 
A precision signal generator of 
extremely high accuracy and 

to 13 bidsio ranges mé tale with 
calibrated harmonics from 120- 
390 Mc /s. 400 cps INT. MOD. 
OR EXT. MOD. OUTPUTS MOD. 
RF. UNMOD RF. or 403 c/s audio. 
R.F. output In excess of 100 mv. 
Large clear 5 inch dial. Hand- 
some grey metal case with han- 
dle. Size 71 x 101 x 41ín. Complete 
with leads. Operation 220 /240 
volts A.C. Supplied brand new and 
guaranteed £12.19.6. Carr. 5/ -. 

P.C.R.2 COMMUNICATION RECEIVERS 
Excellent 6 valve receiver. Frequency coverage on 3 bande. 800- 
2,000 metres. 190 -550 metres and 6- 22Mc /s. Output for phone or 
speaker. Supplied in perfect condition, £5.19.6 each. Carr. 10 / -. 
The receiver -can be supplied with an internal power supply to 
operate on 200/250 volt A.C. at 39/6 extra, or plug in external 
power supplies are 35/- extra. Full circuit supplied. 

AVO WIDE RANGE SIGNAL GENERATORS 
Frequency coverage 50Kc/s to 80Me /s in six turret operated 
ranges. For use on standard A.C. mains. Packed in original 
transit cases with accessories. Supplied in as new condition. 
fully checked before despatch. £15. Carr. 10 / -. 

MINIFLUX = TRACK 
TAPE HEADS 
Set of three, record, playback, 
erase. Only 29/6 set. P. & P. 9d. 

MICROAMMETERS 
0 -500 microamp, 21m. circular 
flush panel mounting. Dials 
engraved 0-15, 0-600 volts. 
Brand new boxed. 15/-- P. & P. 
1/6. 

HEAVY DUTY 
AUTO TRANSFORMERS 
0/115/230 volts step up or step 
down. Brand new boxed. ex- 
U.S.A. 3,000 watt. £7.10.0. 
carr. 10/ -; 7.500 watt, £15. 
Carr. E1. 

CR.100 COMMUNICA- 
TION RECEIVERS 
60Kc /s to 30Mc /s on 6 bands. 
200/250 volt A.C. operation. 
Supplied in perfect working 
condition. £21 each. Carr. 30/-. 

FIELD STRENGTH 
METERS 

Frequency 
coverage 

Fitted with 
200 microamp 

Supplied 
with tel- 
escopic 

awaranntauwansuw*II earpiece 
and instructions 6916 post paid. 

LARGEST STOCK OF COMPONENTS IN THE COUNTRY. 
OPEN 9 a m.-6 p.m. EVERY DAY- MONDAY to SATURDAY. 

111, 

(RADIO) LIMITED 
Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE "3 34 LISLE STREET, LONDON, W.C.2 
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`k AS SUPPLIED TO Government Departments, 
Technical Colleges and Universities, Motor 
and Aircraft Industry,' Industrial - Research 
Laboratories, Education Departments, Film 
Studios. Ideal for all Commercial and Domes- 
tic purposes! 
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KEEP AN 

Call, write or 'phone 

HORNTONS 
ELECTRONICS 

1 NAVIGATION STREET 
(next to Q s Hotel) 

BIRMINGHAM 2 

ON THINGS 
with another unbelievable offer! 

"CLOSED- CIRCUIT" 

TELEVISION CAMERAS 
FANTASTIC 245 COMPLETE 

AT ONLY Carr. & Ins. 18 - 

definitely unrepeatable at this price! 
*READY ASSEMBLED FOR IMMEDIATE t; .c . Note - 

These Cameras have been fitted with NEW 2nd Grade Industrial 
Vidicon 

good. 
and whilst odd blemishes are existent picture qual- ity Thoroughly 

as or SECURITY. 
recommended for 

and ENTER- 
TAINMENT. Simplic`ty in operation, no technical knowledge 
required, camera plugs direct, into aerial socket of your TV Set. 
.105 line. R.F. output. Horizontal Resolution 2-21 Mc /e. Tunable to 
any Channel in Band 1, Le.. Channels 1-5. Distance between Camera 
and Sets can be up to several hundred yards. 4 to 6 TV Sets can be 
used off one Camera 210 -240 v. A.C. 50 /60 cycles. Interchangeable 
lens mounting: "C" mount (16 mm. Cine fitting). Weight only 4 lb. Telephoto lenses can be obtained on request. Service facilitiea; 
spares readily available if required. 

Got reedy to record your own pictures on Yidoo -Tape! 
NOTE 

lin. 111.9 ANASTIGMAT LENSES at only 12 Gns. 
This lens has varying aperture from ! /1.^ to f/lb and is :uilr ialibrra- 
tad In focusing mount from infinite to 16m. Standard "C'' mount, 
Bigheat quality, bloomed and correctly rertstered tot Tv Rork. 

TIME IS MONEY! 
With today's high labour costs, this old saying is particularly true. What has 

this to do with catalogues ? A catalogue that lists all the components you are 
likely to need - over 5,000 -- and indexes them fully and accurately must save 
you many hours of searching. With our well -known by- return Mail Order Service 
we save you even more time. 

Most of the items we sell are at standard prices. We don't give stamps, but by 

saving you time we save you money! If you are unconverted send the coupon today, 
together with 2!6, plus 1'6 

postage and packing. You 
may find it the best in- 
vestment you ever made. 

SHOP HOURS FROM 
1st MARCH 1964 

Mon. 9 -5.30 
Tues. 9 -5.30 

WED. CLOSED ALL DAY 
Thurs. 9 -5.30 
Fri. 9-6.30 
Sat. 9 -5.30 

PLEASE WRITE YOUR NAME AND ADDRESS IN BLOCK CAPITALS 

NAME 

ADDRESS 

HOME RADIO LTD., Dept. PW, 187 London Rd., Mitcham, Surrey 
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that the circlip has its own stand -off washer in 
place. 

Tape Recorder Drives 
A similar arrangement of drive is sometimes 

found in tape recorder mechanisms, as shown in 
Fig. 3. The flywheel is driven by an idler which 
locates a stepped capstan for speed change. Again, 
care should be taken in the setting of the capstan, . 

and the bearings of motor, idler and flywheel. 
Where belt drive is employed, check for hardened 
portions of rubber or plastic: belts, which can 
cause " bumps " and irregular drive. If a machine 
has been unused for some time, the belts may. tend 
to harden into their " shape " and can sometimes 
be cured by slight heating. Perhaps the . best 
method, if the belts can be remóvedwithout too 
much trouble, is to allow them to recover pliability 
in a bowl of hot water,. remembering to dry them 
thoroughly before replacement, then running the. 
machine for a lengthy test period. ' 

Some causes of wow and flutter on tape 
mechanisms are not so obvious, and Fig. 4 points 
out a few of the possible trouble spots. Binding 
pressure pads can cause irregular tape transport, 
as can incorrectly aligned guides, pressurerollers 

311 ín /seG 0.211, 

1743 in /sec 0.25% 

lsecond (a) 
-t 

' 334 fn. /sec 0.22% 

a i second (b) 1 

334 in /sec. 0.2% 

second --(c -1 
344 ín./sec 00% 

1 second 1 

(d) 

33'4 in /sec- 022% 

-1 second' 
Fig. .5: A selection of "fluttergrams" -see text. 

The laboratory method of 
measurement is to record a steady 
tone, say 3kc /s, then play back 
this recording, feeding the output 
into a "flutter- bridge" which 
consists of a limiter and f.m. dis- 
criminator circuit. This converts 
the frequency variations into 
amplitude changes, and these are 
used to operate a high -speed pen 
recorder. The result is a very in- 
formative record of the continu- 
ous output against a time scale. 
Reduced to one second sections, 
these fluttergrams give an imme- 
diate indication of both the low - 
periodic wow and the high -speed 
flutter, as shown in Fig. 5. (The 
author is indebted to technical 
consultant A. Tutchings for these 
fluttergrams. which were pre- 
pared for reviews of new equip- 
ment in "The Tape Recorder. ") 

Arm Pressure pads 
Fig. 4: Possible points on a tape deck where wow or flutter may originate. 

and spool carriers. Check that spool carriers are 
not fouling such things as deck plate screws, that 
the top plate is firmly in position, that the pres- 
sure arm engages cleanly, and the top bearing of 
the flywheel is in alignment, clean and lubricated. 

Flutter is sometimes caused by excessive take -up 
tension, usually the outcome of a hardened clutch 
felt or wrongly set spindle, where the inner carrier . 

type of clutch is fitted. Similarly, a braking action 
of the feed spool, either by excessive reverse torque 
of the feed brakes can give rise to irregularity., 
Laboratory Measurements 

Testing for wow and flutter has become an exact 
science in the laboratory, and quite elaborate " flut- 
tergrams " are prepared for the reviews in the 
specialist magazines. If it is remembered that 
these faults are a form of frequency modulation, 
the difficulty of making measurements of the per- 
centage of wow will be realised. 

Study of the Fluttergrams 

Fig. 5(a) shows the random effect of speed varia- 
tions at 31 and lin /sec of a high quality 
machine. There is hardly any periodic content 'of 
wow and the amount of high -speed flutter would 
be unnoticeable, even on a sustained piano note. 

As a contrast, Fig. 5(b) demonstrates the effect 
of a 5c /s capstan wow, Fig. 5(c) has an l8c /s wow 
due to the idler of the machine under test being out 
of true, and a fair amount of high -speed flutter. 
Although Fig. 5(d) shows a 7c /s wow, due to the 
capstan, the total integrated wow and flutter for 
this machine was as low as 0.1 %, and the flutter - 
gram shows an almost total absence of high -speed 
variation. Fig. 5(e) is included to show the cancel - 
ling effect of the 50c /s flutter from a drive motor 
rotating at 3,000 rev /min where the variation adds 

-continued on page 1090 
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voltage drop across the common cathode resistor 
is much lower when V2A is triggered. 

Diodes D1 and D2 in conjunction with the 
capacitors C3 and C4 form a diode pump circuit. 
the voltage across the 2µF capacitor C4 rising in a 
series of steps whose height will be roughly pro- 
portional to the input pulse from the multivibrator 

0.02 
reduced in the ratio 

2 +0.02' 
Thus the voltage across the 2µF capacitor will 

rise positively until the potential on the grid of 
V2A just exceeds the standing cathode voltage due 
to V2B current. V2A will then switch on, and 
the cathode voltage will fall to a low 
value. Thus C4 will be discharged to near earth 
potential. (See Fig. 2). V4 remains cut off whilst 
the charge on the 0.11AF (C5) between V2A anode 
and V2B grid leaks away through the 270k12 
resistor, R7. 

A pulse at V2B anode is of considerably lower 
amplitude than that at the output of the multi - 
vibrator, so that a booster amplifier is required to 
operate V5A and V5B. These latter two triodes 
operate as a second flip -flop circuit, and are 
brought into operation via a further staircase 
circuit from the first flip -flop output. 

an advanced 
metronome 
A five valve instrument 
with provision for accenting 
the number of beats 
to the bar. 

BY G. J. POPE 
(¡HIS article describes a novel metronome circuit 

1 
evolved by the writer a short time ago. Many 
readers with musical interests will no doubt 

find this a useful design to develop into a practical, 
model. 

44 C1 ' C2 
0+1yLLF 0.1yF 

_ 

1 
R9 R16"'- 
22k0 CR 47k0ti C9 DS 

0.25yF OA81 

IF- V2B 1' -I-1F V5 

RB~ V6 
270t 12AT7 
ko C11 

.1y soLF 

Valves are used in th's design since double 
triodes were then, and possibly still are, cheaper 
than a pair of reliable transistors. However, the 
principle could be extended to transistor circuitry 
if required. 

It was considered that a method of accenting 
the number of beats in the bar would be desirable. 
By the use of staircase integrator circuits, it is 

arranged for the accenting of the first beat which 
is required for simple or common time marking, 
and also the accenting of fourth and seventh beats 
which is required in the case 6/8 and 9/8 time 
respectively. 

Referring to the circuit diagram (Fig. 1) it will 
be seen that the two triodes VIA and VI B form a 
multivibrator and this produces the basic beat 
measure. The rate of this basic beat can be varied 
by means of potentiometer VR1, thus the time 
can be adjusted for Lento, Andante or Presto, and 
for the basic note value- crotchet, quaver or 
semiquaver etc. 

Valves V2A and V2B form a flip -flop circuit, 
where V2B is normally conducting. The current in 
V213 is much greater than in V2A, so that the 

D4 

L21zñi 7 

3JMO 
i R17 

2ko+ 

!:. V..dl- 
R9 :7MO C6 

OO1yF 

VR4 1MO 
Fig. 1: I output 

The 
circuit. 

R21 
2.2k0 

V5B 

7'--..- ' 2' 
el=2, 

R20 R22 
270k0 .2200 

t0212AT7 

6 
\j--ZV4Á } 

IMO 

EASO 
S 

VRS OÁ81 
1M } 

1.260 612+ -R 05, 
39060 81 

VIA and VIB produce a basic note beat, and the 
10kí2 potentiometer VR3 in V2 cathode circuit 
may be varied so that either two, three or four 
pulses are counted to V2A grid before this valve 
triggers. If the potentiometer VR7 in V5A and V5B 
cathode is set so that V5 also triggers when V2 
triggers, then a large coincident pulse will be 
applied to V4A grid and the waveform will appear 
as either 2/4 time (Fig. 3a) or 3/4 (Fig. 3b), or as 
4/4 time (Fig. 3c). 

Compound times are counted by varying the 
potentiometer VR7 in VS cathode circuit. Potentio- 

HT+ 
220V 

R13 C12 Sounder }12kfj T' 

1.C7 
0.01 
yF 

001yF 

2R23 
-:'2kn 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1964 PRACTICAL WIRELESS 1063 

TOP QUALITY -LOW COST/CR Cs \AMATEUR RADIO EQUIPMENT 
tt--- ///lnnnnr 

BUILD YOUR SHORT WAVE LISTENING STATION WITH CODAR -KITS. 

CR 66 COMMUNICATIONS '* P.R. 30 R.F. PRESELECTOR * 
RECEIVER Frequency range 1.5 -30 Mc/s. Substantially improves 

the performance of any superhet receiver. THE FINEST 
SUPERHET 
KIT EVER 
OFFERED * 

Frequency Range 
540 Kc!s to 30 Mc s 

in four Band - 
switched ranges. 
Electrical Bandspread. Coil Unit wired ready and I.F. Trans- 
formers factory aligned, no test equipment required. Tempera- 
ture compensated trimmers. Regenerative I.F. stage for maximum 
gain and B.F.O. Panel aerial trimmer, separate speaker switch, 
3 watts output for external 2 -3 ohm speaker. Separate cathode 
follower for tape recording etc. Valve line- up- ECH81, EBF89, 
ECCBI, EL84, EZ80, EM84 (Optional extra), For 200 -250 colt 
A.C. Cabinet size 16 x 61 x BJin. 
Complete Kit with 17 -page Instruction Manual £18.5.0 

Tuning indicator parts with EM84, 1716. Carriage 61 -. 

"S" METER CONVERSION KIT NOW AVAILABLE 
H.P. TERMS AVAILABLE 

CAN BE SUPPLIED READY BUILT, PRICE ON REQUEST. 

G4HZ writes . . . I am 
delighted with it, it improves my 
Eddystone 640 in all respects. 
The difference with the Pre - 
selector is fantastic, a weak 
signal on 15 metres about S2 
changed to 58. On the L.F. 
Bands, unwanted noise and 
mush is cut out. 
G3RIA writes . . - The results 
in conjunction with my Eddy- 
stone 888 are amazing. Signals are twice as strong with much 
higher signal /noise ratio. A first -class product well worth the money. 
The P.R.30 uses EFI83 Frame Grid R.F. Amplifier and provides 
up to 20 dB gain. Features include vernier tuning, gain control, 
selector switch for either dipole or end fed antenna. External 
power supplies (obtainable from Rx). Smart styling in grey and 
black. Complete, READY BUILT, with all plugs, cables. 
Now available in two models. 
P.R.30 for external power supplies 180 -250 volts N.T., 6.3 volts 
3 amp. L.T. (obtainable from receiver). £4.17.6 Carr- 316. 
P.R.30X self powered with internal power supply for 200 -250 
volt A.C. Will provide 200 volts up to 25 M ¡a. and 6.3 volts 
I amp. for other accessories. £7.2.0 Carr.316. 

CODAR -KIT CR 45 MAINS T.R.F. SHORT WAVE RECEIVER 
World -wide short wave reception, North -South America, India, Russia, Far East, Australia, 

amateurs, shipping, etc. 

* Separate electrical bandspread. * Three slow motion vernier drives. * Low loss polystyrene plug -in coils, factory aligned. * Dials calibrated in frequencies and degrees. * Power output 3 watts for 2j3 ohm speaker. * Valve line -up: ECCBI /EL84JEZ80. * Front Panel Silver and Black, control knobs Grey. * Provision for panel phone jack. 
Superb modern styling and Top quality components throughout. Complete CR 45 CODAR -KIT, with valves £7.5.0 
and 3 Coils, 10 -28, 25 -75, 60 -176 metres. Instruction Manual I I pages, less Cabinet 

pp 
Carr. 416. 

CR 45 Cabinet Silver Grey 12 x 5} x 7in. with sliding door for easy coil changing and detachable louvred rear panel 28/6 
Instruction Manual only 41- post free. Extra coils 419 each. * CAN BE SUPPLIED READY BUILT PRICE ON REQUEST. * THE MINI -CLIPPER *1 

3616 * Miniature I valve short wave receiver. 
* Low loss polystyrene 

plug -in coils, factory 
aligned. 

* Air spaced ball bearing 
condensers. 

* Provision to add two - 
transistor amplifier. 

* Battery lasts months. 

Can be built in one evening, ready to switch on, to bring the 
fascination of Short Wave listening at very low cost. Complete 
MINI -CLIPPER CODAR -KIT, valve, and one coil 25 -75 metres, 
Instruction Manual 4 pages, 3616, carr. 216. Extra Coils 419 each. 
Electrical Bandspread available. Instruction Manual only 21 -, 
post free. 

* THE SUPER CLIPPER * Peak Performance short wave 
00 
pp /6 

battery receiver. * Large precision dial, dual slow 
motion drives. * Bandspread on all Bands. * High gain valve /transistor hybrid 
circuit. * 2 Mullard transistor amplifiers, 
pre -assembled and tested. * Low loss polystyrene plug -in coils, 
factory aligned. 
Batteries last months - 

I Easy to assemble, this famous Short Wave Receiver brings a 

new world of listening pleasure to your finger tips. Complete 
I SUPER -CLIPPER CODAR -KIT, valve, transistors, 2 Coils 20 -60, 

55 -180 metres. Instruction Manual 7 pages, 8816, carr. 216, 
Front Panel Silver Grey, 10 x 73in. 619 extra if required. Extra 

I Coils 419 each. 

1* 

* 

CODAR -KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR PICTORIAL 
DIAGRAMS. Some of the Top Quality names who supply material for CODAR -KITS ... MULLARD, BRIMAR, JACK- 
SON, DENCO, ELECTRONIQUES, THORN, A.E.I. etc. etc.... only the best is good enough for the high CODAR stan- 
dards which make complete success certain. 6d. in stamps brings illustrated leaflets. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX 

G3IRE CANADA: CODAR RADIO OF CANADA, TWEED, ONT. G3HGQ 
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This is a first -class instrument 

POCKET SIZED 
and `MADE IN ENGLAND' need we say more ! 

MULTI -RANGE TEST SET 
L11.10.0 complete with leather case .. 

SEI mini.test 
* D.C. SENSITIVITY * A.C. ACCURACY maintained 

21,011 ohms per volt up to 20 kc /s. 
* A.C. SENSITIVITY * EASY TO READ SCALE 

2,000 ohms per volt * TWENTY RANGES 
* D.C. ACCURACY * ADDITIONAL DECIBEL 

- El% F.S.D. SCALE 

* A.Á . ACCURACY * PRESSED STEEL CASE 

RANGES: 
D.C. Volts D.C. Amps. A.C. Volts Ohms 
0. 1000 0-1 Amp. 0 -1000 . 0 -2000 
0-250 0.100 mA. 0-250 0- 270,000 
0-100 0-10 mA. 0 -100 0 -20 Megehms 
0-25 0 -1 mA. 0-25 
0 -10 050µA. 0 -10 
0 -2.5 0 -2.5 

A modern self -contained multi -range test set of high sensitivity, intended for 
the measurement of A.C. and D.C. volts. D.C. Current and resistance. 
The pressed steel case not only effectively screens the movement from exter- 
nal magnetic fields but also provides that extra protection against the 
accidental blow or mishandling that would fracture a completely plastic 
moulding. 
The exterior cover is moulded In trey Melamine and is designed to focus 
attention on the clear easy -to -read scale. 
GENERAL CATALOGUE covering full range of components, send 
110 in stamps or P.O. PLEASE SEND S.A.E. WITH ALL OTHER 
ENQUIRIES. 

DENCO (CLACTON) LTD. 
(DEPT. P.W.) OLD ROAD, CLACTON -ON -SEA, ESSEX 

ADAIIIIN- 
by LITESOI.D 

These new ADAMIN micro 
soldering instruments supple- 

ment the well -known 
LITESOLD models for 

special applications and 
still further extend our 

very comprehensive 
range of specialised 

soldering equip- 
ment. 

Bit sizes now 
yin. to }}in. 

A POPULAR ADAMIN 
MAINS MODEL 

The CIOL (shown on bench stand) is 
probably the s- nallest mains voltage 
model in the world. Bit dia. 3 32in., 
length 7in., weight ¡oz. (less flex). 
Heats in 30 secs. 

Brochure No. S O sent free on request. 

Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS LTD 
28 Sydenham Road, Croydon, Surrey 

Phone: CROydon 8589 Grams: Litesold Croydon 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. CRO 9186 

VALVES 
ici ble 
1f`: 7/6 

1Pl 7/8 
1F3 4/- 
1FD1 7/8 
1FD9 518 
1P1 /86F12 
1P10 518 
1 P1 L. 6/- 
IRS 5/9 
1Bb 618 
1T4 41- 
1E5 5/8 
3Q4 5/8 
384 518 
3V4 6/- 
SY30T 5/. 
5140 7/6 
6AK6 5/6 
BALS 91- 
6AM6 4/- 
OATS bl- 
6BAri 5/- 

NEW 

BBEB 7/- 
680)6 519 

65R7 8/9 
6BW6 8/6 
6BW7 7/- 
6D2 41- 

4l- 
DH6GT 2/- 
BJ7GT 718 
6X70 5/6 
6K80 8/- 
6Q70 5/8 
66L7GT 6/- 
68N7GT 7/6 
6V60 7/6 
6%4 5/- 
6%5G 8/0 
7Y4 6/- 
8D3 4/. 
9D7 B/8 
P2AD6 11/6 
12.408 10/- 
I2AT7 4f- 

FOR 
12AÚ7 819 
12A%7 819 

12BH7 1016 
12K8GT111- 
12Q7GT 7/8 
128N7 e/- 
16A5 0/. 
19AQ5 018 
251.6GT 7/6 
SOCI 7/8 
SOLI 7/6 
351.6GT 7/8 
35W4 8/6 
35Z4GT el- 
5763 7/6 
80 8/- 
S1AF91 5/6 
DAF96 7/6 
DC090 18/6 
DF91 4/- 
DF98 7/6 
DAM 7/6 
1)1177 5/- 

GUARANTEED 
HREEDMO MONTHS 

D0)142 8/6 
014150 101- 

DK96 7¡9 
D1.93 5/6 
DL94 6/- 
DL96 7/0 
Eß91 4-&Z40 
&BC4S 7/6 
EBF80 816 
ECC81 4/. 
&0082 8//yy 

E(7C83 819 
ECC84 8/6 
ECCS5 7/8 
EOFSO 8/8 
ECF82 7/8 
ECH42 0/-PCC84 
ECH81 10/- 
ECL80 8/6 
EC1.83 7/6 
EF41 y/- 
EF80 2/- 
F.F88 9/-PL82 

EF91 4/- 
E 5/6 

EL84 
8//8 
7/- 

EM85 10/- 
EY51 7/6 
EY-81 10/- 

5/6 
ESSO 
&Z81 8/9 
HVR9 9/6 
KT330 8/- 
KT68 12/e 
N17 0/0 
N18 6/6 
N19 6/- 
14709 7/- 

7/6 
PCF80 7/6 
PCP82 6/6 
PCL82 6/0 
PCL84 0/. 
PLSI 0/6 

7/- 

PL83 
PY33 
FY81 
PY82 
PY83 
R19 
8SA1 
U52 
ti78 
i178 
17143 
UBC41 
UCH42 
UF41 
01.41 
UY41 
W17 
W78 
W142 
X17 
%142 
E150 
177 
ZD17 

7/- 
1016 

6/9 
7/6 
7/6 
618 
9/6 
/6 

7I8 
SI- 
7/6 
816 
9/6 
816 
8/8 
7/6 
41- 
4/6 
8/6 
5/6 
9l- 
9/- 
4/- 
5/6 

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE 

FREE WITH EVERY PURCHASE 

High Stability Resistors !W 5 ; 5012 to 1M, 9d. Midget Ceramics 500 e, 9d 
Coax. Super Quality tie., ed. yd. Plugs 9d. Sockets 9d. Silicon H.T. Recta. 
250 v. 300 mA lie. s lin. 8/6. Contact Celled 250 v. 50 mA 6/8. 85 ea 8/6. 
NEW TRANSISTORS BY MOLLARD. OC19, 0026. 0(766. 25 / -; 0044, 0045. 
5 / -; 0070, 8/.; 0(771, 51 -; 0072, 8 / -: 0072 Matched pair, 12/ -: 0074, 0075 
0078, 7/6; 0081, 6/ -: 0081 Matched pair, 12/-; 00170, 00171, 7/6. 

VALVES MATCHED IN PAIRS 
E1.34 27/6, EL84, 15 / -, N709 15 / -. 5V6G 15 / -, SEWS 14 /- per Pair. Posh/ 
Pull 0.P. Transformer for above 3 /150 14/6. P. a P. 1/6. 121n. P.M. 
Speaker. 30 2418. Baker's " Betbunt" 12M. 150 16W Stalwart 80/.. 12in. 
Stereo Model 2&15.0. 

SETS OF VALVES 
P591. DP91. DAP91, D1.92 or DL94....19/6 P.CH42, &P41, 15041 
0596, DF96. DAF96, 01.96 29 /6 51.41, 11240 57/6 
658, 657, 6Q7, 6V6. 5Z4 or 6X50 19/4 50H43, EP41, &BC41, 
1115, 1T4, 185, 364 or 3V4 19/8 UL41, ÚY41 65 /- 

Postage and packing ed. Over 41 post tree. C.O.D. 4/ -. 
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NB Number of steps depends on setting of cathode 
resistance 

Fig. 2: The voltage waveforms at the grids of V2A and VSA. 

meters VR5 and VR6 are adjusted so that the 
appearance of the pulses on a cathode ray tube 
screen would be as Indicated in Fig. 4. 

In the 9/8 time case shown above, both V2A 
and V2B fire on the arrival of a multivibrator 
pulse. On the receipt of the 4th pulse V2 enlarges 
this pulse to one of medium height (or loudness). 

I.- -1 bar --! 
1 I Fig. 3: The 

n--.1-11---1-1.- setting of 
(a)' 2/4 time VR7 governs 

the wave- 
'. I bar -..I form as it 

appears at 
V4A grid. fUL_i n n i 

(b) 3/4 time 
Ir- I bar -+i . 

n n ¡ n n ¡_, 
(c) 4/4 time 

The same thing occurs on the arrival of the 7th 
pulse; the 10th pulse causes both V2 and V5 to 
fire. 

It was found necessary to connect a diode (V3) 
across the grid circuit feed of V4A in order to 
remove the negative -going component of the 
pulses before amplification. 

V7, V8 and V3,V4 fire 

1 bar 

nn 

V3,V4 fire 

I 
_Mil_ _A__ 

(a) 6/8 time 

. lbar 14 

(b) 9/8 time 
Fig. 4: The waveforms of compound times. 

In a finished practical model, tapped resistor 
chains switched as required would be used to 
adjust the triggering potential of each flip -flop 
circuit. 

A final point, in order to get reliable operation 
and a clean waveform (pulse trains as shown were 
obtained on an oscilloscope) it was found neces- 
sary to use a low impedance power supply. 

Set of 5 
TRIMMER 

TOOLS 

ADJUSTS 

STANDARD COIL CORES 

AND TRIMMERS 

FOR RECEIVER ALIGNMENT 

ALSO 

IN NEXT MONTH'S 15SUE 

"RECEIVER 
ALIGNMENT 

WITHOUT 

TEST EQUIPMENT" 

MOULDED IN LOW -LOSS 

POLYSTYRENE 

PACKED IN HANDY 

POCHETTE 

APRIL ISSUE ON SALE MARCH 6".- M17A'E SIRE E 4C TOUR COPY NOW! 
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In April last year, the author of this art- 
icle had a Letter to the Editor published 
in which he mentioned his home -constructed 
stereo tape equipment, and in response to 
requests from many readers, Mr. Hawkins 
now gives details of the tape recorder he 
assembled from standard units at low cost. 

An Inexpensive 

Stereo Tape Recorder 

THE! E is now a wide choice of mono and 
stereo commercial tape recordings and after 
having experimented for some years with 

stereo disc equipment I became dissatisfied, for 
several reasons, with the results. Firstly discs, unless 
treated with elaborate care both in themselves and 
in the tracking mechanism have a limited "high 
quality" life, secondly there is a falling off in 
response as the speed reduces towards the centre 
and thirdly it is difficult with L.P: s to select 
those items which are " favourites". Another 
reason is the rather abstract feeling that disc 
reproduction is only an extension of the horn 
and sound box era, and that tape has a more 
versatile future. 

Apart from technical reasons there are the 
obvious advantages of being able to record one's 
own experimental stereo, to take recordings of the 
BBC stereo transmissions and to simplify record- 
ings for home cine work. 

Facilities Required 

Commercial stereo tape recorders cost from 
about 85 guineas upwards -well beyond my 
modest means. Although 1 have done my " stint " 
in radio and television construction, I am today a 
lazy constructor and prefer to take advantage of 
printed circuits and to use proven and tested 
designs. In resolving to build my own recorder I 
decided it must have the following facilities: 

1 At least two speeds -31 and 71in. /sec. (to 
take advantage of all the commercial tape 
recordings available at present). 

2 Four- tracks (i.e. two per channel on stereo) to 
give maximum tape economy and again to 
cover all present commercial recordings (two - 
track stereo will reproduce on a four track 
machine without apparent loss of quality). 

3 Monitoring devices (almost essential on stereo 
recording). 

4 Ability to feed larger separate stereo ampli- 
fiers when required. 

BY R. C. HAWKINS 

5 Be sufficiently portable to use in outside 
locations. 

A stereo tape recorder is basically two mono 
units feeding one deck and it is therefore perfectly 
feasable to use two standard units with suitable 
adaptation. After much searching 1 contacted 
Martin Recordakits and found this firm extremely 
interested and helpful (they had already made up a 
stereo recorder using their standard units). Martins 
supplied me with two Type 8311 Amplifiers with 
" ganged" potentiometers instead of the single 
ones. Loudspeaker monitoring operates with these 
amplifiers and " record " level is shown by the 
" magic eye" method. There is no reason why 
similar units by other manufacturers could not be 
used. 

I chose the Collaro Studio Deck (operating at 
three speeds) and fitted with Reuter four track 
record and erase heads. Provided the heads are 
four track no special " stereo " heads are 
required. The manufacturers of the amplifiers 
must be notified of the type of head used so that 
any mismatch can be avoided. 

The Portable Cabinet 

It is now necessary to make the suitcase type 
cabinet. This is surprisingly easy using the new 
adhesives. A frame is first, made in 1in. by lin. 
timber (20in. wide by 19in, and 6 +in, deep - 
slightly larger than really necessary to facilitate 
servicing and to give room for possible later 
modifications). The top and sides of this frame are 
filled with 6mm ply and the whole covered 
in self adhesive plastic cloth. One now has 
a bottomless box ready for fixing the units. 
The bottom (screwed on later when the recorder 
was complete) consists of fin, timber cut 2in. 
short each side to allow for ventilation: contem- 
porary style legs are fitted to the bottom and 
these can easily be unscrewed when the recorder 
is used for outside locations. The lid can be made 
up of 6mm ply (no framing being necessary 
although it should be " blocked" at each inner 
corner for strength). 
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TRADE ENQUIRIES 
INVITED RADIO CLEARANCE LTD. 

Telephone: MUSeum 
35 YRS. 

9188 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 

27 TOTTENHAM COURT ROAD, LONDON W.I 

ANOTHER SCOOP- 
LIMITED QUANTITY ONLY 

Don't miss a chance like this! 

The "Minigram" Transistorised Record Player 
FEA t'l'RES 

Ready -built amplifier with tour 
first -grade Mullard transistors. 
Plays 45 R.P.M. pop records. 
Built -In automatic stop. 
Lightweight and portable. 
Instruction leaflet supplied. 
Crystal pick -up with expendable 
stylus. 
Operates from a 9V battery (3 /9 ext.) 
Available in two colours -cream/ 
red or cream /blue. 

A Motor and pick -up deck (2)6 P. 

B 
C 

A real "FAMILY FAVOURITE ". 
Ideal tor Teenagers. 
For use ANYWHERE. 
Hours of amusement for the 
younger members of the family. 
Assemble one of these amazing 
Players in less than 30 minutes; 
supplied In 3 complete units with 
only 10 connections to make. 
Approximate dimensions 9 x 8. x 4in. 

& P.) 39/6 ONLY 79/6 
Ready -built 4- transistor amplifier, complete the complete pc s. 
with vol ume control and L'speaker (2/- P. &P.) 35 / (Dios 5/- P. & P.) 
Portable two -tone case with handle, and or any unit sold 
expanded metal fret. (2 /6 P. & P.) 5/ separately. 

Loudspeaker Bargains Still Available 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST 
PRICES EVER ! Don't miss this golden opportunity to obtain a first -grade permanent- magnet LOUDSPEAKER oft the 
production line at LESS THAN THE MANUFACTURER'S COST! Read carefully the prepared list below and choose just the 
right speaker for the Job -COMPARE THE PRICES ANYWHERE! SELLLNG FAST -STOCKS CHANGING RAPIDLY. 

SCHEDULE OF LOUDSPEAKERS AVAILABLE 
Diameter Gauss Imped. 
in inches in lirtt* in ohms Price 

7000 Su 81- 
11 7000 35 8/8 
21 7000 60 8/6 
2 70 
3} 3590(E.M.I.)Bd 8/6 
30 7000 86 8/6 

Diameter 
In Gun. 

Goat* lisped. Diameter Gauss lisped. Diameter Gauss lisped. 
in lines in ohms Price in inches' in lines in ohms Price in inches iv lines (s shins Pries 

31 050u ou 10/8 4 0500 35 11/8 5 8600 
i 71)00 25 11/6 5 6000 3 8/- 5 8500 
4 6000 35 10/8 6 6000 5 8/- 5 9500 
4 7000 35 11/- 5 7000 3 8/8 6 10000 

6 7000 6 8/6 64 7000 
5 7500 3 9/- Bt 6600 

ER(pticai Gauss lisped. Elliptical Gauss /roped. Elliptical Gauss /roped. 
Site in limas ,r, .hams Price Si, in limn s ohms Price Sise in lines in ohms Price 
6 x 3 6000 3 7/6 5 x 3 9000 + 25 11/- 7 x 31 9500 3 10 /0 
5 x 3 7000 3 81- 0 x 4 0000 3 8/8 7 x 4 7000 3 10 /- 
5 x 3 0000 3 8/8 0 x 4 7000 9/ 7 o 4 0500 3 10 /6 
Co x 3 0000 2 9/6 6 x 4 0500 3 9/6 8 x 21 6000 3 8/8 

n 6 x 3 7000 -a 10 /- 6 x 4 9500 3 10/- 8 x 28 7000 5 9/- 

3 9/6 
3 10/6 
6 10/8 
3 11/8 

3 1116 t 

Elliptical Oasts, loped. e. in lines at dons Price 

8,c2t 
8x2t 
8x2t 
8x2J 

6600 
9600 
8600 
8500 

ALLOW 2/- each Speaker for pontage and packing, and please specify the exact requirements -the nearest available will be sent. 

6 9/6 
3 101- 
4 10 /- 
5 101- 

OVER 50,000 SOLD AND STILL THE DEMAND 
CONTINUES FOR OUR "HEAVENLY TWINS" 

Ask for a demonstration In 
the shop. 

"CAPRI" 
Sensitive ' 

Super- selective ! 

Superb 
Speaker ! 

NOT (1 \I.Y 
79/6 

(2Y- P. & Pkg.) 
Pocket Super - 
het MW and 
Droitwich LW 
Size4[x2lxiiln. 
Constructional data 119 Post free. 

The best and 
easiest transistor 

build-yourself 
sets available. 

Send S.A.E. 
for FREE 

PARTS LIST 

6 First Grade 
MULLARD 
Transistors 
Diode(s) and 

all components 
BRAND NEW 

and 
GUARANTEED 

Choice of a dozen stations 
in daylight ... 

THE "CONTESSA" 
.'Ot EN ill' 1111.11 .h I.1." 

ONLY 19.19.6 
(3/0 p. & pkg.) 

PORTABLE. and CAR RADIO 
2 WAVEBAND SCPERIIET 
Construction manual 2/10 Post 
Free. 

Inclusive price for all associated components, ease, battery 
and instruction Book complete in every detail. 
05 V PA k'r8 601.0 SEPARATELY ON THE E 

BUILD -AS- YOU -BUY SCHEME 

CONTESSA £9.19.6 
CAPRI l ,-ot 

a, 79/6 
(plus 3,0 
P. s P.) 
(01us 2.- 
P. se P.) 

SELECTED BARGAINS 
Beautifully geared AM /FM 2 Gang Condensers, 4/6: AM /FM IFT's 465 kc /s and 10.7 Mc /s. 4/8 pair; Magnavox Crystal Tape Recorder 
Mikes. 12l6; Double -tuned Transistor ferrox IFT's Q120, 970 kris, 5/6 pair; transistor sub min 7 mm coil set (4) 4/8, the set; Plessey - 
Brayhead turret tuners 34/38 Mc /s, valves 8/8 each; 3 watt Stereo Amplifiers, complete, ready to switch on 79/8; Sentercell rectifiers 
R3/2D- D3- 2 -11'. 2/6 each. DIODES -0A70, 0A79. OA90. CG46H, GD10, 2/- each. 
TRANSISTORS: Set of 6 (RF and LF) including 1 watt matched pair, heat sink and diode, 13/6 the set: 0C45 4/8, PXA101 9/q, AF115 
4/8. Submin. Germanium diode 1/3. M.l diode Bd. each. Silicon diodes. 200 p.l.v.. 200 mA, 1/- each. 400 p.1.v. 330 mA. 2/8 each. 
Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues -our stocks move too quickly! Kindly 
make ,,rovirton for additional postage and packing charges to avoid delay. Terms: Cash With Order or C.O.D. on Ordersov er 10 / -. 
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'PEC///tOfffR,/F "one R. a T. V. LTD. 

COMBINED PORTABLE & CAR RADIO 
The Radio with the STAR features * Operated from PP9 battery. * Full comprehensive instruc- 

tions and point -to -point 
wiring diagram. * Printed circuit board, back 
printed with all component 
values. * Fully tunable over medium 
and long waveband. * Car aerial socket. * Full after -sale 
service. 

* 7- transistor superhet. Out- 
put 350mW. * Two -tone grey wooden cabi- 
net, fitted handle with silver 
coloured fittings. Size 
12} x 8} x 3 }in. * Horizontal tuning scale, size 
II; x 21in. in silver with 
black lettering. * All stations clearly marked. * Ferrite -rod internal aerial. * I.F. 470 Kc /s. 

IIIIIIII111111111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII .! 
FREE -limited period only - 

30 -watt ELECTRIC SOLDERING 

Iron, value Ist., to every = 
purchaser of the parts for 

the "Elegant Seven ". 
Plus 516 P. & P. Parts list& circuit 

:111111111111 11III11II111IIIIIIIIIIIIIIIIIIIl11111IIIlIIIr diagram 216. FREE with parts. 44in. 
Speaker also available, 716 extra. 

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. 

The New Picture- Book'wayof learning 

AS I ELECTRICITY (5 vors) 
ELECTRON ICS (6vois) 

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

f> lit 1 Ii 11 11 Iii111111 n I1 ll lit M )lit liil lilt ií/ 
The series will be 
of exceptional 
value in training 

mechanics and 
technicians in Electri- 

city, Radio and Electronics. 

WHAT READERS SAY 
"Learnt more in part loan the previous 2 years." L.M.J., 
Durham. "I am convinced Mat I am on to something 
really worth while." J.L.P., Fite. "Without doubt they are 
the easiest to follow books I have ever studied." W.J., 
Aylesbury. "Congratulations on a well planned easy to kw. series" M.K. Horsham. "First class, I cannot 

Mew ew -too highly." J.J., Taunton. 
A TECHNICAL PRESS PUBLICATION 

To Selray Book Co. 
60 Hayes Hill, Hayes, Bromley, Kent 

Please send me Without Obligation to Purchase, Basic Electricity/ 
Basic Electronics on 7 Days Free Trial. I will either return set, 
carriage paid, in good condition within 8 days or send down 
payment of 10 /- (Basic Electricity) followed by 6 fortnightly pay- 
ments of 10 / -. Down payment of 12/- (Basic Electronics) followed 
by 6 fortnightly payments of 12/ -. Alternatively, I will send 631 - 
(Basic Electricity -5 parts), 75/- (Basic Electronics -6 parts) 
post free. This offer applies to United Kingdom only. 
Tick against set required (only one set allowed on free trial). 
BASIC ELECTRICITY BASIC ELECTRONICS 
Signature ._._____--.-----------------....-- 

(If under 21, signature of parent or guardian) 
BLOCS LETTERS BELOW 
Name 
FULL POSTAL 

Address 
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The tape deck is fitted next. A 
template is provided with the 
Collaro deck so that the aperture 
may be cut to correct size and 
fixing holes drilled. More heat is 

Fig. 1: A top view of the recorder 
showing the separate and common 

controls and sockets. 

obviously generated with stereo 
equipment than mono and it is 
very advisable to mount the 
deck slightly raised from the 
baseboard by rubber grommets - 
this gives good air space for 
ventilation. 

Stick -on " decorative " tem- 
plates are provided by Martins 
for the controls but it must be 
remembered that only one 
ganged volume control and 
one ganged tone control is used. 
A ganged loudspeaker monitor control was also 
supplied but for reasons t will give later this was 
discarded and two separate controls used. There 
are, of course, two " mike" inputs, two " radio" 
inputs and two magic eye escutcheons. 

The general layout is shown in Figs. 1 and 2. 

L jack ' 
L.S. monitor 

Tone (Ä antl B) 

. volume, 
(Ä and B) 

Radio jack 'A' 

Mic. jack 'A' 

Magic eye ': 
17:=1 

Magic eye S. jack 'B' 

Jg itor 

Play /record 'Á 
ton tape deck) 

Wiring the Equipment 

It is not proposed to describe the amplifiers in 
detail: they are fairly conventional and a circuit 
diagram and point to point wiring instructions are 
supplied with each kit. Wires are 
already attached to the printed 
circuit baseboard of the amplifier 
although it may be necessary to 
extend these for the stereo set up. 
Provided one considers a single 
amplifier at a time it is quite 
possible for the completely non- 
technical to wire up the recorder. 

It is best to consider the ampli- 

Fig. 2: An under side view showing 
the positions of the amplifiers and 

mains transformers. 

fiers as Channels A and B and to 
remember that Channel A occu- 
pies the left -hand side of the 
cabinet and is connected to the 
top connections in the erase and 
record heads. This will give the correct " phase " 
of playback on stereo tapes, provided the 
speakers are similarly placed. 

A switch wafer is supplied with each amplifier 
which is designed to slip on to the speed change 
control on the Collaro deck. This wafer gives cir- 
cuit compensation in the amplifier at the various 
speeds, With spacers ample room will be found to 
fit both wafers on to the spindle of this speed 
control. 

Wiring can now be completed as per the instruc- 
tion booklet with the usual care exercised on 

Ploy /record 

9 
Play /record Speed control 

B (on tape peck) 

adio jack 'fit' 

Mic.jack '8' 

soldering the leads to the heads (it being essential 
to provide heat insulation from the heads with a 

pair of pliers whilst this operation takes place). 

Loudspeakers 

It will be noted that no internal speakers are 
fitted as my already existing pair of wall mounted 
speakers provided a far, better system for repro- 
duction. The wiring for the amplifiers does pro- 
vide for an internal speaker (these being connected 
when the external speaker jack plug is removed). 
For immediate playback on outside locations two 

1 

Play /record 
B 

Tape deck 

Amplifier 'A' 
(Mounted 

a s'B') 

ii 

Mains 
transformer 

Speed 
change 

Amplifier 'B' 
(Mounted on 

side wall 
of cabinet) 

Mains 
Ttranstoriner 

sma 124in. speakers could easily be fitted on each 
side of the cabinet although stereo effect with 
these speakers would be less evident because of the 
narrow spacing. 

The ganged volume control can be taken out of 
gang by a pull upwards on the spindle, and is 
used for " balancing ". I achieved this by switch- 
ing both amplifiers to " record" and feeding a radio 
signal to éach amplifier in turn (this should 
obviously be done on a tuning signal or an audio 
signal generator can be used, if available). It is 

then only necessary to balance on the magic eye 
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shadow. Once balanced the control should be left 
in gang (apart from a periodic check) and any 
further balance compensation for particular 
commercial recordings carried out by decreasing 
volume to the appropriate speaker on the 
" monitor " control. 

It was found initially that a " whistle " was 
recorded and this was traced to a beat note 
between the two erase oscillators. To cure this, 
switch to record on both channels and adjust the 
tuning slug on either one of the erase oscillator 
coils until the whistle disappears. The oscillators 
are remarkably stable as I have only had to carry 
out this operation once and no reappearance of 
" beat " has manifested in 18 months. 

Mono Operation 
For mono operation one amplifier at a time 

can be used -the other amplifiers being muted by 
the appropriate "monitor" control (or separate 
mains switches can be inserted). Ample volume is 
available for ordinary domestic purposes with 
only one channel used. Full track mono, use is 
available by this method all" head " switching is 
avoided. 

On home recordings it was found that a 
disappointing amount of bass was evident. Com- 
pensation is made in the circuit to level out the 
characteristic of the amplifier in the record 
position; this was altered by removing C16 (in the 
Martin circuit) from the record /play switch and 
placing a short across this connection: C16 was 

WIRELESS March, 1964 

then placed in series with the sliding contact of 
this switch and the cathode of V2A (thus reducing 
bass feedback). An immediate improvement was 
evident and I reported this to Martins assuring 
them I was not a " boom " addict: they replied 
that technically I had " messed " up the response 
and they could not explain the apparent improve- 
ment. Constructors may like to try this modifica- 
tion if they are similarly disappointed. 

Stereo Operation 
The subject of stereo recording is an enormous 

one and outside the scope of a constructional 
article. For some really demonstrative instruction 
I would recommend the purchase of a four -track 
stereo tape called "Stereo Confidential" issued by 
Music on Tape and available in either a 31 or 
71-in. /sec. version. 

To feed an external stereo amplifier the outputs 
from the pre -amplifier in the tape recorder can be 
taken from the " radio " sockets. Stereo discs can 
be directly recorded by providing two jack plugs 
from a stereo pickup (red to Channel A) using the 
Radio sockets (remember, however, the re- record- 
ing of commercial discs is prohibited by the usual 
copyright regulations). 

Quality is extremely good and adjudged superior 
to quite expensive console stereograms. With the 
internal output stages it would not. be good enough 
for the hi -fi purist but this recorder is, by com- 
parison, portable and very much cheaper. Cost of 
the deck and units was about £36 but " careful" 
buying could possibly reduce this price. II 

The "7 -20" Stereo Amplifier 
-continued from page 1029 

other one too, in exactly the same position and to 
the same extent. It is of paramount importance to 
maintain absolute symmetry between the two 
channels. 

Adjustments of frequency response in the main 
amplifier should be carried out such that subject- 
ively correct reproduction, with ample bass and 
treble, results from stereo records over SK4, with 
VR2 and VR3 set at mid- track. If this does not 
lead to sufficient speech clarity from a micro- 
phone over SKI (too much bass), reduce the value 
of C5 until satisfactory performance is obtained. 
Much will depend upon the type of microphone 
used. A certain amount of treble boost in the 
microphone preamplifier, VI, alone is also obtain- 
able by replacing C6 with a paper capacitor of 
about 0.1µF capacity. 

Wherever grid stoppers are specified (resistors 
directly in series with control grid connections) 
these must be wired hard up _against the respec- 
tive valveholder pins. 

Loudspeakers 

As already mentioned, speakers, ' or speaker 
groups, of adequate power rating are essential. The 
circuit as shown in Fig. 1 is for 4 to 6f1 speakers 
or groups. 

If 1512 units are to be used, the output transfor- 
mers must be obtained with the appropriate 

secondaries and the components in the main ampli- 
fier negative feedback loops must be changed. The 
correct values for R90, R71 are then 3.9k12, for 
R72, R73 1.8kí2 and for C30, C31. 0.15µF. If 
original values were , altered during frequency 
response adjustments, the above values for 15í2 
speakers require alteration in the same proportion. 

There is no objection to the use of series - 
parallel combinations of smaller speakers at 
different locations, provided that the total power 
rating remains adequate and the normal rulés of 
matching are observed. Furthermore, with such 
multiple speaker positions, care should be exercised 
that stereophonic reproduction (if used) is not 
thereby confused. 

Final Checks 

Upon completion of the amplifier, even if it 
appears to be working satisfactorily, voltages at all 
points shown on Fig. 1 should be compared with 
the prototype figures entered in Fig. 1. A meter of 
at least 20kí2 per volt sensitivity must be used, or 
a valve voltmeter. 

If .a meter of lower sensitivity is used, readings 
may in some cases be falsified (indicate low). Slight 
departures from prototype figures are possible, and 
may be ignored. But large differences -especially if 
different for corresponding points of the two 
channels, indicate faulty components or wiring 
errors, and should be traced and removed. It is 
advisable to check all wiring very carefully before 
first switching the completed amplifier on. 
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1IETUIIN -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. 

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 
W e have full stocks of all components for the Mallard 510, 
Mallard 3 -3, Mallard 2 and 3 Valve Pre -amp. Mallard Stereo. 
Mallard Mixer. Fully detailed list on any of these sent upon 
equest. 

Instruction Manual: All Mallard Audio Circuits in "Circuits 
for Audio Amplifiers ". 9/5. Post Free. 

MARTIN AUDIO KITS 
A range of high quality transistor amplifying equipment is now 
being produced by MARTIN ELECTRONICS. Included are 3 and 
10 watt Amplifiers. Pre- ampllfiers, mixer and input switching 
units, Please write far lull details. 

ARMSTRONG EQUIPMENT 
TUNER AMPLIFIERS 

Hire 
Cash Price Deposit 

Mlodei 227 Stereo .. .. £48.15.0 £9.15.0 
Model 1.7M Mono ., ,. £33.18.0 £6.18.0 
Model 226 De Luxe Stereo ., £58. 0.0 £11. 0.0 
stereo 55 Stereo £29.18.0 £5.18.0 

RADIOGRAM CHASSIS 
Model AF208 Aí7 /FM.. 

6 Model Till FM .. 
Model S1'3 Mk 2 AM /FM 

£21. 4.0 
TUNERS 
.. £20. 8.0 
.. £25.12.0 

£4. 

£4, 
£5. 

4.0 

2.0 
2.0 

.1,I:.:ers' literature available on any item. 

Purchase 
Mthly /Pmts. 
12 of 23.11.6 
12 of £2. 9.6 
12 01 £4. 2.6 
12 of £2. 4.0 

12 of £1.11.2 

12 of £1. 9.11 
12 of £1.17.11 

NEW MULLARD CONDENSERS 
dullard Miniature Foil and Polyester condensers as used in the 

Mlatest 
TV and Transistor sets. 

iniature Foil. 30 volt working for Translator sets. ,01mfd, 
71d.: .022mfd. 9d.; .047mfd. 9d.:.1mfd. 11d. 
Polyster Tubular Capacitors. Moulded outer case designed to 
withstand accidental contact with the soldering iron. Tolerance 
I0 ° 0. 125%. range:.01mfd, .022mfd, 047mfd, all 9d. each..1mfd, 
1/2: .22mfd. 1 /3:.47mfd, 1/8: lmfd, 3/ -. 
400v. range: .001mfd, .0022mfd, .0047mfd, .01mfd, ,022mfd. all 9d, 
-x h. .047m1d. 1/2. .1infd, 1 /3. .22m id. 1 /8. .47rnfd, 2/5. Pulare 

MINIATURE ELECTROLYTIC CONDENSERS 
Latest miniature typer by Mallard sad Radin pave.. 
1(A1)10 SPARES. All 15 volt, 2mtd. 4mld, 5mfd, 8mfd, lOmfd, 
16mld. 32mfd, 50mfd, 106mfd, all 2/3 each. Postage extra. 
MOLLARD. 2mfd, 10v. 1/9: 4m1'd, 4v. 1 /9: 10mfd. 16v. 1I8: 16mfd, 
10v. 1 /S: 25mfd, 4v. 1 /8: 25mfd, 25v. 1/3: 32rnfd, 2.5v. 1/8; 32mfd, 40v 

1 /8. 

"SYNCHROTAPE" RECORDING TAPE 
.a priced British tape. all reels fitted with leaders. standard Play: 60011. (5.1 13/6: 850ft. (51") 17 /-: 1,200ft, i7.í 21/ -. 

Long Play: 900ft. (5-) 17/ -; 1,200ft. 54') 20/ -; 1.800ft. (7") 30 / -. 
A l l Post Free. 

TAPE RECORDING EQUIPMENT 
'PAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. 
('OLLARO S'l'CDIO, latest 
model. Two track. Bradmat ie 
Head* £10.19.8 £2. 3.6 12 of 
Four Track. Marriott Heads £17.17.0 /3.12.0 12 of 26/2 

MARTIN 'TAPE AMPLIFIER KITS 
Tape Amplifiers 
For Collaro 8311 -V 2 -Track £11.11.0 8311 -4 V 4 -Track £12.12.0 
l'ape Pre -Am lifters 
Por Collaro 8312 -CP 2 -Track 28.8.0 8312 -4 -CP 9 -Track £9.9.0 
Drop through assembly for mounting 8312 Pre -Amp under Collar" 
Deck, 61.11.8. ('airs 111g ('ases with speaker. For Collard Deck and 8311 Ampli- 
fier £5.5.0. 
11.P. TERMS available on decks, amp. and cases. Ask for quote. 

MULLARD TAPE PRE: AMPLIFIER KIT 
We stock complete kits and all separate components for the 
'dullard Tape Pre -Amplifier. Fully detailed list available. 

LOUDSPEAKERS 
GOODMANS: Ailette eln., 95.5.7: Axiom 10ín.. £6.5.11: 12ín. 
Axiom 201, £10.17.4 :12ín.. Axiom 301. £15.4.6: 121n.. Audloar 
51 Bass. £9.2.8: 12in., Audlom GI Bass, 614.7.8: 'ri'ebax 
Tweeter, £8.10.9; XO50110 Crossover unit. 22.0.11. 
1VHITELEY: HF1016 loin., 27.0.0; 11F1012 loin., £4.7.8: 
IIFBIS 81n.. 28.0.0; 1916 Din.. £5.13.8: Tí0 'Tweeter, £4.8.3: T359 
I oe,'ter, £1.10.6: ('X3000 Crossover unit 21.11.8: CX15On ,ssover unit, £2.0.0. H.P. Terms available, on all speakers. 

16/4 

P.W. TEST METER KIT 
Send for fully detailed list. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mallard 
circuits. * Log /Anti -Log, 500k. 1 meg. 2 meg, *. Log /Lo 50k. 
250k, 1 meg. 2 meg, * Lin/Lin 28í0k, 500k, 1 meg. 2 meg. A8í 10/6 
each. Postage extra. 

TRANSISTORS 
MULLARD. Current production types. not reelects. All In 
makers' boxes. Postage 3d. on each. 
AF114, 1 / -: ÁF115, 10/8; AF116, 101 -: AF117, 9/8; OC44. 8/3; 0C45 
8 / -: OC,O and OC71, 8/8; OC12, 8/ -; 0072 Matched Pairs, 16/ -: 
0078, 8 / -: 0081. 81 -: 0C170, 8/6: OC171, 9 /-. Any other Mallard 
type obtained promptly. Ask for quotation. 

JASON F.M. TUNERS 
stock all parts needed for the construction of these excellent 

tuners. All parts can be supplied separately but we can oiler 
attra: t ice reductions in price If all Items are purchased at same 
time as lullows. 

FMri'I, £8.12.8: FMIT2 (less power). £7.15.0. 
EXITS 1[)í1h power). £9.12.6: FM'l'3(less potter) £9.9.6. 

í'M11'3 (w I1h power), £11.7.6. Mercury 2. £10.14.8. 
.11'\72, £14.12.6. 

Hire Purchase Terms available. Ask for list. 

P.W. STRAND, MAYFAIR & SAVOY UNITS 
We stock parts for the P.W. Strand Amplifier. Mayfair Pre -AmP- 
liller and Savoy FM Tinier. Detailed price lists are available. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly /Pmts. 
AVO Model 8 Mark II .. £24. 0.0 £4.18.0 12 of 61.15.2 
AVO Model 7 Mark II .. £91. 0.0 £4. 4.0 12 of 81.10.10 

MI AYO s II i minor Mark 4 .. £9.10. £1.18.0 12 of 14/4 
r.M1.K. IPhI .. ,. £3.19.8 £1. 8.9 3 of 81.2.0 

M.E. 11'7. £5.19.6 £1.15.6 3 of £1.11.4 
T. Mí.1.. 5R,del 500 .. 28.19.6 21.15.6 12 of 13/8 
'I It I. lilt 8101)1:L197,% . 210.10.0 £2. 2.0 12 of 15/8 
l'c cis nt am of the above supplied free on request. 
Do t o models 7 and 8 are both latest models from current Wre- 
daclton -not to be confused with Government Surplus. 

OUTPUT TRANSFORMERS 
GILSON: W0596A, W08968, 50/8, post 2/5. 910710. 55/8. Post 2/6. 
W0892, 62/3. post 2/9. W0767, 27/ -, post 1/8. W0798A, 57/6, post 2/6. 
W01932. 84/ -. post 3/ -. 

' ppoo 11yy 

PAR l KO P2ß 47/6: P2642 45/-: 
P4131. 

47 /g. All plus post 2/9: 
P2641. 29/8. post 2/ -; P29213. 17/ -. post 2/ -; P2932. 41/-, Post 2/b. 

MAINS TRANSFORMERS 
1í11.S(1.\: W0741A. 63/ -. post 4/ -; W0839. 49/9, post 2/9: W01323. 

58 /8, st 1/5; W 1213 ' 

58/ -. post 3/6; W01566, 60 /-, post 4/6; W01341. 
2/-. 

PAIL Mí1 :Kot P2531, 35/-, post 219: P2630, 54/9, post 3/3; P2844. 
76/6. post 4/ -1 P2930. 41/ -, Post 3/ -: P2931. 58/9. post 3/3. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts, 

RECORD CHANGERS 
GARRARD Al'TOSLIMM 

(Mono PCI £7. 2.8 21. 8.8 
GARRARD Al'l'OSLIM 

De- hrc,: \'l' (:11onoPU) ., £11. 9.0 £2. 6.0 12 of 18 /11 
I:ARII Ail D Al'1'OS1.IM1 

r,lk, ono PUi . £12. 5.4 £2. 9.4 1; of 19 /- 
1t.S.11. 1 Ala TC3 Mono PU) 28.19.8 £1. 7.8 12 of 11/- 
B.5.11. C .t1 Monarch 

('Peas stereo /LP/781 27.19.6 61.11.6 12 of 12/4 
11.5.11. XI.; Ti) Mono PU) 27.19.8 £1.118. 12 of 12/4 

t A Ili 
'1'085 Stereo /LP /78) .. .. 28.19.8 21.15.6 12 of 13/8 

SINGLE RECORD PI.Al'ERS 
R.S.K. Ti 12 r TC8 Mono PU I 23.17.8 £1. 4.6 3 of £1.1.0 
B.S.T. GI (TC8 Mono PU) .. 24.18.8 £1. 8.8 3of £1.8.8 
GARRARD SRPIO 

(Mono PU) £5. 9.11 21.12.11 3 of 21.9.0 
TRANSCRIPTION UNITS 

GARRARD 4HF (GC8 PU) £16.12.6 £3. 8.6 12 of £1.4.5 
PHILIPS AGING (S /M PU).. £12.12.0 £2.10.0 12 of 18 /8 
Many of the above can be supplied for stereo working. See our 
Gramophone Lquipment List for details. 

12 of 11/2 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to 25, minimum of 4/2. Over 15 
and under £10. 2/8. Over £10, no 
charge. Postage extra on CASH 
order under £3 except where 
stated. Postage extra on over- 
seas orders irrespective of 
price. 

WATTS 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 0/- 
in the E. Service charge 5 %. 
minimum charge le / -. Six 
months: Deposit SI- in the £. 
Service charge 7i° minimum 
charge 13/ -. Twelve months: 
Deposit 4/. in the L. Service 
charge 10%. minimum charge 
2íi /-. 
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Wide -range Transistorised 
SIGNAL GENERATOR -Model 27 

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

i9.12.3 
with test lead and battery. 

Post and Packing 3/6 extra. 
H.P. 48/- deposit and 27/- monthly. 

Trade and Export Enquiries Invited 

NOMBREX INSTRUMENTATION 
Wide -range Transistorised 

AUDIO GENERATOR -Model 63 

Range 10- 100,000 c /s. 

* Laboratory Standard Specification 
* Sine and Square Wave 
* Direct Frequency Calibration 
* Accuracy and Low Distortion 
* Calibrated Output Voltage 
* Battery Operated and Compact 

f 16IS.O test lélad 
with 

Battery 2/3. Post and Packing 3/6. 
H.P. 4 gus. deposit and 47/- monthly. 

........ Aí..:' 

NOMBREX LTD. instruments n 

Wide -range Transistorised 
C.R. BRIDGE -Model 62 
6 Ranges: 1 S2 to 100M f? 

1pF to 100µF 
* Visual null indicator 
* Power factor check 
* Electrolytic leakage test 
* Battery operated 

f8.7.3 
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. 

LISTEN TO THE WORLD on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Receives speech and music 

- 4 A.E. frotu all over the world. Price br- .vt includes valve and one coil r covering 40 -100 metres. Can 
be extended to cover 10-100 ': metres. Can be converted to 2 
or 3 valve and all -mains 
speaker use Total Building 
Costs 35/.. P. & P. 2/ -. 

R.C.S. TRANSISTORISED 
TAPE TUNER 

Wonderful reproduction of all your 

medium 
programmes. 

Special circuit 
full 

orpo wave band. rodcaaerial and 
aePLET d 

tuning condenser gives COMPLETE tuning 
ferrite 

COMPLETE 
STATION SEPARATION. Attrac- 
tive case size 3i x 2t x lin. deep. NO 
EXTERNAL AERIAL OR EARTH ONLY REQUIRED. Chassis and compo- 
nests colour coded for easy con- (VT3 struction. All parts supplied with 
step by step instructions. 

- ,* 'e G+ 
a P. 8 P, 25/- 2/ 

battery 2/6 extra). 

THE R.C.S. PERSONAL SET 
For Private Listening 

An. amazing, little set, with built -in --lb 
ferrite rod aerial bringing in medium wave 
at.wonderful, volume. Sturdy case. 
Size only 2i x 31 x lm. Fits into the 

.se' of the band. Drilled chassis colour 
n coded for easy assembly. Total Building 

Costs (including earpiece) 30/- F. & P. 

R.C.S. CRYSTAL RECEIVER 
11111111p Covering medium wave band. Ideal for the 

beginner! All components in- 8 t P. & P. If eluding case. I. 1/6. t_- _... 
(Suitable headphones 9/8). Easlly converted to .!, 
1- transistor or 2 -stage transistor receiver. 

All parts available separately. Send S.A.E. for free layout plans 
and parts lists of any of the above sets. 

R.C.S. PRODUCTS (RADIO) LTD. 
I I Oliver Rd., London, E.I7. (Mail Order only) 

Export Trade enquiries invited 

ERSIN MULTICORE SOLDERS 
for a first class joint every time 
Wherever precision 
soldering is essential, 
manufacturers, eng- 
ineers and handymen 
rely on MULTICORE. 
There's a MULTICORE 
SOLDER just made for 
the job you have in 
hand. Here are some 
of them. 

PRINTED CIRCUIT & 
TRANSISTOR SOLDER 
Designed for soldering High 
Temperature sensitive com- 
ponents. Plastic re- usable 

reel contains 250 
feet of 60/40 High 
Tin Quality 22 s.w.g. ERSIN 
MULTICORE SOLDER 
with 5 -cores of 
non -corrosive 
flux. Ask for Size 
10. 5/ each. 

For small users. the same 
specification is available ou 
a 2(6d. reel. 

THE NEW HANDY 
DISPENSER 
Easy to find in the 
tool box -simple to 
use. The solder in in 

continuous coil 
which can be used 
direct from the 
bandy free -standing 
dispenser -in fact, it 
ID virtually a third 
hand for those tricky 
soldering lobs. Con- 
taining 25 feet 6-core 
18 s.w.g. 
Ersln Multicore 
Savblt alloy. 216 

BIB WIRE STRIPPER 

AND CUTTER 
Strips insulation L:! 

without nicking wire, (4 

Cuts wire cleanly 
splits extruding 
flex. 316 each 

MULTICORE SOLDERS LTD 
UULTICORE WORKS. HEMEL HEMPSTEAD, HERTS. (a0IIM00R 333$) 

CMMS.11a 
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rade 

ews 
Sound Effects Tapes 

THE recently issued series of Castle sound effects 
records is now available as pre -recorded tapes. 

These tapes have been made of all the Castle 
records so far released and will be made of future 
discs. 

The tapes are recorded direct from the masters 
at a speed of 3fin.p.s., full track, and are 
accommodated on standard 3in. spools. This means 
the tapes can be replayed on all standard full 
track, half track or quarter track recorders. 
irrespective of track selection. 

The tapes have the same coding as the records 
and follow exactly the effects and timings of the 
respective discs. The price of a tape is 18s. 6d. 

Produced by F. C. Judd (Sound Recording) 
Limited, the tapes are distributed by Recorded 
Tuition Limited, 174 Maybank Road, South 
Woodford, London, E:18. 

The Hammarlund HQ -170A triple conversion receiver. 

Triple Conversion Receiver 

IN the familiar style of Hammarlund receivers, 
the HQ -170A makes its first appearance with 

claims of improved stability and overall perfor- 
mance on previous models. The many refinements 
of this new receiver make for optimum reception 
of ssb /c.w. and a.m. /mcw, and vernier tuning, 
adjustable bind- width, etc, help to make the 
HQ -170A an attractive set for the amateur. 

The 17-valve circuit incorporates an automatic 
noise limiter and allows triple conversion for i.f. 
frequencies of 3035kc /s, 455kc /s and 60kcrs. The 
circuit front end provides tuning over the 6, 10, 15, 
20, 40, 80 and 160m bands. K. W. Electronics 
Limited, Vanguard Works, 1 Heath Street, Dart- 
ford, Kent, are the U.K. agents for Hammarlund 
equipment. 

Transistor Tester 

A NEW portable transistor tester is being 
marketed by the Irongate (M.O.) Company 

Limited, which is capable of accurately testing 
both general and power transistors and -diodes. 
The tester (model AT -1) is battery -powered and 
measures only 7 #in. x 4in. x 3in. 

A large, easy -to -read meter is a feature of the 
panel of this instrument, as well as the quick - 
release spring sockets for holding the component 
tinder test. The price of the model AT -1 is 
£9 17s. 6d. and the makers are the Irongate (M.O.) 
Company Limited, Irongate Wharf Road, Praed 
Street, London, W.2. 

Radio -telephone 
ONE of the new radio -telephone equipments 

recently announced by Rank -Bush Murphy 
Electronics, is the " Rambler". This is a portable 
receiver /transmitter designed for two -way commu- 
nication between fixed or mobile stations. 

It employs a fully transistorised circuit and 
takes its power from a small mercury battery, 
which provides more than 50 hours operating life. 

Amplitude modulation is employed in the 
Rambler, which operates in the range 50 to 
140Mc /s. A small built -in loudspeaker and tele- 
scopic aerial are features of the equipment and 
provision is made for using either a microphone or 
lightweight handset. The price of the Rambler is 
80 guineas and the manufacturers are Rank -Bush 
Murphy Limited. Bessemer Road, Welwyn Garden 
City, Hertfordshire. 

wm: 

The "Rambler" radio- 
telephone made by 
Rank -Bush Murphy. 
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Miniature Transistor Receiver 

ANEW six -stage transistor receiver kit has been 
announced by Sinclair Radionics Limited. 

Known as the " Micro -Six ", this receiver, when 
fully assembled, measures only ltin. x 13/10in. x tin. 

Power to operate the receiver is provided by a 
mercury cell which will last several months. Using 
an internal ferrite rod aerial, the receiver tunes 
over the medium wave band and delivers its out- 
put through an earpiece which comes complete 
with the kit of parts. Micro -miniature components 
and a printed circuit are employed in the construc- 
tion, and building instructions accompany each 
kit. The Micro -Six may be obtained from Sinclair 
Radionics Limited, 69 Histon Road, Cambridge, 
at a cost of 59s. 6d. 

This illustration shows, larger than life -size, the 
Sinclair Micro -Six. 

March, 1964 

A new portable 
tape recorder 
made by 
Standard. 

Mains Battery Tape Recorder 
THE Unicorder model SR -F6IRT is a portable 

tape recorder made by Standard which will 
operate from a mains supply or from tea torch - 
type batteries. Despite its small size -8in. x 
x 3in. -the Unicorder features two -speed, twin - 
track operation. The recorder takes 31ín. tape 
spools and incorporates most of the facilities of 
standard -size machines. One unusual feature, how- 
ever, is its facility for remote -control operation. 

The SR -F6IRT employs two internal loud- 
speakers, each 21in. in diameter, although a socket 
for an extension speaker is provided. It is possible 
to operate the recorder in its leather carrying case 
which is included in the price -36 guineas. The 
U.K. agents for Standard products are Denham 
and Morley Limited, Denmore House, 173 /175 
Cleveland Street, London, W.I. 

r'~'il'r'': : : ':f i' r : ::: :: :'r:J: ile.':': :: 'i: 
NEED AN AERIAL FOR BBC -2? 

Then get the March issue of PRACTICAL TELEVISION which carries a special article 
giving designs for u.h.f. arrays. 

In every issue of Practical Television: 

* Regular articles on servicing and fault finding * Monthly commentary and hints on TV DX reception * Articles on amateur TV transmitting * Colour TV explained plus other informative articles 

Also in the March issue A Vision Transmitter /Receiver for the 70cm ham band. 

ti 
MAKE SURE OF YOUR COPY OUT ON FEBRUARY 21st 2/- 

w.re:: s'.:. -o : :: r:: "Adore 
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PORTABLE TRANSISTOR RADIOS 
BACKED BY SUPER AFTER SALES SERVICE 

5 WAVEBAND 
!ROAMER SEVEN Mk III I 

9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves, Trawler Band and two 
Short Waves to approx. 17 metres. Push -pull output for 
room filling volume from rich toned heavy duty 5ín. 
speaker. Ferrite rod aerial for M &L waves and telescopic 
aerial for S Waves. Air spaced ganged tuning condenser 
ensures wonderful stations selection. Simulated hide 
case with gilt trim and shoulder and hand straps. 
Size 9 x 7 x 41n. approx. The perfect portable and the 
Ideal ear radio. (Uses PP9 battery available anywhere.) 

PORTABLE OR 
CAR RADIO 

Amazing performance 
and specification 

Total cost of parts now only 

£5.19.6 
Ports Price List and easy 
build plans 31 -. 

P. & P. 
516 

TRANSONA FIVE 1 '1 TRANSONA SIX 
P., 

Parts Price List and easy 
build plans 21- 

7 stages -S transistors 
and 2 diodes. 

Fully tunable over medium 
and Long Waves and Trawler 
band. Incorporates Ferrite 
rod aerial. tuning condenser. 
volume control, new type fine 
tone super dynamic speaker, 
etc. Attractive case. Size 61 x 
49 x lain, with red speaker 
grille. 
available U ble 

(Uses battery 
) 

Total cost of all 

parts now only 4216 
P. & P. 316. 

SUPER SEVEN 

Parrs 

9 stages -7 transistors 
and 2 diodes 

Covers Medium and Long 
Waves and Trawler band. The 
ideal radio, cati be fitted with 
carrying strap for outdoor 
use. Completely portable - 
bas built In aerial for wonder- 
ful reception. Push -pull out - 
put. Sin. speaker twill drive 
larger speaker). Size 71 x 51 x 
Lein. (Uses PP() battery 
available anywhere.) 

Total cost of all 
113. 19.6 P. & P. 

parts now only 316 
Price List and easy build plans 21 -. 

I ROAMER SIX 
FREE!Miniature Earpiece, plug and s eket (value 916) 

and details of conversion to private listening. 

stands -6 trans. 
istors and 2 diodes. 
Listen to stations 
half a world away 
with this 5 waveband 
portable. Tunable on 
Medium and Long 
waves, Trawler Band 
and two Short waves. 
Sensitive ferrite rod 
aerial and telescopic 
aerial for short 
waves. Top grade 
transistors. 3 -Inch 
speaker, handsome 
rase with gilt fittings 
Size 61 x 41 x 11 in. 

Total cost of all Z4. P. &P.316. Parts Price List and. 
parts now only L9.6 easy build plans 3l-. 

8 stages -6 transistors 
and 2 diodes. 
This is a top performance 
receiver covering full Medium 
and Long Waves and Trawler 
Band. High -grade powerrul 
magnet 31st. speaker makes 
listening a pleasure. Push - 
pull transformers mor ample 
power. Ferrite rod aerial. 
Many stations listed in one 
evening including Luxem- 
bourg laud and clear. Attrac- 
tive case In grey with red 
grille. Size 61 x 4t x Ilan. (Uses 
PP4 battery available any- 
where). (Carrying strap 2 / -ex.) 

Total cost of all CO 6 PAP. 
parts now only 316 

NEW! 

Parts Price List 
and easy build plans 1,6 

I MELODY SIX(7arr7;>e, tr..'4" `°y 

amazed at rolu.ne and rtr- 

J.U., J'torM1lonotTe« 

FREE! Miniature Earpiece, plug and socket (value 916) 
and details of conversion to private listening. 

8 Stages -6 transistors 
moss and 2 diodes. 

x!sfÿ Our latest completely portable 
transistor radio covering me- 
dium and long waves. Incorpor- 
ates pre -tagged circuit board. 
31n. heavy duty speaker, top 
grade transistors, volume con- 
trol, tuning condenser, wave 
change slide switch, sensitive 
bin. ferrite rod aerial. Push -pull 
output. Wonderful reception of 
B.B.C. Home and Light., 208 and 
many Continental stations. 
Handsome leather -look pocket 

size case, only 8i x 31 x 1 `In. approx.. with gilt speaker grille and 
supplied with hand and shoulder straps. 

9 £4 Total cost of all ..6 P. & P. Parts Price List and 
parts only L`1 7 V 30 easy build plans 21- 

7 stages -5 transistors and 2 

diodes. 
Covers Medium and Long Waves and 
Trawler Band. a feature usually 
found in only the most expensive 
radios. On test Home. Light. Lux- 
embourg and many Continental 
stations were received loud and 
clear. Designed round supersensi- 
tive Ferrite Rod Aerial and tine tone 
211n. moving colt speaker, built Into attractive bljck Buse alti, 
red speaker grille. Size 51 x 11 x 311n. (Uses 1289 battery avaflablr 
anywhere.) 
Total cost of all 42/6 P. & P. 31- Parts Price List and 
parts now only easy build plans lib 

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. 

Radio Exchange Co. 
27 HARPUR STREET, BEDFORD 
Phone 2367 Opposite Co -op. 9 to S p.m. 10 -I p m. Sais. 
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WEYRAD 
6- TRANSISTOR 2 -WAVE SUPERHET RECEIVER 

MODIFICATIONS NOW AVAILABLE FOR 500 mW OUTPUT 
ROD AERIAL -RA2W 
6 in. long, ?s in. diameter, connections to tags 
on Coils. For 208pF tuning capacity. Complete 
with Car Aerial Coil ... ... ... ... 12,6 
OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176pF tuning capacity, L.W. 
by extra podder ... .., 5/4 
I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC ... 5/7 

(2 required) 
3rd Stage- P50 /3CC 6/- 
DRIVER TRANSFORMER -LFDT4 9/6 
OUTPUT TRANSFORMER -OPTI 10/6 
PRINTED CIRCUIT -PCAI ... 9/6 

In response to many requests we have redesigned the output stages to give 500 mW and to enable 
a standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate 

leaflet available on receipt of stamp. 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS . ... ... 2/- 
TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 3- TRANSISTOR, 500 mW 
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... 63/6 

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 15th April, 1964. 
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 Pembridg College of Electronics (Dept. PII) 
34a Hereford Road, London, W.2. 

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

Name 

Address 

CMIr 
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One 

PRACTICAL WIRELESS 

A simple, dry battery operated 
receiver, suitable for the 

beginner. 

BY C. J. MITCHELL 

THIS is a simple one -valve regenerative receiver 
which any beginner should be capable of 
building. The circuitry is quite standard but a 

novel form of construction is incorporated. This 
little set produced quite remarkable results when 
used with a short aerial (22ft.). Even Radio 
Australia has been heard at reasonable strength at 
the author's location (Epsom, Surrey). 

The receiver is built on a standard two ounce 
tobacco tin with removable lid (not hinged type). 
This tin is extremely easy to make soldered con- 
nections to. and even a lightweight iron will 
suffice. The lid is removed and bolted to the 
upturned tin. The front can be painted, if desired. 

Major Components 
The coil used in the prototype was the Osmor type 

SWQ2, which covers 3.5Mc /s to 12Mc /s. Alterna- 
tively the type SWQI which covers 11Mc /s to 
30Mc /s could be used. These coils have adjustable 
dust cores which will slightly 'vary the band 
covered. 

An acorn triode type 955 was used, however an 
acorn pentode type 954 with anode, grid 3 and 
grid 2 strapped together would also be suitable. 
The author managed to purchase a valve base for 
the 955. This particular item may prove difficult 
to obtain. but it is stocked by some surplus 
dealers. On the other hand it is possible to solder 

Aerial 

L1 
S/W02 

Í 

RF chóke 

RI 
2.2Mf1 

Headphone 

v1 
955 

CI C2 
47pF 0.1NF 

! 

25 
pF 

30F0 il 

VC3 
OOpF 

Tuning 6.3V+ 

- Bandspread 

r+ 

HT-- 
LT- 

Reaction 

Fig. l: The circuit of the receiver. 

30:7 

Hole for 
coil L1 

Hole for 
valve V1 

3 holes for 
through chassis leads 

Headphone 
sockets 

Fig. 2a (above): The tobacco tin chassis; b (below): 
the tin lid used as the front panel. 

Hole for 
vC1 Reaction 

Position Of chassis 
behind panel VC2 Bandspread 

a 4 

Hole for 
VC3 turning 

Hole for 

Hole for 
bolt securing 

to Chassis 

L 
the wires directly to the pins of the valve, and this 
is the obvious remedy. 

Tuning is performed by means of a 100pF 
solid dielectric variable capacitor VC3. A 300pF 
small solid dielectric capacitor VC1 suffices for 
reaction, and for bandspread a 25pF panel 
mounting trimmer VC2 was used. 

This receiver is powered sby dry batteries, and is 
especially convenient for beginners. Two 3V cycle 
headlamp batteries will be required for the heater 
and a 90V high tension radio battery for the h.t. 

The two 3V batteries are connected in series 
(positive to negative) to obtain a 6V supply. 

Beginners should note that in its existing form 
this receiver is not suitable for use with an a.c. 
mains power unit. 
Construction 

Having drilled the chassis and lid, as shown in 
Fig 1 bolt the front panel in position and 'noun 
he three controls -tuning. reaction and band 

spread. 
COMPONENTS LIST 

RI 2.2M S2 carbon 
CI 47pF ceramic or mica 
C2 0.1µF paper 
VCI 300pF solid dielectric variable 
VC2 25pF air dielectric trimmer 
VC3 100pF solid dielectric variable 
LI Coil 3.5 to 12 Mc /s (Osmor SWQ2) 
1.2 R.F. choke 2.5mH 
VI 955 or 954 
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Next mount the valve holder (if used), using 
suitable stand -off insulators if necessary. Then 
follow with the headphone socket, coil and 
grommet for power lead. 

Now start on the soldering by earthing the 
moving vanes of all the variable capacitors, the 
cathode and one side of the valve heater, and also 
the appropriate tags of the coil. Next connect up 
the tuning, bandspread and reaction capacitors to 
their respective parts of the coil; then wire the 
grid leak resistor Rl and capacitor Cl and finally 
the r.f. choke and the power lead. 

Operating 
Connect an earial and earth to the set and plug 

in a pair of medium or high impedance head- 
phones. 

Connect up to the 1.t. and h.t. batteries and 
switch on. Adjust the reaction control until the 
set is almost into oscillation then rotate the tuning 
controls to bring in the signals. The bandspread 
capacitor is used for fine tuning. The . reaction 

Nut and bolt securing VC2 
panel to Bandspread 

March, 1964 

Type 955 

Fig. 4: Connections to two types of acorn 
which may be used in this set. 

control will need adjusting occasionally during the 
tuning as its optimum setting varies from one end 
of the scale to the other. 

If no signals are heard then it is most likely 
that the connections to the reaction coil need 
reversing. 

Using the reaction control carefully so that the 
receiver is always operating at the point of maxi- 
mum sensitivity, it should be possible to receive 
signals from all parts of the world. 

A MUST FOR HOME HANDYMEN! 

H.T.+ LT+(6.3V) 

Fig. 3a (above): The underside wiring; b (below): 
the wiring on the top of the chassis. 

VC3 
Tuning 

VC1 
Reaction 

An Up -to- the -Minute Guide to Improvements 

in the Home 

Front 
panel 

Points marked M.C. denote earthing connections 
to chassis 

Tobacco tin used as chassis and lid as front panel 

rORDER NOW! 

Special sections on: 
Exterior Improve- 
ments, Interior Decor- 

ation, Modernisation, 
Kitchens, Concreting 
and Brickwork, Fur- 
niture and Woodwork- 
ing, Garden Furniture, 
Home Workshop. 

OUT FEBRUARY 28th -216 

J 

To 
(Name of Newsagent) 

Please reserve /deliver my copy of the PRACTICAL HOUSE- 
HOLDER SPRING ANNUAL 1964 (2/6). on sale February 26th. 

Name 

Address 

_____.______'. 
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SCOOP ! Hi -Fi 10 watt Amplifier 0.10.0 complete. 
Carr. 5 6. Branded manufacturer's model (cartoned). Very 
latest high efficiency valves. Push -pull output. Separate bass - 
treble controls, dual input for "mike ". 3 or 15 ohm speakers. 
High sensitivity. Fully guaranteed. 

SCOOP ! Baby Alarm or Intercomm. Kit. Complete 
set of parts with diagram, etc. Housed in Two beautiful moulded 
plastic cabinets of pleasing design. High sensitivity, Fully 
Controllable. Only 4 gns., carr. 5f -, or Assembled Ready 
for Use, LS. 

SCOOP ! l7in., LI I; 14in. 47. 12 months' fully written 
guarantee. Channels for all areas. Insured. Carr. 14in., 20, -; 

17in. 30, -. These TV sets are ex- Rental, already well main- 
tained. We regun tubes ourselves. Valves and parts are 

manufacturers' surpluses. ALL SETS have a written guarantee 
covering valves, tubes and components. 

SCOOP ! Set of 6 Transistors and Diode. Brand new. 
Beautifully Boxed. Complete with Circuit, MO, P.P. II -. 

DO IT YOURSELF 
Build a Record Player and save Pounds 
The Cheapest Way The L.K. Way 
Famous Autochanger or Single Player Units supplied with 
brand new. two -tone, de -luxe portable cabinets. 17 x 15 x 8f In. 
Strong carrying handle. gilt finish clips and hinges as used by 
famous make for 22 gn. model. Ready cut out motor board. 
14 x 131n. Front baffle 7 x 41n. 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. Special instructions enable assembly in 30 minutes. 
Only 5 wires to Join. 12 month's written guarantee. Available 
separately or package deals as below. 

L.K. PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 
B.S.R. U.A.14 - £11. 0.0 P.P. 5/6 
Garrard Autoslim £11.10.0 P.P. 5/6 

Single Player Kits as above 
Garrard S.R.P.10 £10.15.0 P.P. 5/6 
E.M.I. Autostop £11. 0.0 P.P. 5/6 
Individual Prices for those who wish to purchase separately. 
Record Player Cabinet with Cut -out Board £2.15.0 P.P. 3/6 
Amplifier with 7 x 41n. speaker £3.10.0 P.P. 2/6 

Auto -changers 
H.S.R. U.A.14 £5.10.0 P.P. 5/6 
Garrard Auto Slim £6.15.0 P.P. 4/6 

Single Players 
E.M.I. Auto -Stop 25. 7.6 P.P. 4/6 
Garrard S.R.P.10 £5. 7.6 P.P. 4/6 
E.M.I. Separate Pick-up £3. 5.0 P.P. 3/6 

Transcription Units- Stereo -Mono 
Garrard 4 H.F £16. 0.0 P.P. 5/- 
Philips A.G.10 /16 £12. 0.0 P.P. 5/- 
Garrard A.T.6 £10. 5.0 P.P. 5/- 

SCOOP ! lain. Speakers by W. B. of Mansfield. A beautiful 
H -Fl Speaker In maker's cartons. Fully guaranteed. Our 
price, 42/ -. P.P. 1/10. 

SCOOP ! A First-Class 2 Wave -Band Superhet Chassis, 
Transistor. By world famous manufacturer. Fully built, 

tested, aligned, boxed, guaranteed. Our price only £4.4.0. 
Suitable speaker 35 ohms. 10/6. 
A cabinet can be supplied for 22/6 only. Hurry while stocks 
last. P.P. 2/3. 

SCOOP ! Record Player Amplifier. 2 valve, A.C. mains. 
Output 3 watts. Ready built, tested. guaranteed. Complete 
with valves, output transformer and speaker. Our price 50/- 
only. Product of national manufacturer. P.P. 1/6. 

SCOOP ! B.S.R. U.A.14 Auto -changers. Brand new and 
wired for stereo. Note OUR price £5.10.0 only. P.P. 5/6. 

SCOOP ! A Short Wave Receiver. Speech and music from 
all over the world. covering 90 -100 metres. Conversion for 
10 -100 metres If required. This is not a toy but a receiver fully 
built, tested and guaranteed. Our price 62/ -. In kit form 
42/ -. P.P. 2/3. 

SCOOP ! Personal Radio. Built in ferrite rod aerial. 
Medium wave only. Wonderful volume. Size 2/ x 34 x :34in. 
Fits In the palm of the hand. In kit form only, 32/- complete 
in every detall. P.P. 1/8. 

SCOOP ! Top Qunilt Recording Tape fl/- per tape. u o 

more post free). 
410. 600ft. .. 12/6 Min. 1200ft. .. 17/6 
Sin. 600ft. .. 12/6 Min. 1800ft. .. 35 /- 
5in. 900ft. .. 17/- lin. 12W7í. .. 1718 
51n. 1200ít. .. 30/- 7in. 1800ft. .. 26/6 
5lin. 850ft. 15/- lin. 2400ft. 45/- 

A reduction of 6d. per reel for all Hospitals and Prol'esslonal 
Users. This tape is fully guaranteed. 

SCOOP ! The Wilton's-Pre-assembled for only 75/.9 
P.P. 2/6 extra. Real calf carrying case and earpiece included 
free of charge. Six transistor superhet miniature personal 
radio. Ferrite rod aerial. I.F. frequency 470 Reis. 31n. speaker. 
Printed circuit 20 x lin. Slow motion drive. In beautiful 
plastic case, size 4 x 2; x tin. In order to ensure perfect results 
the Wiltonia is supplied to you with R.F. and I.F. stages. 
Driver and output stages ready built with a 1 compartments 
mounted on the printed circuit. The Wfltonba pre- asmbled 
can be completed in half an hour with no soldering and tools, 
whatsoever. 

SCOOP ! 1984 Radiogram Chassis, 3 wave bands, 6, 

valves. 
S.W. 16M to 50M. Five Valves. 
M.W. 200M. to 550M. Latest Mollard. 
L.W. 800M. to 2000M. E.CH.81, E.F.89, 

E.L.84, E.Z.80. 
12 months' guarantee. 

A.C. 200 -250 v. 4 -way switch. short to medium. L /gram. ferrite 
aerial A.V.C. Negative feedback, 3 ohm output, 5 watts. 
glass dial. horizontal wording. size 131n. x 4in. Aligned and 
calibrated. Isolated chassis. size 1341n. it gin. high x 541n. deep. 
Our price £8.15.0. Carr. 9/6 extra. 

SCOOP ! "NOTON" Seven Transistor 2 wave -band. 
Brand new design. For car radio and general purpose giving 
1 watt output when connected to any standard 3 ohm speaker. 
All parts available separately. Size 7 x 5 x 1 01n. Building 
plans 2/6 (Free with kit). 

This versatile units has been designed to fit into a variety 
of cases, and all components down to control knobs and battery 
clips are supplied together with clear Illustrated plans. It 
gives a superb performance with dozens of stations facluding 
Luxembourg when connected to a 9 -volt battery and speaker. 

Only 26.15.0 complete. P.P. 2/ -. 

SCOOP ! "NOTON" Mains Power Park Kit for Tran- 
sistor Radios. Boosts and generally extends lite of old 
batteries, in attractive two-tone plastic case. Assembled 
in one hour. Miniature size, 4 x 2 x Din. Normal output 
9 v. 100mA. Full mains transformer. Full wave germanium 
diodes. Cartridge fuse. Runs radio direct from mails. 

Complete kit with plans. 33/-. P.P. 1/6. 
Ready Assembled 42/ , P.P. 1 /6. 

SCOOP ! Transistor Tape Recorder. The best obtainable, 
by very famous manufacturer. Brand new, boxed and guar- 
anteed. Reduced from £12 ans.. Now 27.10.0. complete with 
microphone, tape, batteries and operational booklet. P.P. 3/6. 
Features four transistor push -pull amplifier. two motors, 
single switch operation, pause, speed, wind /rewind record/ 
Playback. Can be used In any position, indoor or outdoor. 

Remember we are Agents for the Full Range oS Brittamer 
Radiogram Chassis with full stock always available. 

PLEASE SEND FOR DETAILS. 

* L.K. ELECTRONICS 7k 
27 OLD BOND STREET, LONDON, W.1. 

The cheapest, the best, the quickest service If not advertised it is still in stock 
MAIL ORDER ONLY -TO THIS ADDRESS PLEASE 
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IMPROVED 
Modern styling in light 
grey with legible black 
engraving. 

Constructed to with- 
stand adverse climatic 
conditions. 

Ever ready case, includ- 
ing leads, prods and 
clips. 

Improved internal 
assemblies. 

Restylpd scale plate for 
easy rapid reading. 
2 basic scales, each 
2.5 inches in length. 

New standards of accur- 
acy, using an individual 
calibrated scale plate. 
d.c., canges 2.25% f.s.d. 
a.c. ranges 2.75% f.s.d. 

Available accessories in- 
include a 2500V d.c. D.C. Current: 100uA f.s.d. -IA f.s.d. in 5 ranges Resistance: 0 -2 Mfg in 2 ranges using 1.5V cell 
multiplier and 5, 10 A.C. Voltage: 10V f.s.d. -1,000V f.s.d. in 5 ranges Sensitivity: 10,00062 /V on d.c. Voltage ranges 
and 25A shunts for D :C. Voltage: 2.5V f.s.d. -1,000V f.s.d. in 6 ranges 1,000í2/V on a.c. Voltage ranges 
d.c. current measure. D.C. Millivolt range: 0 -100mV (.s.d. 
ment 

lr 

eitiVIND LTD AVOCET HOUSE . 92.96 VAUXHALL BRIDGE ROAD - LONDON, S.W.I - Tel.: Victoria 3404 

MM17 
ae 

'l® 

STANDARDS OF 

March, 1964 

ACCURACY 

REliABIliTY 
The Mk. 4 MULTIMINOR is an 
entirely new version of this famous 
Avo instrument and supersedes all 
previous models. It is styled on mod- 
ern lines, with new high standards of 
accuracy, improved internal assem- 
blies, and incorporating panclimatic 
properties. 

The instrument is supplied in an attractive 
black carrying case, which also houses a pair 
of leads with interchangeable prods and clips, 
and an instruction booklet. It is packed in an 
attractive display carton. Robust real leather 
cases are available, if required, in two sizes. 
one to take the instrument with leads, clips 
and prods, and the other to house these and 
also a high voltage multiplier and a d.c. shunt. 

MULTIMINOR 
For full details of this great new pocket -size instrument, write for descriptive leaflet. 

HOUSING 
HI-FI? 

This is one of a wide range of cabinets for 
every hi -fi purpose- speakers, equipment, 
tapes and records. Soundly designed, superbly 
finished, sensibly priced. Send for illustrated 
catalogue and name of local stockist. 

Lowline Four: 29 gns. 
Now available in Teak at a little extra cost 

(Dept. P.W.3), Brook Road, London N22. 
Telephone: BOWes Park 7487,'8 

SPECIAL!! 
"LAFAYETTE" 

7in. Std. 1,200ft., 1216 
7in. LP, 1,800ft., IS1- 
7in. D.P. 2,400ft., 251- 

EXCLUSIVE TO 
GEE'S 

AMERICAN 
"SHAMROCK" 
Professional quality 

7in. L.P. 1,800ft., 1516 

SPARE SPOOLS, 4in., 
Sin., 5 ¡in., 2- each; 
7in. 26; 61 in. 5 -. 

Sin. Std. 600ft. 816 
7in. Std. 1,200ft. 12(6 
Sin. L.P. 900ft. I01- 
5, -in. L.P. 1,200ft. 1216 
7in. L.P. 1,800ft. 151 - 
4in. D.P. 600ft. 91- 
5in. D.P. 1,200ft. 151 - 

5a, -in. D.P. 1,800ft. 2216 
7in. D.P. 2,400ft. 251- 

"GEE'S" ACCESSORY KIT. I "BIB" 
tpllc. r. I dpllciug Tape, .1 l,ead_r 'rap.. 

eloursi. IO P<taiuing Clips. Packed iu 
plortio coutaìuer. PRICE 12/6. While stocks 
last, 

COLLARO "STUDIO" TAPE TRANSCRIP- 
TORS. Brand new ual cartons. 3 

: 

- i.p,one 
ntootor,. licita! 

ucounter, etc. I. rmplete with instructions and 
Il ping.. _.C. .Oc.25U v. operation. SPECIAL 
PRICE 10 GNS. ca paid. 
P. & P. ' - ordo r 13 poil orr 

fret). Other type, a; 
fer Simper Tape and dcecssort,s 

Obtainable only frone- Special discount for gaanülies, 

GEE BROS. (RADIO) LTD., Dept. P.W. 

15 LITTLE NEWPORT ST. LONDON W.C.2 
(Adjoining Leicester Sq. Tube) GER 6794, 1453 
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TEST GEAR 

accessories 
Part 2 

TAST month, the construction details for a 

dummy aerial unit were given. This month 
the construction of a diode detector probe will 

be described and some of the applications of such 
a probe discussed. 

THE DIODE PROBE 

The circuit diagram of this diode detector probe 
is given in Fig. 4, and the unit was built inside a 
Denco coil screening can as was the dummy aerial. 

The probe section (Fig. 5) consists of a length 
of 16s.w.g. copper wire inside an equal length of 

BY C. MACKAY 

CONTINUED FROM PAGE 931 OF THE FEBRUARY ISSUE 

2mm "Systoflex " insulated sleeving. Both were 
then placed inside a 4in. length of copper tubing 
of 6B.A. inside diameter size. A metal wire 
retainer was used for clamping the lower end (as 
tightly as possible) and a right -angled bracket is 
used to bolt this whole sub -assembly to the under- 
side of the screw -on lid so that only the probe part 
projects through a suitably drilled hole in the 
centre of the lid (Fig. 6). 

A solder tag should be fitted under both sides of 
the fixing bolt so that a short length of flex with a 
crocodile clip can be used for making a " chassis " 
connection, and for an internal " chassis" connec- 
tion. 

r 
RR In ¡ 

Ì 

red D1 R1 

19. T--- 
5OpF 0A81 470k0 

Probe 

Crocodile 
clip 

0 

DOA81- C2 
rcd 100pF 

C3 

Fig. 4 (above): The circuit of the diode probe unit. 

Fig. 5 (right): Details of the probe. 

Fig. .6 (below): Construction of the probe unit. 

Probe 
(RF. In) 

Crocodile 
clip 

WIRING UP 
1 A.F out Originally a tag strip was used in 

a manner similar to that used for 
the dummy aerial, but since things 
became rather crowded, it was deci- 
ded that the tagstrip was too much 
of a liability. Because of this the 
components were made completely 
self supporting on their connecting 
wires as shown in Fig. 6. 

T- 

1 

16s.w.g. wire Copper tube 16sw9. wire 

2mm. 
Systoflex 

16- 20sw.g. wire 
for anchoring 

cable 

Metal- 
bracket Wire retaining clip 

Next a hole was drilled in the 
centre of the base of the can to 
take the connecting cable. This 
cable is connected as shown in 
Fig. 6 and is supported by the 
cable outer conductor. 

The detector probe is used for 
removing the high- frequency 
carrier from a modulated wave, 
and, as will be-explained, it can be 
used for signal tracing in receivers, 
tracing resonance curves by means 
of a wobbulator and an oscillo- 
scope, and for the testing of 
modulators. 
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USE WITH A SIGNAL TRACER 

bne of the quickest and easiest methods of 
trétcing a fault in a receiver is by means of the 
"signal- tracer" method. 
"In this method, only the working part of the 

{ receiver next to the aerial is used, the rest of the 
set being by- passed and temporarily replaced by 
the signal tracer. Thus, if the fault occurs in an 
audio stage, only another audio amplifier is 
required. The audio amplifier need not be be very 
elaborate, and a simple two -valve plus rectifier 
type is perfectly sufficient. The circuit of a suitable 
signal tracer is shown in Fig. 7 with component 
values. Note that all input leads should be 
completely screened in order to avoid any hum 
pick -up. 

USING THE PROBE 

If the fault occurs in a stage handling carrier 
or intermediate frequency signals, the reader might 
think that it would be necessary to provide a 
tuned high- frequency amplifier. This would be, 
however, rather costly, and instead, the signal is 
detected and fed into an audio amplifier. This is 
where the diode detector probe is used. 

March, 1964 

COMPONENTS LIST FOR 
DIODE PROBE UNIT 

RI 470kS2 carbon 1W 
CI 50pF ceramic 
C2 100pF ceramic 
C3 500pF ceramic 
DI 0A81 Mullard 
D2 0A8l Mulland 

Miscellaneous: 
16 s.w.g. wire (about 6 inches). 2 mm Systoflex 
(about 6 inches). 4 inches of copper (or brass) 
tubing to take 6 B.A. studding. 2 yards coaxial 
cable. 2 feet flex. 1 crocodile clip. I screening 
can (Denco (Clacton) Ltd.). I wire retaining clip. 

I Meccano right- angled bracket. 

number of faults have somehow occurred simul- 
taneously, they can all be systematically detected 
and cured. 

WARNING 
If any tests are going to he made on "live" 

chassis sets, care should be taken to ensure that 
the chassis is connected to the " neutral" side of 
the mains, and that all test instruments are isolated 
from the mains and also are NOT earthed. 

R2 
22okn 

C3 

10ka. 
1w 

C5 1==.ByF 
T50v 

O.02yF 

OÓ5 
}IF 

VR2 
5Okf] 

w.w. 

rt V ;Vv 
16yFr 16NF C9 

350V 0350V 

T1 

3R 

V2 Output 6V6 transformer 

r-- 

VR1 7 C2 
01yF 

C4 
50yFr 

50V 
R3 leon 

22Okn 

C7 
50yF 

50V 

Fig. 7: The circuit of an 

The modulated carrier is fed into the probe. and 
the audio_ output is taken to the amplifier. If the 
audio signal is heard clearly in the loudspeaker, 
then that part of the receiver between the aerial 
and the point where the tapping was taken for the 
probe must obviously be working properly. By 
applying this method to various points in the 
receiver, the faulty region may be quickly found, 
and the fault eliminated. It can be seen that if a 

R6 
270n 

10H 
60mA 

V3 
5Z4 

T2 

2ÁO 

Mains' 
transformer 

250v 

250V 

A 6.3v 
tA 

inexpensive signal tracer. 

1 
On/Oft 
switch AC 

mains 

WOBBULATION 
Wobbulation is the varying of the frequency of 

an oscillator above and below its basic frequency 
at some definite rate. This frequency modu- 
lated signal is fed into the apparatus to be 
examined. The ouput is detected and rectified by 
means of the detector probe unit and fed into the 
Y- amplifier of an oscilloscope, while the 
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BRITISH NATIONAL RADIO SCHOOL 
ESTABLISHED 
25 YEARS announces a - }RESIDENT: MR. J. SYKES. M,I.E.F.. 

M. BRIT. I.R.E. G85RK 

COMPLETE DO- IT- YOURSELF TRAINING PROGRAMME IN 

RADIO TELEVISION ELECTRONICS 
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 now is the moment to seek higher qualifications 
to secure 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 of 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 of one's own home and over any period of time 
desired. 

What about YOUR OWN BUSINESS IN ELEC- 
TRONICS ? We have very many students who enrol 
with us solely to enable them to start up their own 
business -most commonly in the servicing of radio and 
television receivers. The large number of such receivers 
and other electronic apparatus now in use means that 
there is a continuous and growing demand for people 
and firms to service such equipment when it proves 
faulty. Our practical electronics course with equipment 
as described briefly below is designed to give the com- 
plete beginner adequate practical knowledge for this 
servicing work. It requires practically no capital to 
start a Servicing business -all the assets are in the skill 
and knowledge of the owner and there is never any 
shortage of work -usually far too much! Fees and earn- 
ings are high and expansion rapid and you have the 
satisfaction of working on your own and only for yourself. 

Of course, you may only be interested in Electronics 
as a HOBBY or you may simply wish to widen your 
knowledge of technical subjects. The spread of elec- 
tronics today means that it is very useful to know the 
basic facts that lie behind so many technical processes 
and equipment. It can be very useful to know how radio 
and TV receivers and transmitters work; how remote 
control systems operate (as for model boats, etc-); 
how 'Hi -Fi' sound equipment should be installed and 
operated; how transistors really work; what computers 
are all about and so on ... 

Many of our students pursue their hobby in a very 
active way by qualifying as an Amateur Radio Operator 
or 'Ham'. We have a special and most successful course 
for the G.P.O. Licence. 

Finally we extend a special welcome to students from 
overseas -they enrol with us from almost every country 
in the world and present -day fast air mail services mean 
that we can coach them as efficiently and quickly as if 
they lived in the U.K. 

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 
TELEVISION 
TRANSISTORS 

SERVO -MECHANISMS 
COMPUTERS 
RADAR & NAVIGATIONAL 
AIDS 

NEW PRACTICAL & EXPERIMENTAL 
'LEARN-WHILST-YOU-BUILD-IT' 

COURSE IN RADIO & T/V SERVICING 
This is a new complete experimental course comprising a mix- 
ture 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 electronic 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 wave and TWO SHORT WAVEBANDS plus VHF/ 
FM reception. It is of real luxury quality throughout-operates 
from a 9v. battery and can be used anywhere in the world. 
Every present -day technique in circuitry is covered and the 
course also includes multi -range test meter; signal generator 
and oscillscope. By the end of the course the student will be 
able to deal with any type of servicing work with confidence 
and will also have a very useful workshop of equipment. Nearly 
100 interesting and absorbing EXPERIMENTS are carried out 
during this comprehensive course and its completion will 
enable anyone to gain full mastery of electronics. 

POST NOW FOR FREE BROCHURE 
TO: BRITISH 

NAME 

NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS. 

Please send details of your Courses, without any obligation, to:- 
} Block Caps 

ADDRESS ) Please 

I am interested in course above - 
PW 3 !69 
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TRANSISTOR 
AC107 14/8 AF127 916 0012 5/6 
AD140 251- OAZ207 7/- 20072 18/- 
AF102 Ó019w 0074 

8/- 
AF114 
AF115 

11 - 
10/8 

0C26 
0035 

2354. 

25/- 
12g1- 0078 

5/6 
8/- 

AF116 10 /- 0042 81- 0081 5/6 
AF117 we 0044 5/- 0081M 8l- 
AF118 
,4 F 124 

201- 
101- 

0C44M 
0045 

9/3 
5/- 
9/- 

0082 
0083 

14/_ 

8/- 
AF125 10/6 Ó0700M 6 OÓ17Ó 
AF126 10 /- 0071 4/3 00171 10/6 

DIODES 
BY100 7/6 OA90 3/- GEX34 4/- 
0070 3/- 0A91 3/- 0E3135 4/- 
0079 3/- 0A95 3/8 GEX36 10 /- 
0081 2/- 0A210 9/8 

SETS OF TRANSISTORS 
Set I. Comprising 0044, 2 x 0045, 

0081 Driver, matched pair 0081 201- set 
Set 2. Comprising 0081 Driver, 

matched pair 0081 .. .. 10 /- set 

VALVES 
PCC84 7/8 PCL82 9/- 

OAFS 8%9 PL82 7/6 6V'6G 4/- 
DF98 
DL96 
ECC81 

8%9 
PY83 7/8 
UABC80 7/8 

6K7G 
SAMS 

2l- 
3I8 

ECC82 b/8 UAF42 7/8 F.B91 3/- 
ECC83 UBF80 718 IRS 6I38 

ECC84 7/8 L'CH42 7/8 1T4 3/6 
ECC85 UL41 7/8 1SS 
ECH81 7Ì8 EY51 8- 

6X80 EBC41 PL81 8/8 4%9 
EF41 7Ì8 PL36 9/8 

7/6 PCL83 9/6 
6X5G 

b%8 
PCF80 7/6 PCF82 9/6 5/- 

METAL, RECTIFIERS 
K3/255 6/9 1(8 /25 8/9 513 2/10 
K3/40. 9/ -. K8 /40 9/- 1 R3 /20 

Contact Cooled T)Pes Ca' 8/8 C3B 14/- C3D 10/8 
Silicon Rectifiers 

I SIX1mA 5/- 250v. 500mA" 8/8 

MICROAMMETERS 
MILI.IAMMETERS 

0-50 IdA, 39/8. 0- 500µA, 32/6. 0 -1 mA, 27/8. 
0-5 mA, 27/8. 0-300 v., 27/8. "S" Meter, 35/ , 

PRACTICAL WIRELESS 

MULTI -RANGE TESTMETERS 
Caby M1 .. .. 
Caby BM.. ., 

Eagle EP1OK .. 
Model 2001 .. 
Eagle EP5OK .. 
Cabs A10.. .. 

Taylor 127A .. 
Eagle TK20A .. 
Eagle EP3OK .. 

£2 14 0 
£8 10 0 

.. 24 12 8 

.. 29 19 8 

.. 24 17 6 

.. 210 0 0 

.. 22 9 8 
£6 19 6 

MICROPHONES 
Acos Min 39/1 .. .. .. £1 12 6 
Floor Stand Adaptor .. .. 12 8 
Acos Mic 45 .. .. .. .. 19 6 
Table Stand .. .. .. .. 12 6 
Mlc 100C .. .. .. .. .. £1 19 6 
Table Stand .. .. .. .. 7 6 
Acos Mic 40 .. .. .. .. 19 
BM3 Microphone .. .. E2 5 0 
Floor Stands MS4-3 sections .. £2 19 6 
Table Top Stand.. .. .. .. 8 0 
American Recording Tape, standard 
play Sin spool, 600ft. 9 /8: 51in. spool. 
850ft., 11/9: 7in. spool, 1200ft., 14/9: long 
play 

00ft... 
Sin. 

spool, l8Ó ft.. 19 /6. 
spool. 

1044 CATALOGUE 84 PAGES 
Now available send 1l- in stamps for 
your copy. Trade Catalogue also avail- 
able. Please attach your Business 
Letter Heading. 
CATALOGUE SENT FREE WITH 
EVERY ORDER RECEIVED, 

\ 

March, 1964 

GRAMOPHONE UNITS 
BSR TU12 unit. with Mono T0811 cartridge. 

23.19.8. 
BSR GU7 unit, with TC8M or TC8H 

cartridge, Mono, 84.15.0. 
BSR 0117 unit, with TC8S cartridge. 

Stereo, 25.5.0. 
Garrard Autosllm, automatic, with GC8 

Mono cartridge, 27.15-0. 
Garrard Autosllm, automatic, with EV26 

Stereo cartridge, 28.10.0. 
Garrard Autosllm, de luxe, with GC8 Mono 

cartridge, 211.5.0. 
Garrard Autoslim de luxe, with EV28 Stereo 

cartridge. 212.0.0. 
BSR Monarch ÚA14, with TM Mono 

cartridge, 26.6.0. 
BSR Monarch ÚA14, with TC8S Stereo 

cartridge, 27.7.0. 
BSR Monarch UÁ16, with TC8 Mono 

cartridge. 26.19.6. 
BSR Monarch UA16, with TC8S Stereo 

cartridge, 27.19.6. 

AMPLIFIERS 
Transistor Amplifier 1 watt, 2 input points 
with sensitivities of 10 mV and 250 mV, 
isolated 3 ohm speaker output, 42' -. 
Transistor amplifier 15 watt, operated from 
a 12v. battery, push -pull output. 2 separately 
controlled input. 15 ans. 3 watt valve 
amplifier, controls: volume, treble. bass 
with on -oft. valves EZ80. ECL86. 24.19.6. 
Amplifier 12 watt output to suit 3. 7 or 15 
ohms speaker 5 valves, EF86. 12AX7, 2 x 
EL84, EZ81. 15 ans. 

ri$ ARADIO SUPPLY 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

ALPHA 

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 
Igin. x loin. x !Ain. 
deep. 

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

Phone: Croydon 2754 -5. Grams: 

(LONDON) LTD. 
AD DON, 

Walfi/co, Souphone, London 

TERMS: ('ash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single salves 9d., Minimum Parcel 
Post charges _/ -. Please include 
suMelent postage with your order. 
Minimum C.O.D. fees and postage 
8/6. These Postal Rates apply to 
U.K. only. For full terms of business 
see. inside cos'er of catalogue. 
Personal shoppers 9 a.m. to - p.m. 
Mon. to Friday, Saturday 10 á.m. 
to 1 p.m. 

PRICE LISTS & INFORMATION ON 

Various Designs in 

Practical Radio Wireless R.S.G.B. 

Wireless Constructor World Bulletin 

SEND 6d. POSTAGE FOR 

OSMOR LTD 

CIRCUITS 

418 BRIGHTON ROAD 
S. CROYDON SURREY 
Telephone CRO 5148 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1964 

V.LF 
sawtooth 
generator 

OSeil losCope- 

FM signal 
generator 
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Tuned 
circuit L 

ou 
Detector 

probe 

Fig. 8a (above) Using the probe in conjunction with 
an oscilloscope. 

Fig." 8b (right : A graph of attenuation against 
frequency -see text. 

modulating signal is fed into the X- amplifier 
Thus a trace is produced on the screen of the 
oscilloscope which gives a graph of amplification 
(or attenuation) against frequency. (See Figs. 8a 
and Sb.) 

TESTING MODULATORS 
The detector probe may be used for testing 

modulators as follows. 
The output of the modulator is rectified and 

detected by the probe unit, and the output is fed 
into. -an - audio- amplifier. The modulating signal 
should be faithfully reproduced in the loudspeaker 
if the modulation is working correctly. Care should 
be taken not to overload the probe. 

Part 3 appears next month. 

m 

Input frequency Is continually varied, 
output voltage varies accordingly 

457 460 465 470 473 
O --I- 

-5 

-10 

-15 
o 
m 

w -20 

-25 

-30 

I I I I t V I I I 

453 456 459 462 465 466 471 474 477 
Frequency (kc/s) 

Audis Testing with the P.W. "Sixteen" 
-continued from page 1047 

This h.f. bias is supplied by an oscillator, which 
may be a dual -purpose valve, or section of a valve, 
doubling as an output stage for playback. 

Modern tape recorders also use this circuit as a 
source of current for erasure. The erase head is 
fundamentally a power device, and the current is 
the important factor. The multimeter, switched to 
the 250V a.c. range, will give an indication of bias 
by connecting it between chassis and the " live" 
side of the head connections, on the medium and 
high impedance heads used on the majority of 
popular tape recorders. 

The actual reading of voltage is not important 
unless specification tests are being made -in which 
case a valve -voltmeter is usually stipulated. For- 
tunately, on the majority of models, it is sufficient 
to check that a.c. is present: only on the semi- 
professional machine will an adjustment for fre- 
quency be found, and the preset resistor or con- 
centric capacitor found on many other popular 
models is simply -set for near maximum ampli- 
tude of bias. 

Low Impedance Heads 

On machines that employ low impedance heads 
it will be difficult to obtain a satisfactory indica- 
tion, and a better method of assessing efficiency is 
to read the current. The model " Sixteen" Multi- 

range Meter is not adapted for a.c. current read- 
ings -they are seldom required -and a quite 
simple way of overcoming this is to insert a small 
resistor, 10 -100f1 in the earthy lead of the hetíd 
being tested and measure the a.c.. voltage 
developed across it. 

It is sometimes necessary to check the phase 
connection of a matched input, such as a stereo 
tape head or pick -up crystal. This can occur when 
a four -connection head, for example, has been 
disconnected and there is some doubt about ,tag 
sequence. A meter between the " live "-non- 
earthy-terminals of the output of each channel 
should indicate zero volts when phase is correct. 
In practice there may be some small standing 
voltage. 

To sum up -each user of the " Sixteen" Multi - 
range Meter will have a number of applications 
to add to the foregoing. A meter is an "indi- 
vidual" instrument, and a good one is invaluable. 

PURCHASING THE COMPONENTS 
All components required for building the 

PRACTICAL WIRELESS "Sixteen" Multirange Meter 
should be obtainable from radio component 
dealers. If any difficulty is experienced in obtain - 
ing, these items readers are advised to contact 
Lasky's Radio, 207 Edgware Road, London-W.2, 
who are the main distributors for PRACncAL WIRE- 
LESS " Sixteen" components. 

It is again emphasised that the various manufac- 
turers concerned do not normally supply direct tr 
individuals. 
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'COVENTRY AMATEUR RADIO SOCIETY 
'Hon. Sec.: A. J. Wilkes, G3PAH, 141 Overslade Crescent, 
Coundon, Co y, Warwickshire. 

' To encourage members to attend meetings more frequently, 
the Society's committee has organised an interesting and varied 
programme of lectures and events for 1964. Added incentive for 
members to make regular attendances is provided by the new and 
more desirable club room at the T.A. headquarters, where the 
Society has permission to erect whatever aerials it requires and 
has already taken advantage of this by erecting 2m and 160m 
'aerials. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, S Uplands A , Little. 
over, Derby. 

At the open evening of January 8th, the Treasurer collected 
members' subscriptions for 1964. A. film show was given for the 
meeting of January 15th and a week later. some "Practical Hints 
and Tips" were given for beginners and junior members of the 
Society. 

The Annual General Meeting was held on February 5th, when a 

new committee was elected for the forthcoming year. 
'GOSPORT COMMUNITY ASSOCIATION AMATEUR 
RADIO CLUB 

'110,11. Sec.: R. E. Dew, Troodos, 34 Anglesey Road, Alver 
'sinks, Hampshire 

R.A.E. lectures are currently being given at the Monday evening 
meetings of this Club and beginners to the hobby can be sure of 
receiving assistance with their constructional projects from the 
more learned members. 

At most meetings the Club transmitter is on the air. 
GRAFTON RADIO SOCIETY 
Hon. Sec.: A. E., Bristow, 37 Tyndale Mansions, Upper 
Street, Londdn N.1. 

All future "Worked All London Town" (WALT) awards- 
which are made available by this Society -will be made under 
,reveled rules. Certificates are awarded to radio amateurs through - 
ouathe world who can provide proof of two,way communication - 
In templiance with set rules -with London amateurs in 65 of the 
118 London Postal Districts, and because of the recent increase 
le mobile activity, a limit on the number of /M contacts acceptable 
in applicants"lists of contacts claimed has been introduced. 

Copies of the revised rules may be obtained on request, from the 
Society secretary. 
INTERNATIONAL SHORT WAVE CLUB 
Sec.: Arthur E. Bear, 100 Adams Gardens Estate, London 
5.11.16. 

Po its title suggests, this Society has members in many countries 
throughout the world and it is pointed out that any readers 
In *rested in joining the ISWC can obtain a copy of the Club's 
news bulletin (international Short Wave Radio) on application 
'te the above address. 
MID.WARWICKSHIRE AMATEUR RADIO SOCIETY 
Hew. Sec: T. Inkester, 13 Dormer Place, Leamington Spa, 
Warwickshire. 

The first event in this Society's calendar of meetings for 1964, 
was the Annual General Meeting held on January 13th. 
MITCHAM AND DISTRICT RADIO SOCIETY 
'Hen. Sec.: A. Thurley, 50 Bruce Road, Mitcham, Surrey. 

Recent attendance figures have given promise of continued 
growth for this Society in 1964. 

January's meeting was devoted to a junk sale which was held on 
the 17th. 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Mon. Sec: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax. 

This Society's committee met on January 15th, which for ocher 
members remained as an informal evening. The film show which 
was given on January 29th was well received by all present. 

February began with a ragchew meeting on the 5th. 
READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9' Holybrook 
Road, Reading, Berkshire. 

The Dinner and Social evening held on January 18th was enjoyed 
by the many members who attended this, the first Club event of 
1964 

Another important event in January was the Annual General 
Meeting held on the 25th. At this meeting the Treasurer's report 
and a review of the Club's activities during the past year were 

March, 1%4 

given. This meeting also saw the election of a new committee 
of Club officers and a discussion of the programme of events 
for 1964. 
RODING BOYS' SOCIETY: RADIO SECTION 
R. Marchant, 154 Essex Road, London E.I0. 

This Society's active efforts to increase membership have been 
aided by demonstrations at recent exhibitions. As well as a number 
of new members, this Society has recently obtained its own call - 
sign; G3SRE. 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Leeds: 

The display of members' gear, which was held on January 9th, 
was attended by members of the Leeds, Bradford, 'Halifax and 
Northern Heights Radio Societies. Later in the month. members 
heard a talk on "Modern Methods of Weather Forcastivg ", which 
had been arranged by the Met. Office of the Church Fenton R.A.F. 
Station. 

On February 4th a group of members paid a visit to the Halifax 
Radio Society and on February 6th, Mr. W. Dougherty lectured 
on "Noise Problems." 
STOURBRIDGE AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: R. A. G. Macintosh, 50 Field Lane, Oldswin lord, 
Stourbridge. Worcestershire. 

The January meeting of this Society was held on the 14th when 
Mr. G. Woolfenden gave the first of two talks o_ n v.h.f. and hi -fi 
entitled "Hi -fi Without Tears." 
UXBRIDGE RADIO SOCIETY 
Hon. Sec.: A. Duell, "Treetops ", Bakers Wood, Denham, 
Buckinghamshire. 

The first meeting of the New Year was held on January 6th, 
but the main meeting of the month -the Annual General Meeting - 
was held on the 13th. 
WEST KENT AMATEUR RADIO SOCIETY 
R. Trevitt, 28 Dales A , Tunbridge Wells, Kent. 

The meeting for January 10th was devoted to discussions on 
audio subjects with demonstrations of some audio equipment. 
On January 24th, members heard the third of H. F. Richards' 
talks under the title "100 Years of Wireless ", his topic this time 
being "Broadcasting and TV." 

'The Society was represented in the Affiliated Societies' Contest 
(February 1st and 2nd) by a number of members who turned out 
to help with and operate the station. 

THE AMATEUR RADIO CLUB, BANGALORE 
Post Box 53, Bangalorç -1, India. 

Any radio society might envy the record of the Amateur Radio 
Club of Bangalore, India, which although only three years old, 
has more than 100 members and claims to be the Country's leading 
society. The Club's membership includes many licensed amateurs 
and the Club station- VU2TT -is an active user Of South India's 
amateur bands. It also boasts SWL and YL sections and has 
its own library. 

As impressive as its rapid growth is the Club's quarterly maga- 
zine SIRAN (South India Radio Amateurs' Newsreel). This publica- 
tion has the familiar duplicated style of many British society 
bulletins, but has the distinction of being eighteen foolscap pages 
in length and full of Club news, comments, letters, constructional 
articles, etc.; an admirable production for a completely amateur 
society. 

The Amateur Radio Club, Bangalore is obviously going to 
continue to be an important factor in the spread of amateur. radio 
in India and we wish it every success. 

HENRY'S RADIO LTD. 
Note to Customers 

FOLLOWING a number of complaints concerning the .non- 
delivery of goods ordered by post (due to non -arrival of corres- 
pondence) between November 10th and December 3jst, the 
Post Office Special Investigation Department 'have- since dis- 
covered, and dealt with, the cause of the losses. 

Customers so affected are asked to claim' for the loss of postal 
orders and re -order if necessary. 

The Post Office and Henry's Radio Ltd. regret any incon- 
venience caused to customers by this unfortunate 'episode. 
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HOME CONSTRUCTORS LOOK! 
THE 
SKYROVER 
7 TRANSISTOR 
PORTABLE 
RECEIVER 

THE 
SKYROVER 

De Luxe 
7 TRANSISTOR PORTABLE 

GENERAL SPECIFICATION FOR BOTH MODELS 

7 transistors and 2 diode superhet -6 waveband portable receiver, covering the full Medium Waveband (180-576 M) and Shoi't Wave- 
band (31 -94 M) and in addition 4 separate switched Band Spread Ranges on 13M ,16M, 19M and 25M/bands-with manual Band Spread 
Tuning for accurate Station selection. I.F. frequency 470 Kc /s. Output 500 MW. 5in. Ceramic Magnet P.M. Speaker. Telescopic 
and internal Ferrite Rod Aerial. All Mullard Transistors and Diodes. 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 detailed and easy to follow 
instructions. Operates on four 1.5V torch batts. i U2 or equivalent). 
THE SKYROVER. Individual Details- controls: Waveband 
Selector, Volume Control with on /off switch. Tuning Control 
with easy to read Dial Scale. In attractive plastic cabinet, size: 
10 x 61 x Min., with metal trim and carrying handle. 

THE SKYROVER De Luxe. Tone Control Circuit is incorpor- 
ated with separate Tone Control in addition to Volume and 
Tuning Controls and Waveband Selector. In sturdy wood 
cabinets, size: 111 x 61 'x lin. covered in washable material with 
plastic trim and carrying handle. Also Car Aerial socket. 

MAY BOERBUILT LOe'7V MAY 
FOR 

BUILT 'A '96 
All Parts Sold Separatel. V All Parts Sold Sepiarately. 

Circuit diagram and data for each set 2/6 extra, free if all parts bought. Four U2 batteries 2/8 extra. Four Leak -Proof Battelle' 
3/4 extra. Add 5/- P. A P. on each set. 

THE 

'REALISTIC' 7 
A fully transistorised Portable 
Receiver made to the highest 
professional standards -is now 
available to the home construc- 
tor. Comprises 7 Milliard Trans. 
0C44, 2 0C45's, OC71. OC81D and 
2 OC81's plus 0A70 Crystal 
Diode. Delivers 350 1nllliwatt 
output to 4in. high flux speaker. -I.F. frequency 470 Kc /s. -fully 
tunable over medium and long wavebands. All components 
mounted on single printed circuit board, size 51 x 511n. Attrac- 
tive two -tone plastic cabinet with carrying handle -size 7 x 10 x 
Min. with easy to read dial and socket for car and aerial. 
choice of Red /Grey. Blue /Grey or all Grey, complete with 
full instructions. 
MAY BE BUILT £5.19.6 parts 

Battery All p t 
sold 

d separately 
P. & 

FOR 
4/6 extra. (Circuit diagram 2/6, free if all parts bought.) 

AND THE ' REALISTIC' 7 DE LUXE 
Now available, with the same specification as the standard 
model PLUS a re- styled superior wood cabinet covered in 
attractive washable materials, with chrome trim and carrying 
handle, AND a full vision circular tuning dial. 
Only £1.0.0 extra P. & P. etc. as Standard Model. 

READY BUILT BARGAINS! 
2 TRANSISTOR POCKET RADIO 

Ready made as illustrated- complete with personal ear- 
piece, telescopic aerial, battery and carrying case! Won- 
derful value and performance -full medium waveband 
coverage -built In Min. speaker gives full tone reproduc- 
tion. Works on single PP3 9 v. battery. In attractive 
plastic case -size only 4 x 21 x lin. All accessories included 
in the price. 

WERECOMP'S POST 
PRICE COMPLETE 421 FREE 

ALSO 
6 TRANSISTOR POCKET RADIO 

FULLY BUILT 
Wonderful performance Tunable over full med- 
ium waveband. Built -In 211n. speaker. In attraç- 
five plastic carrying case -size 4 x 2; x tin. 
Operates on single PP3 9 v. battery. Supplied 
complete with personal earpiece, leather carry- 
ing case and battery. 

WTRECOMP'S POST 
PRICE COMPLETE 7916 FREE 

COLLARO STUDIO TAPE DECKS 
Latest model: 3 speed. 3 motors. Take Tin reels. Fitted with 

enknu riEd Packing i6 £10.10.0 Nw 
half-track 

ed. Carriage and 7 / 
As above but fitted with the latest quarter -track heads. 

W IRE(''OMP'S PRICE £13.19.6 Carriage and Packing 7/6. 

-- ,'...- -_- - =i - --v 

THE 'SPRITE' 
A six transistor superhet Miniature 
Pocket Radio of Commercial Quality. 
Fully tunable over Long and Medium wave- 
bands. Uses printed circuit and highsensi- 
tivity internal ferrite rod aerial. I.F. 'fre- 
quency 470 Kc /s. Transistors: 3- Philco 2067s. 
2.Mullard OC81M. OC81DM and OA90 diode, 
3 inch speaker. Works on single PP3 battery. 
supplied with the complete RF and IF stages. 

driver and output stages, ready built and mounted on the 
printed circuit: for Anal assembly you have only to Ht the 
wave -change switch, tuning condenser and drive. volume 
control, earphone socket and aerial rod. In very attractive 
plastic case, size 4 x 2i x lin. MAY RE BUILT FOR 7916 All parts sold separately 
Real Calf Leather Case, wrist strap and Personal Earphone with 
case, and battery 12/6 extra. P. & P. 316 extra. (Data pnd 
instructions 2/6, free if all parts bought.) 

E.M.I. 4-SPD. RECORD PLAYER 
New, unused and individually boxed, 
fitted with lightweight pick -up with 
ACOS G.P. 73/2 stereo cartridge. 
Cabinet space required 13; x 121 x 4 ;in. 
A 9 -inch 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 
L.P. /78 Mono cartridge will be sup- 
plied In lieu of the G.P.73 at no differ- 
ence in cost. 

WIRECPOIMP;S 7916 P. P. 

CRYSTAL PICK -UP CARTRIDGES 
MONO. All complete with Styli. Add 1/- P..1 P. 
Type C.T.I. By well -known manfr.; with 2 sapphire styli 9 6 
Garrard Ceramic G.C.E.4.... 15 0 Acos G.P.65 /3 .. 15 0 
Garrard Magnetic T.O.M.2.. 15 0 Acos G.P.65/1 .. 17 0 
Acos G.P.59 14 0 Acos G.P.67/1 .. 14 0 
STEREO Acostereo 73/1, with 2 sapphires 25 0 
Acostereo 73/2 with diamond LP /Stereo and sapphire std 29 6 
Collaro type C Turnover with 2 sapphires 19 11 
Collet S.C.I. Turnover, with 2 sapphires 19 11 
Collet S.C.I. Turnover with diamond LP/Stereo and 

sapphire std. 25 0 
Ronette Stereo O.V. Turnover with 2 sapphires 25 0 
Ronette Stereo types 105 and 106 with 2 sapphires 35 6 
Ronette Stereo types 105 and 106 with diamond LP/ 

Stereo and sapphire std. 39 6 

TAPE FAMOUS 
CORD KEW PRICES. 

UARANTEED. 
P.V.C. base on latest type plastic spools. New. perfect. boxed. 
1,200ft. on 71n. spool.. 12 6 850ft, on 531n. spool 11 0 
1,800ft. on Tin. spool.. 19 6 600ft. on Mn. spool 8 6 
1,200ft. on Min. spool.. 15 0 225ft. on 3in. spool 4 11 
2.400ft. Double Play on Tin. spool 25 0 

;WIRECOMP ELECTRONICS 
378 HARROW ROAD LONDON W9. 

TEL: CUNNINGHAM 9530 
Hours of business: 9 a.m. to 6 p.m. Open all day 
Saturday. Opposite Paddington General HospitaL 

Buses 188 and 36 pass the door. 
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COULD THIS SMALL 

INVESTMENT BE THE 

KEY TO YOUR FUTURE 

SUCCESS ? 

New Radio Training Course 
now available for 361- complete! 
How east anyone afford to produce course for 8e / 4' 
Here la the .tory behind the greatest value radio 
training and why you get it for co littlel 

We pictured the average strident as an ambitious 
person, doing some wireless repair work, but needing 
more training, more practical knowledge to become 
an expert. We thought of men who lost couldn't 
afford high priced correspondence courses like the 
four different ones we had for comparison purposes. 
The answer. Why not put the essential lessons, the 
gam and snbmtanee et onotieal radio training into 
manual form? Thi. way we could cut eenIng expense. 
letter writing, wending one lemon at time, cut the 
eo.t of Items that do not help learning in any easel 
Good Idea? We thought o. Arrangement. were then 
made with a highly qualified text book publisher who 
planned and worked out the whole idea, collected all 
essential op-to-date data, secured co-operation and 
assi.Nnee from leading manufacturers and tested the 
materiel on servicing engineers. In addition per - 
mhtton wee obtained to use sections or a leading 
hors -gtady course. Difficult parts were simplified 
and helpful examplea worked out for eaev under - 
standing. New rection, were added, some lessons 
ershirged, photograph' and drawings obtained to 
taste things elder. 
rs. 22 frataisd tosses ,nabine sA ICU eourse-m,ned 
are any le feller mad apply re orinal radie lobs. 
Use (hie trefoils. to we ahead :n radio and as on intro. 
duffles le television. Ratio fads that prated yea MR 
as eind.11y dewed sip. rot MN fled yourself de /es 
radio repefrs is mien. instead of hours -instantly 
/Modify faults sod embino needed adjustments. 

Every new radio development of importance and 
thOi and. of time saving radio facts are peeked Into 
this °Omelets coulee- manual For example, there is 

large lemon on servicing VHF /FM seta and another 
tall lesson on audio amplifiers. 

The mane Includes easy -to- fellow, well lAnetnted 
seething on test equipment, circuit., oar radio set; 
alignment, nee cf the eecWoxwp., and even other 
topic needed to be au expert in wireless repairing. 

The lesson. are easy to understand, practical, down 
to earth. Too will enjoy every minute of your train- 
ing. This could bete key to your future successi 
If you would like me to reserve a copy of the course 
for yew, please tulip the coupon right away. 

Taws sincerely, 
FRED G, SIMPER 

P.g. -Toe meat be convinced that Vile le the best 
valne you have ever area in radio training, otherwise 
you can return the course (or have your money 
retended It Mat with order) after you have examined 
It to your own home for period of seven days. 

Y.P.L-Bead each with order and get a 70-peg, 
Radio Penh Finding Book at no eatn charge. Thum 
book corers Basle Fault Finding, /Katie Test., ranks 
taming Distorted Reception. Hum and Noise, 
Instability, Intermittent Faults, FM Receivers, 
Traadston and Printed Circuits. 

PEER TRIAL OFFER) 
Tarn only 5/- per week if you wish. 

To FRED O, SIUPEA, etc Sum -Tech Technical 
Books, Dept. ILL West End, Southampton. Hants. 

Plea., send your RADIO COURSE for a full 
seven days' tree trial. If not delighted I may return 
the worm post-paid without further obligation on 
my part, otherwise I will pay cash price of 6716 
(lacludes 1/6 postage) OR 8/- weekly until 87/6 plus 
2/e ...twice charge, total 40/- id paid. 

Took here If enclosing full price of 8716 (same 
7--day money bark guarantee). NOTE: PLEASE 
SEND ME THE FREE 70 -PAGE GIFT ROOK on 
RADIO FAULT FINDING as described above. 
Overseas customers please read full amount unbind- 
lag Ire/soda 

Adarves 

doy - County 

CONSTANT VOLTAGE 
TRANSFORMER 

240 & 110 VON' 
DUAL 
VOLTAGE 
MAINS 
STABILIZER 
Will eut out 
mains Interfer- 
ence with TV, 
HbFI, stereo, 
tape recorder 
or any Labora- 
tory equip- ment, by providing perfectly stabilised 
voltage supply. 

*PÌÓ URE 
& RADIO 
RECEPTION 

* PREVENTS DAMAOE BY POWER SURGES 
CUTS ND 

* JUST PLUGS IN 

* ATTRAITIVEMETAL 
CASE Ste. HIGH 

* OUTPUT ACCURACY 41% 
R: stork. Carriage O Y £11 1 

O 
O 

true. 1 

TRANSISTOR TESTER 

FULLY PORTABLE 

Measurement yeas. Ice (Jebel and the reverse 
current of diodes. TNP and NPN- 0--601.1.A (1µd 

gr 
-scale). POWER. -o -1mA (206A per .cale). 

2O0 06 per Kale). Biss crurent- --(ImA on FBI, 
and NPN), (6mA on POWER). 

Q 
K.90.996 (Rom Q- 1K 

Terminale Sprint Seekete and Sere* Terminals. 
Meter: On. 6011.A moving coil. glee and Weight: Sm. 
u tin. x lin., 24lb. Powered by pen -Delle. 

MODEL AT -1 ys 
Post Free. ONLY s6e1 .6 

TRANSISTORIZED 
MEGOHMETER 

BATTERY OPERA- 
TED. 500v. -1,000 
Megohms. 
This moot advanced 
insulation and con- 
tinuity teeter incor- 
porates these out- 
standing advaa- 
tagas: * Oae handed 

push- button 
operation. * sin. A.C. -D.C. 
Voltmeter with 
fine Zero. 
adjustment. * Stable and 
accurate 
readings. 

* Easy -to -read 
scaling. * Metal case 71n. x 
Ola. x 31n. 

am.. Pott wEFrtee pro 44 ans O 1Lnlf 22 Gns. 
ALL ITEMS EX -STOCK 

Iroingate 
( M.O-) L_T S7 

Dept.,P.W.Si TRONO ATE WHARF RD., PRAED ST., 
LONDON, W.P. PA Ol/30 r0.V 2.135/4 

CABINET 
MAKERS LTD 

2c CHURCH STREET 
Slough, Bucks. 

CABINETS 
We make a complete range 
of cabinets or will make to 
your own specification. 

GRAM CABINETS 
For single player £2 
For autochanger f3 

P. & P. 5/- per cabinet 
SPEAKER CABINETS 

With sloping fronts, all col- 
ours. 5in. 9/ -, dira. 10/6, 
8ir1. 15/-, loin. 18 / -, 12M. 25/- 
P. 5' P. up to Sin. 2/6, 10in. 3/ -, 
12in. 3/6. 
Trade enquiries invited for 

cabinets. 

LINE OUTPUT TRANSFORMERS 
AND SCAN COILS 

FERGUSON: 204, 206, 306 17 6 ea. 
PTE: V4, V14, VT17 17 6 ea. 
EKCO: 221, 231 15.- ea. 
P. & P. 3/6 on each of above L.O.P.T.s. 
FIREBALL TURRET TUNERS 

All ex- equipment .. 17/6 ea. P. & P. 31- 

RECORD PLAYER AMPLIFIER 
AND SPEAKER 

A compact 2w. amplifier with tone and vol. 
controls. Complete with valves (PCL82 and 
PY82), on board with o/p transformer and 
quality 6Mn speaker. Crisp reproduction, 
absolutely ready to play. ONLY 39/6. P. & P. 2 /e. 

SPEAKERS, ex-equipment, Ma. 5! -, 
7 x 4in. 7!6, Sin. 7/6. P. & P. 2/- ea. 

6 TRANSISTOR PORTABLES - 
A first class, 6 transistor receiver with 
printed act. Bin. speaker, and car aerial 
socket. Full med. & long wave coverage. 
with vol. on /off, tuning and wave change 
controls. Housed in attractive cabinet 
covered with pastel coloured leathercloth, 
and complete with carrying bandit and gilt 
trim. A Real Ready to Play Bargain ! 

ONLY 7 gfta. (inc. P. /Tax) plus 2/- P. & P. 
VALVES 

SURPLUS or EXEQUIPMENT 
EB91 2t- PCF80 416 UCC84 716 
EBF80 4f6 PCL82 4(4 UC 80 716 
EBF89 5f- PCL83 SF. UF42 116 
ECC8I 3f6 PCLB4 616 6C9 10f. 
ECC82 316 PL33 7f- 6FI 31- 
ECC83 4f- PL36 7f- 6F12 2f. 
ECC84 5f- PL38 10f- 6F13 5f- 
ECF80 416 PLC 6f- 6F14 S/- 
ECM 5f- PL82 416 6F15 6f- 
ECH35 6f- P1.83 SI- 6L1 7f 
ECH42 6f- PY3I 6f6 6L18 4f- 
ECL80 4t- PY32 716 6P25 5f- 
ECL82 6f- PY33 7,6 6P28 81- 
EF80 2f- PYO0 316 10C1 101- 
EF85 4f6 PY8I 3f6 10C2 101 - 

EF91 If6 PY82 3f6 10F1 3i 
EL33 S,- PY83 6f- 10P13 6f6 

EL84 4f6 PZ30 7'. IOP14 6f3 
EYSI 3f- U24 6t- 2.001 41- 
EY86 4f6 U25 6f- 20F2 61. 
EZ80 4f- U26 6f. SOLI 8f- 
EZ81 4t6 U 191 7t. 2OP1 7/. 
GZ32 5f- U301 91- 20P3 7,6 
KT33C 4f- UBOI 14f- 20P4 12f. 
KT36 7f. UAF42 5f- 20P5 7f6 
PCC84 416 UBC4I St- 30P4 7f. 
Many other typer available Post ad per Valle. 

A11 en/Kirks S.A.E. plea.,, 
TERMS: C.W.O. 
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LETTERS 
TO, THE 
EDITOR 

DECEPTIVE VOLTAGE MEASUREMENTS 

SIR, -There must be many high resistance meters 
(20,0000/V or more) now in use by amateurs 

and, of course, they are particularly suited for 
measuring voltages in high resistance circuits. 
However, when it is necessary to determine the 
voltage of a small dry battery, a lower resistance 
meter is preferable, as this is likely to give a more 
exact indication of the condition of the battery. 

A high resistance meter will show the correct 
voltage, if the battery is new, with a low internal 
resistance; but when the battery is partially or 
nearly exhausted, the voltage registered will be 
higher than that obtained under ordinary working 
conditions. 

As an example, a nearly exhausted 3V battery 
gave a reading of about 2.5V on a high resistance 
meter, but with a lower resistance meter, the 
voltage was shown to be only a fraction of 1V. 
This was due to the fact that it only requires a 
minute current to operate the high resistance 
meter, and a battery tested by it may be passed as 
being up to standard when it is actually of no 
practical use.-H. Ivort JENKINS (Bridgend, 
Glamorganshire). 

TAPE ACCESSORIES 

SIR, -I should like to pass on a useful tip 
regarding broken drive belts of tape recorders. 

A suitable replacement for such a drive belt, if a 
new one is not available, can be manufactured by 
neatly cutting the wrist end off a rubber household 
glove. 

This will prove to be a very serviceable substi- 
tute and one which I fitted to my tape recorder 
last May has so far not slipped nor stretched as 
was the tendency of the original belt. - R. W. 
CRAIG (Bexley, Kent). 

CHROME TAPE SCREENING AGAIN 

STR. -Mr. Evans ought really to have checked 
his facts before writing his letter (December 

issue) in which he refutes a previous suggestion 
that chrome tape could be used for screening wires. 
This tape is, admittedly, made of plastic, but the 
chrome finish is given by a thin coating of 
aluminium deposited on the tape under vacuum. 
The coating is electrically continuous and exactly 
the same type of coating is used in the manufac- 
ture of capacitors. 

There is, therefore, no reason why chrome self- 

1089 

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 

adhesive tape should not be used for screening 
purposes, provided the practical difficulty of 
connecting the aluminium to earth (the coating is 
sandwiched between the body of the tape and the 
adhesive layer) can be overcome. - C. E. A. 
SWINDIN (Wick, Gloucestershire). 

A LACK OF COURTESY HERE 

SIR, -On a number of occasions I have replied 
to requests for back numbers of P.W. appear- 

ing on the Letters to the Editor page, and I would 
like to inform you of some of the results of my 
efforts to help other readers. 

One recipient in Glasgow returned the issue I 
had sent saying he was over -supplied; another 
returned two copies a week later saying he no 
longer needed them and a third returned the copies 
informing me that he had received what he wanted 
a month previously through a request he had 
placed in another magazine! 

I have done my best to help these readers and 
have spent a couple of shillings on postage without 
recompense. After this I think I shall keep my 
copies of P.W. to myself and let those who are 
interested buy the magazine, rather than borrow it. 
-W. W. PERRIN (Penarth, Glamorganshire). 

CONVERTING CONVERT 

SIR, -Radio construction has been my hobby 
for about three years and from the pages of 

your magazine I have built several pieces of equip- 
ment which have, on the whole. operated well. In 
common with most other constructors I know, the 
first step I make in building any unit is to collect 
all the components required. Next the chassis ha' 
to be drilled, the components mounted and wired 
up, any necessary adjustments made and finally a 
cabinet built. Now your excellent publication 
provides detailed instructions through all of these 
stages for each piece of equipment described and 
although it may provide a good deal of satisfac- 
tion when finished, the thought that it was neces- 
sary to follow step- by -stej plans somewhat 
dampens the spirit when the latest box -of- tricks is 
demonstrated before admiring friends. To design 
one's own equipment would provide an answer to 
this frustration, but for myself, at least, this pre- 
sented too many problems. I have, however, struck 
upon an outlet for my whims which I recommend 
to other readers who now and again feel the need 
for independence. 

The idea is by no means new, for radio amateurs 
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have been relying on it to provide their equipment 
for many years. 1 refer to the conversion of second- 
hand commercial and service equipment. For the 
ham, ex- government equipment is a boon, but for 
those, like myself, merely seeking amusement from 
repairs and modifications, it has many disadvanta- 
ges when it comes to tracing information on which 
the constructor may base his experiments. Far 
more satisfaction can be obtained, in my opinion, 
from second -hand television and radio receivers, 
radiograms and record players, which may be 
obtained in their hundreds for ridiculous prices, 
some in working order. I have bought magnificent 
specimens of equipment selling for a few pounds 
in good working order, their only fault being their 
aim and I have enjoyed many happy hours 
repairing and converting such equipment, with no 
feeling of " cheating by having all the informa- 
tion to hand. -D. G. Jar-1uNs (Guildford, Surrey). 

Sllrr --1 would be grateful If eny reader could sell er 
loan me ... 

. the issues of P.W. giving mains conversion 
details of the No. 19 set.-T. E. lows, Red Cow lud, Penybryn, 
Wrexham, Denbighshire. 

the circuit of the CR.I00 communications 
eoeIver.-W. EDMONDSON, Atundale, Barrington Road, Letch- 

wOrth, Hertfordshire. 

. the manual or any information on the Eddy- 
norm model B.34 receiver. -Yap Pah Tho, 40 Ministry of 
Education, Federal House, Kuala Lumpur, Malaysia. 

WIRELESS March, 1964 

the August and September 1959 issues of P.W. 
-F. GRIFFIN, 8 Speke Road, Spoke, Liverpool 24. 

the handbook for an ex -R.N. R1T. pattern 
4660. -R. Lints, 19 Waterfield Road, East Sleekburn, Bed - 
linaton Station, Northumberland. 

the February 1963 issue of P.W. -D. M. 
BUSBY, 31 Hainge Road, Tividale, Tipton, Staffordshire. 

. the circuit or any data for the R.1515 receiver. 
-R. G. W. BARroCK, 38 Bittell Road, Barnt Green, Birmingham. 

the circuits and manuals of the recording bridge 
type R.B.150 and the receiver 8.206. -R. S. MARTIN, 41 Mayfield 
Road, Nonhfleet. Kent. 

. the circuit and data for the R.1155 receiver - 
H. Baits Ei. 104A Bethune Road. Stoke Newington, London. 
N.16. 

the Air Ministry pamphlet AP2879AF.- 
S. G. Jonas, 393 Manchester Road. Lostock, Nonhwich, Cheshire. 

the service manual for the No. 38 Mk. II 
transceiver. -H. Hut+Ftuw, The Old Vicarage, Gazaley, New- 
market, Suffolk. 

. the circuit and other data on the R.109 receiver. 
-D. G. VAUGHAN, C/O The London School of Flying, The 
Aerodrome, Elstree 1lertfordthire. 

. the May 1962 issue of P.W. -A. Mitsuis, 27 
Chepuerfield Road, Pontefract, Yorkshire. 

. the circuit and/or manual for the Murphy 
model SA1,04R receiver. -W. G. Ptuca, 228 The Broadway 
Dudley, Worcestershire, 

- any circuit details of the R.I 132A communica- 
tions re aver. --A Dints, 50 St. Cdthberth Avenue South 
Shields, Co. Durham. 

FIRST TIME EVER! 

PRACTICAL MOTORIST 
ANNUAL 1964 

128 Page Guide to Better Motoring at less Cost 

Sections on: 

Tools and their Uses, 
Car Specifications, 
Repair, Main- 
tenance, Overhaul, 
Tuning Made Easy, 
Electrics, Driving 
Techniques, plus 
Road Tests of Pop- 
ular Models. 

DEMAND WILL BE 
TREMENDOUS - TO 
MAKE SURE OF YOUR 
COPY -ORDER NOW 

- -t 

« « « « (Name of Newsagent) I 
Please reserve/deliver my copy of the PRACTICAL MOTORIST I 
ANNUAL 1964 (2/6). on sale March 20th. 

Name 

Address 

I 

.1 

Wow and Flutter 
-continued from page 1061 

and subtracts as the record and replay periodic 
peaks come into and out of phase. As an example. 
a pressure roller that has a deformation causing a 
wow twice pet revolution could -have a resultant 
effect on replay that varies between one and three 
peaks per revolution, and this random cancelling 
greatly reduces the aural effect of the fault. 

Peak -to -Peak Values 

It will be noted that percentage figures are given 
with each fluttergram. These are integrated read- 
ings, at r.m.s. values, and Where a machine has a 
specification of t a certain figure, this must be 
multiplied by 0.707 to reduce it from the peak -to- 
peak value. 

In certain cases, where a peak -to -peak specifica- 
tion is stated, it is necessary to interpret: this to 
obtain a fair comparison with other machines. 
Thus, the Grundig TK40, an excellent domestic 
model. has a specification of t 0.12% at 3 1in /sec, 
which becomes the much more revealing figure of 
0.085% r.m.s. For a_ really pessimistic view of wow 
and flutter specifications, it may be necessary to 
multiply the peak reading by 2/2, or 045, where 
the waveform is sinusoidal, and allowance has to 
be made for the most stringent conditions. 

From the above it can be seen that wow and 
flutter is a real problem. Its elimination' exercises 
the utmost ingenuity of designers. That the speci- 
fications of current models should be so low is a 
tribute to their labours. 
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NOW! ANOTHER PURCHASE of the year's keenest 

TAPE RECORDER BARGAIN! 
A 24 gm. Tape Recorder offered at 
the bargain price of only 16 gee. pins 
10 /- care. Suppled in 3 Unite already 
wired and tested. A modem Circuit 
for quality recording from Mike, Gram 
or Radio, using latest B.B.R. Twin 
Track Monardeck Type TD2. Magic -eye 
recording Indicator. Ext. apkr., switch 
super- impose and straight- through 
amplifier facilities, etc. 
Valve line up EF88, ECLS2, EM84, 
EZ80 and Silicon Diode. 

2 tone CabinetSim 
I z Spea74r £3.10.0 + 6/- flax. 

Wired Amplifier complete with 
Panel, Knobs £5.12.6 + 3/6 Gana 

£7.7.0 + 4/6 Carr. H.B.R. Monardeck Type T.D.2 
Aeeesserieu -Mike Tad 

, 
Screened £1 .0.0 + 2/. Cur. 

COMPLETE HIT comprising 
Items 15 ins. 10/- Carr. 

Leaflet, circuits, instructions, 2/- post free. 
oc,4o 000040004044040< 

NEW BRITISH RECORDING TAPE 
Famous Manufacturer. Bulk purchase, genuine recommended Tape Bargain. 
Unconditional Guarantee. Fitted Leader & Stop Foil. (except 3in.). 

Standard (PVC base) Long Play (P.V.C. bane) D'ble Play (Mylar base) 
3ìn. 160ít. 8/9 225ft. 4/9 300ft. 8/6 
51m 600ít. 11 /6 9001t. 151- 1200ft. 261 - 

54ip. 850ft. 1418 1200ft. 17/8 180046. 82/8 
7in. 1200ft. 17/6 I000ft. 22/6 2400ft. 42/6 

Post and Packing -3in. Reels, 6d. Lech additional Reel, 3d. 

tin. to 7in. Reels 11 -. Each additional Reel, 6d. 

EMPTY TAPE REELS (Plastic): 3in. 1/8. din- 2/ , 6in- 2/ -. 54151. 2/r. 71e 8 8. 

PLASTIC REEL CONTAINERS (Casettes): 31e. 1/8, Sin. 1/9. 511e. 1 / -, 7in. 2 

Condenser -- Silver Mica. Al values 
2pF do 1,000pF, 86. each. Ditto. 
Ceramics 9d. Tub. 450V T.C.C. etc, 
0.001 mFd -to 0.01 and 0.1 /350V. 
9d. 0.02-0.1 /50V., 1 / -. 0.25 Hunt, 
1/6. 0.5 T.C.C. 1 /9. etc. etc. Close 
Tel. S/Mieas -10% 5pF -500pF 8d. 
600.5,00pP, 1 /-. 1% 2pF- 100pF. 
9d. lOpF-500pF, 114. 675pF, 
5,000pF, 1 /6. Resistors-Full 
Range 10 ohmage meg. ohms 20% 
tand 0W, 8d.. }W, M, (Midget 
vpc modem rating) 1W, 8d.. 2W, 

9d. HI-8tab. 5% 0W. 4W. Bd. (100 
ohms.1 meg). Other mince 9d. 
1% 4 W. 116, etc., etc. 

Volume Control -51I-2 Meg. ohms, 
lie. Spindles. Morganite Midget 
Type 1410. diem. Gour. 1 year. 
LOG or LIN ratios less S. S /.. 
DP. Bw. 4/6. Twin Stereo less Sw. 
8/8. DP. Sw. 8 /.. Speeiale to order. 

SPECIAL BARGAIN 

4 Meg. VOL. Controle DP. Sw. 
4' netted spindle. Famous Mirs. 
4 for 10 / -, poet free. 

JASON FM TUNER UNITS, 
Designer- approved kite of parts 
EMT', 6 gus. 4 valves, 20/ -. 
FMT2, 57. 5 valves, 85/ -. 7TV 
MERCURY 10 gus. JTV2 218.19.8. 
4 valves, 28/8. NEW JASON FM 
HANDBOO1j, 2/6. 48 hr. Align- 

ent Services, 7/6. P. & P. 2/6. 

TRIMMERS. Ceramic (Compression 
Type) -30pF, 50pF, 70pF, 96; 100pF, 
150pF 1/8; 250pF, 1/8; 600pF, 1 /9, 
PHILIPS. Bes Hive Type Icon. air 
spaced)- 2.8pF, 1 / -: 3.20jF, 11 -. 
KNOBS -Modem Continental types 
Brown er Ivory with Gold Ring; 
l' dies., 54, each; 14', 1/- each; 
Brown or Ivory with Gold Centre, l' dia., 10d. each; 15', 1/8 each. 
LARGE SELECTION AVAILABLE. 
METAL RECTIFIERS. STC Types - 
RMl. 4/9; RMI. 5/8; RM3, 7/6; 
11M4, 16/ -; RIt5. 21/ -; RM4B, 17/8. 

TUB -ELECTROLYTICS -CAM 

28/25v. 0 /12e. 1/9; 8 +8/450., 4/6; 
60/0v. 10/125v.2/- ;82 +82/275v. 4/6 
8/450v. 4/350v. 2 /8; 0150/350v. 6/8 
16 +18 /450v. 5/8; 40/250/275.. 12/5 
82 +82/450.. 8/6;10 +200/275v. 12/8 

RECORD PLAYER 
CABINETS 59/6 caer. & rm. 5/- 

Contemporary style, refine covered cabinet 
in two -tone maroon and cream. Sise 15 }' x 

144' x 81'. fitted with all accessories including 
baffle board and Vinair fret. Space available 
-tor all modern amplifiera and auto-changers 
etc. Uncut record player mounting 
board 14 }' x 121' supplied. 
2 -VALVE 2 WATT AMPLJFIER. 
EZ80 and Twin stage ECI.82 with 
vol. and neg. feedback tone control. 
A.C. 20/250V with knobs, etc., ready 
wired to 8t above cabinet. £2.17.8. 
P. & P. 1/6. 7' x 4' Speaker and trans., 
22/ -: P. A P. 2)'. 
COMPLETE R/PLAYER KIT. As 1l. 
ins. BSR 17A14. Unit. New Bargain 
Price Now Only 511.10.0. 7/8 caer. 
Double wound mains Tb', no live chassis) 

TYGAN FRET (Content pat.), 12 x 
1210 1/ -; 12 x 18in. 8/ -; 12 x 241n. 
4 /- ,etc. 
EXPANDED ANODISED METAL 
Attractive gilt finish } in. : 4 i0 
diamend mesh - 4/8 eqft. Multiples of 
610 cut. Max. else 4 ft. x 3ft., 47/6. 
Plus cam 
ENAMELLED COPPER WIRE - 
}lb. reel 14g -20g, 2/8; 22g.28g, 3/ -, 
801.341, 8 /9; 36g-30g, 4/8; 388-400; 
4 /9. 4th 
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MULLARD "3 -3" HI -FI AMP- 
LIFIER. 3 VALVES 3 WATT 

8 ohm and 15 ohm Output. 
A really Soot-class Amplifier 
giving Hl -BI quality at 
reasonable cost. Mallard's 
latest circuit. Valve line up: 
EF88, EI,84, EZ8L Extra HT 
and LT available for Tuner 
Unit addition. This is th 
ideal companion Amplifier fer 
FM tuner unite. 

TECHNICAL SPECIFICATION- 
Freq. Response: + r r 1 dB 40 c. 
25 He /s. Tone controls: Max. Treble Coi 

.12 dB at 10 Ec/s Max. Bass Boost 14 dB at 0 oli. Beoativlty: 100 My 

for 3 w. output. Output Power (at 40 c /a): 3 w. at 1% total harmonie 

distortion. Hum and Noise Level: At least 70 dB below 3 W. 

COMPLETE KIT (IncL valves, all 
components wiring diagram and Bronze Escutcheon. Printed VOL 

apeclal quality sectional Output Treble, Ban, On-Off, supplied with 
each Kit. 
Recommended Speaker -W3, HP 
1012, 14.7.6. Goodman. AXIOM 
10, 16.5.0. Sin. AXIETTB 116.5.0 co 
AUDIOM 51, 58.10.0. 

Tram.). Egn Pries 56.19.6. Carr. 
4/6. Complete wired and tested, 
8 gus. Wired power O/P socket and 
additional smoothing for Tuner 
Unit, 10/6 extra. 

DE -LUXE 

RECORD 

PLAYER 

KIT 

Incorporating 
4 .Bp. Garrard 
Auto-Slim unit and Mulland latest 
8 w. amplifier (ECL 88 and EZ 80), 
voL. bass and treble controls, with 
8' x 5' 10,000 line speaker. 
Contemporary styled 2 -tone cabinet, 
charcoal -grey and off-white with 
matching bine relief. Sim 175' x 16' 

COMPLETE WIT 
Carr. end bu. 20s. £13.19.6 
Cat. a Cone. detail 2/8 (tree with kit). 
BARGAINS - 4-SP. PLAYER UN1TS 
Single Players corr. 3/6 
E.M.I. Stereo/Mono 16.10.0 
E.114.1. Junior "985" 58.7.6 
Arta -changes corr. 5/' 
BBR ÚA18 18.19.8 
BOB VATS 18.10.0 

TRANSISTOR 
COMPONENTS 

Midget I.P.a --665 Solo VOL 

Ose. Col M. A L.W. 919 
Midget Driver Trans. 3.6:1 6/9 
Midget Output Trans. Push - 

Pull-3 ohms gig 
Elect. Condensers- Midget Type 
1 mid. -60 mid. ea. 1/9, 10 
21 -, 12V. 
Condensera 160 v. working: 
.01 mid., .02 mid, .53 
.04 mid. 96.; .06 mid., .1 mid., 1/- 
.25 mid., 1/1; .5 mid., 1 /8, eta 
Midget Tuning Condenser. J.B. 

"OO" 208 pF and 176 pF, 8/6. 
ditto with trimmers, 9/6. J.B. 

moó on 10/6. 10365pF single 
a7 a 

Bub. Min. }in. Dlemin 10 pF, 
each. 

FERRITE AERIALS. X. & L.W. 
car aerial coil 9/6. 
Midget Vol. Control with edge 
control knob, 6 H /china with 

'switch 4/8; Ditto lees swlteh 119. 
Speaker: P.M.: 21n. Planer 76 
ohms 1686 2410, Continental 8 
ohms. 1896. 7x410. PleeaQ >Y 
ohma, 9816. 
Ear Ping Phooee -Min. Con- 
tinental type aft. lead, Jack plag 

So and cke. High Imp., SI. Lea 
Imp., 7/8. 
Brand New, Mfr . lat gaga. 
1 0044 e: 2 0045, 15/6. 1 0091D 
A 2 OC81, 16 /8. All above sad 
0ó81, 32/6, Pout Fee. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -up ECC85, ECH81, EF 80 
EAB080, EL84, EM81, EZ80. 
Three Waveband and Switched Gram 
positions. Med. 200.550 m. Long 
1,000 -2,000 m. VHF /FM 88.95 Mc /e. 
Philips Continental Tuning Insert with 
permeability tuning on FM and com- 
bined AMIFM IF transformer. 460 
He le. and 10.7 Mc/s. Duet core tuning 
all coil. latest circuitry including 
AVC and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a very high etandard. Chassis else 
134 x 64ío. Height 7410 Edge fßuml- 
nated glass dial 115 x 3510 

6í200/350v. operation Megloveys tuning diagram noavailable. g 
Aligned and teíted ready for use f 13. I O.O Can. & Ina. 7/8 

Complete with 4 %nobs-- wlhut r Ivory to choice. Indoor FM aerial 9/6 axis.. 
8 ohm P.M. Speaker only required. Recommended Quality Speakers 101n. 

Elan H /D, 80/. 134 x 81n. E.M.L - Ftddlty'. 95 / -; 1160. R.A. with nom. 
Tweeter, 42/6. Carr. 216. ' 

BONDACO0BT Speaker Cabinet Acoastle Wadding (Ile. thick approx.) 121n. 

TINNED COPPER WIRE. 16-22g 
2/8 
vide, 

11 ERRSt MULTICORE SOLD 60/40 44d. per yard. Cartons 1/8 eta 

We manufacture all types Radio M&Jna Traust, Chokes, Qnaty O/P Trans., eta 
Enquiries invited for Specials Prototypes for smell production run. Quotations 
by return. Bend for detailed bargain lets, Id. stamp. 

RADIO COMPONENT SPECIALISTS 
(loves: 9 s.es. 6 p.m., 1 p.m. Wed. 

F.et. THO 2188. germs C.W.O. or C.O.D. Post and Packing up le 4 Is, Pd.; 1 lb. 1/3; 3 is,. 

1949 2/3; 5 Ib. 2/9; 8 Ib. 3 /6. 

70 Brigetock Rd., Thornton Heath, Surrey. 
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Lewis 
have the 
Cabinet 

E. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIUIIIIII g. 

for you 
We can supply any cabinet 

E. to your own specification 
This is only one example of- 
THE LARGEST RANGE 
OF CABINETS IN THE E 
COUNTRY 
Equipment is also our 

E speciality. 

The Lowboy 
Price 24 gns. 

UIIIIIIIIIIIIIIIIIQIII111111Ui11UIII11111111111111IIIIII 

MMED radio 
I00(P24) Chas* Siidal e,37Southgate 

E FREE CATALOGUE 
Send today for the new 

= Lewis Catalogue = 
Designed to assist your choice of = cabinet. 

_. THE New Lewis Radio Cabinet Ceta- -- 
Prepared. 

th 
Sant absol 

comprehensive 
ely free. 

ever 

E Mass send Your mu Om Cabinet = catalogs/ 

= i, Name,- ..---..^ 
- ArJidn+sa = 

= BLOCK CAPRALS PI,EASE ff. 

PRACTICAL WIRELESS March, 1964 

NEW VALVES! 
Guaranteed Set Tested 

24-HOUR SERVICE . 

155. 195, 1T4, 394, 3V4. DAFl31, DP91, 
DK91, 11L92, DL94. SET of 4, 14/-. 
DAF96, DF9¢, pK96, DL96. SET of 4, 22/, 
0A2 4/- DL33 6/9 PCF82 6/- 
1D5 419 DL3.5 8/- PCIR2 8/6 
1115 3/9 DL92 419 PCL83 8/6 
155 3/3 DL94 5/6 PCL84 6/6 
1T4 2/3 DL98 5/6 PL36 7/9 
354 4/9 EB9I 2/- PL81 6/6 
3V4 516 BC41 6/3 PL82 5/- 
5U4G 4/3 BP80 5/3 PL83 513 
5Y3GT 4/3 EBL21 8/- PL84 5/6 
5Z4G 6/9 ECC40 /- PY31 8/- 
6K7G 1/3 ECC81 3/3 PY32 8/6 

3 49 Ó 6Q7G 4/3 ECC8 
4/6 P 9/3 

8Ú7G 7/6 ECC84 5/6 PY81 5/- 
6V6G 3/6 ECC85 6/- PY82 4/9 
8X5GT 5/- ECF80 6/- PY83 5/8 
12K7GT 3/3 ECF8ß 6/- 1125 81 
12K8GT 8/6 ECH42 7/6 U26 7/gQ 
12Q7GT 3/3 ECL80 5/9 UAB(` 58 

g5y//gg8 

EF41 6/6 UAF42 

86 T 
gU/8 

ÉF86 
4/9 

ÚCC851 816 
85A2 
CL93 

6/gá 
ÉF91 $/g 9g UCLriL6g1 67/3 

DÁ 3/8 ÉL84 4%8 ÚCL83 SÌ- 
DAF86 5/6 EY51 5/6 UF41 8/9 
DF33 7/8 EY88 5/- UF89 5/ 
DF91 213 EZ40 5/- UL41 6/9 
DF98 5/6 EZ80 3/9 ULM erg 
D1177 

737//9 
EZ81 3/9 UU8 11/- 

DK91 8% PCC84 5%8 I7Y21 8/3 (y uY41 413 
Dfi98 

6/9 
- PCF80 b/3 UY85 4/- 

Poetage 8d. per valve ertra. Any Parcel 
BIallredÿg Czs 6d. extra 

An Á.D. Pazcsl 4/3 tra 
Office address, no callers. 

GERALD BERNARD 
q OSBALDESTON ROAD. 

STOKE NEWINGTON, 
LONDON, N.I6 

RADIO BOOKS 
STEREO FOR BEGINNERS 8/6 
The Author explains what Stereo Is and bow 
to obtain the best results. Chapters on 
Purchase, Installation and Maintenance. 
Well illustrated. 
HI -FI FOR BEGINNERS 8/6 
Chapters on Amplifiers, Loudspeakers, 
P1ek -ups Turntables, Radio Tuners, Stereo 
etc. Well illustrated. 
SOUND & CINE FOR BEGINNERS 8/6 
Chapters on Experimental soundtracks. 
separate tape tracks, Sound Stripe, etc.. etc. 
Well illustrated. 

BASIC ELECTRICT 
AUDIO & Acoustics by Briggs 11/8 
MORE about Loudspeakers by Briggs 9/6 
CABINET Handbook by Briggs 8/6 
P.W." RADIO & Television Ref. Data 

,,ELECTRONICS Pocket Book by Hawker 
28/- 

TESTED Short Wave Receiver Circuits 
using M.A.T., 5/6 

TESTED Short Wave S/bet Receiver 
Circuits using M.A.T.s 6/ 

22 TESTED Circuits using M.A.T.e 5/6 AT A GLANCE Valve and T.V. 
Tube equivalents 4/- 

OSCILLOSCOPE Book 5/6 
USING an Oscilloscope /- 
OSCILLOSCOPE Equipment 5/8 
MU LLARD Transistor Radios 5/6 
MULLARD Ref. 'Transistor Cirets. 13 /6 
EXTRA Equipment Tape Recorder 8/6 
COIL Design and Construction 5/6 
TRANSISTOR Circuits for Radio 

Control of Models 8/- 
SERVICING Transistor Receivers 8/- 
ELECTRONIC Noveltlee 5/6 
ELECTRONIC Gadgets 5/- 
RADIO Valve Data "WirelessWorld" 7/- 
BEGINNER'S Guide to Radio 8/6 
MODERN Transistor Circuits for 

Beginners 9/- 
HOW tO Receive Foreign T.V. Iwo - 

grammeswith Sipple Modifications 5/6 
All books include postage. List S.A.E. 

SELRAY BOOK CO. 
M HAYES HILL. H AIES, BROMLEY 
KENT. Tel. RURstway 1818 

ULTRA VIOLET BULBS 
Easy to use source of UV for cloacae of prao- 
tical and experime¡nttal uses, 
12 
12 ¢alt 80 watt AC /DC SBC 8/6. P. & 

P.- 
. t%- 

Transformer to suit the above: Input 200- 
290 A.C. Output 12 Volt A.Q. 36 watt 18 /6. 
P. & P. 2/6. Input 200 -240 A.C. 12 volt A.C. 60 
watt. 82/6. P. & P. 3 8. 
Set of 4 colours FLUORESCENT Paint. 
Red. Orange, Green and Blue In i oz. tine. 
Ideal for use with the above Ultra Violet 
Bulbs. 9/8. P. & P. Iy /8. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY 87/6. 
The ideal instrument for workshop. lab. or 
factory. This wonderful device enables you 
to freeze" motion and examine moving 
Darts 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 
flash in severalseconde to several thousands 
per minute. New modified circuits bring 
price down to 37/6 plus 3/- P. & P. 
NSP2 CV2266 S ROBOTRON FLASSI- 
TUBE made by Ferranti. brand new LO. 
base. Price 1 P. & P. 1 -. 

MA TIC COUNTERS 
10 IMP ES PER SECOND 

Very latest 
¡Ugh 

Speed type 
ex guaranteed 

ype Nq 
HOB. ohme 

relit D.C. 
work on 86 volt). overall size 4 x 
1 x lin. Also available. be 
19lA which can by used as an 
interesting accessory With our 
Strobe unit. Either type price 
15 /.+ P. A P. 1/6. 

VOLTAGE 
VARIABLE 

// 
TRANSFORMER 

Post Paid. 
Input 230 v. A.C. Output 
0.260 v. at 1 amp., fully 
shrouded, new. Aleo available 
2.5, 5, 8, 10. 12 and 10 amp. 
Write for detail& 

4,000 Ohms Hbadphonep, brand new (Im- 
poË 512/6 each pair .P P, U6. 

hln sealed. BBE. 

REL -AY. Ve latest 
sealed. E. 1,700 ohms ue 1.703 e s 
single C/O oontapts. Price 6/6 each. plus 
1/- P. & P. 
6 VOLT M Ah ACCUMULATOR, in 
metal case with leather carrying handle. 
New. Price /6, carriage 8/ -. 
s r.pm. GEARED MOTOR 
24 v. D.C. (Will operate 
from 12 v.). Double 
gear box. Coneume- 
Won 200 m!i Siyp 3t x 
25 x 2lns. Wet t 15 
oz. Small Powerful. 
Fully Suppressed. 115/6- P. & P. 323. 

80 VOLT A.C. MOTORS. 
Type 1316G 80 r.p.m.. 

2.9.& P.P 6. Typpee D16G 13 ir.p.m.. 1.45 lb. 
inch. 90.12.6. P.P. 2/6. 

LIGHT SENSITIVE SWITCH 
Kit of parts, including ORP .12 Cad. 
mlum Sulphide Photocell. Relay, 
Transistor and Circuit etc., price 65 /- 
plus 
ci cuit. 10 /6 each plus 1/- P. 

i &n Pnding 

MINIATURE UNISELECTOR SWITCH 
3 banks of 11 position 
plus homing bank. 
40 ohm coll. 24 -36 v. 
operation. Ex- equip- 
ment. Individual I 
tested. 2216. plus 2/8 
P. & P. 
MINIATURE LEAD ACID 4C'CUMU- 
LATOJ.tS. (Brand new.) 2V. 1.5 A.H. Size 
4 x liez lin. Wt. approx. I lb. 16/6 for 3. 
P. & P 1/6. 12V. 0.75 A.H. Site 4 z 3 x 1 }}1n. 
Wt. sourer, 21b. (can he used as double 6V.). 
15/6 each, P. & P. 1 /6, 

TRANSISTORS 
OC41 7/- 0004 101- GET5731112(6 
0C45- 5/- 0C139 12/- 26110 1177776 

0071 5/- 00140 19/- 25458 90/- 

0073- 
7/- 

- 
0C171 10/6 

10 /6 AC1Of 14%9 
OC75 71- 0C201 21/- AF114 11/- 

ÓC77 9/- ÓÉ71Ó 4 
//-. ,ArFFlr115 

11gó 

0081 73/- 
ailable ibn Matcherd paltaa. 

s/6 

SERVICE TRADING 00. 
All Mall Orders also callers. 

479 High Street Kingston on Thames 
Tel Ktkgston 9450 
Personal callers only 

9 Uttle Newport Street, Londopn W.C,2 
(oR Leicester Square) TAI: QAR.rarp 0676 
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PCR COMMUNICATION 
RECEIVERS 

Manufactured by Pale and 
Philips. One of the Army's 
most versatile and sensitive 
sets. RF stage and 2 of IF using 
6 British LO. typevalves. Large 
180 degrees Illuminated and 
Calibrated Dial. Flywheel 
tuning with locking device. 
Aerial trimmer. Tone and 
volume controls. Band switch 
from panel jacks for speaker or 
phones. In black metal case, 
size 17'L x 8'H x 101D.. Model 
P('R2 covers 6 -22 Mc/s, 200 -550 
metres and 850 -2,000 moeres, 
26.19.6. Model PCR8. As PCR2 
but has 2 Short Wave Bands. 
2.0-7.0 Mc /s and 7.0 -230 Ric /s and 
Medium Wave Band 190 -550 
metres, ONLY 28.8.0. Every 
receiver aerial tested before 
despatch. Add 10/6 Carr. Both 
types used, but excellent con- 
dition. Designed to operate 
from bulky external power 
supply, but any set can be fitted 
with BRAND NEW COMPO- 
NENTS INTERNAL PACK for 
200/260 v. A.C. at extra cost of 
£9. S.A.E. for illustrated leaflet. 

TEST METERS FOR EVERY PURPOSE & POCKET 

25000 
Reads 
1,800: 
Resistance 
tance 
to +36: 
Measurements. 
x 1lin. 

O.P.V. MODEI, TP 
A.C. it D.C. Volts 

D.C. Current to 500 
to 1 Meg: Capaci- 

to 1µF; Decibels from 
Output jack for Audio 

Size 34 x 

83.19.8 

-I0 
up to 
mA: 

-20 
51n. 

20,000 
Reads 
at 
at 
500mA; 
Capacitance 
from 
5 }In. 

O.P.V. 
voltage 

20.000 
10,000 

-20 
x 11in. 

MODEL TP-5S. 
up to 1,000 D.C. 

ohms per volt and A.C. 
O.P.V. : D.C. Current to 

Resistance to 10 Megs.; 
to 0.1µF; Decibels 

to +36. Size 311n. z 
25.19.6 

30,000 O.P.V. 
to 1,000; 
A.C. at 
Current; 
-20 to 
buzzer 
Size 3s 

MODEL 500. Volts 
D.C. at 30,000 O.P.V. 

20,000; 12 Amps D.C. 
60 Megs Resistance: 
+56 dBs; Internal 

short circuit warning. 
/rein. z 6 °f1n. z 211n. 

28.19.8 

All New Stock, with leads, prods and internal batteries, 6 months' guarantee backed by full 
service facilities. Details S.A.E. 

DOUBLE BEAM OSCILLOSCOPE TUBES, TYPE CV- 1396. 

Equivalent to COSSOR 09D (as used in Oscilloscopes by Cossor 339 

NEW 0 
and 

CRATES. ONLYf25 /- (d9rriage 5/-) BRAND 

LAVOIE UHF WAVEMETER MODEL 105. Coverage 375/ 
725 Mc /s. Complete with correct Calibration Chart. First -class 
condition. Battery operated and portable, size 11 x 8 z 74in. 
ONLY £3.19.6 (carriage 7/6). 
AMERICAN DESK TELEPHONE, complete with handset. 
Non -dial type but has internal bell. Ideal for extension or inter- 
com. BRAND NEW. ONLY 30/- (pest 4/ -). 

ACOS 39/I STICK MIKE with screened lead and table stand. 
ONLY 3B /8 (post 1 /6). 
CRYSTAL DESK MIKE with screened lead and built -in stand. 
ONLY 16/- (post 1/6). 

BCt91 FREQUENCY METERS. The famous American crystal 
contl-olled frequency measuring standard. Coverage 125 Reis 
-90 Mc /a. With original Calibration Book. Perfect order. Only £18. 

mid ï00Ó volt, and 0.1 gtad. KO vt. Metal 
/8 
cased, 

ddbzeñ Speciall 
New 

otes 
for quantities. 
12 VOLTS AMERICAN DYNAMOTORS. Deliver 220 volts at 
100 mA. Size 54ín. x 341n. diameter. Ideal for running Electiilc 
Shaver etc. for Car battery. ONLY 32/8 (post 2/6). 
ow- CON. STRUCTOR'S PARCEL. Assorted colours wiring wire, 
solder, resistors, condensers, volume controls. tag panel. ALL 
NEW (post 2 /6). 

RESISTORS. 100 assorted values our choice. NEW, 7/8. 
CONDENSERS. 190 assorted mica and silvermica. NEW, 10/ , 

TRANSISTORISED 
INSULATION TESTERS 

The latest technique 
for checking Insula- 
tion of electrical 
circuits, appliances 
and components. 
One handed opera- 
tion (no turning of 
generator), a Tran- 
sistor DC-DC conver- 
ter being employed 
to supply the high 
potentials. Three 
Testing voltages, 100 
250 and 500, to 
measure up to 500 
megobme. Complete 

Size Tin. x 41ín. x din. with leather carry- 
ing case. internal 

batteries and test dis 617.10.0. r Illustrated details. 

P.W. "CELESTE 7" RECEIVER 
Build this latest 
P.W. Leven tran- 
sistor portable, as 
described to Jam 
and July issues- 
Medium and Long 
waves, with output 
of 1 watt from large 
7 x 4 n. loud- 
speaker. Internal 
high gain aerial with 
oar aerial socket All 
components sold 
separately-..parts 
öst B.A.E, e 

TOTAL 
BUILDING COST £9.19.6 

"POCKET 4" 
TRANSISTOR RECEIVER 
Uses miniature speaker, proper tuning 
condenser, and volume control. Built -in 
aerial makes unit efficient and portable. 
Ideal for the beginner. Full medium 
wave coverage. All components and 
cane for only 48/8 (P. & P. 2/0). Ten - 
page constructional book tree with 
puts or sepaentdly 1/0. B.ta tor" 
parts price Wt 

BATTERY CHARGER 
6 v. or 19 v. at 3/4 amps. Fused and fitted with Ammeter and Voltage 8.2salo. 
Louvred metal cue finished attractive hammered blue. Ready for ea Vita . 
mal/ and output leads. ONLY 66/- (Poet 918). 

PORTABLE A.C. VOLTMETER 
First Grade Boeing Iron with 81n. Mirror /kale. Reads up to 150 volts A.O. 
400 and 1200.2400 cycles. In efletkutal oak ease with removable ad. Overall 
she 84 x e4 x 64 le. BRAND NEW. ONLY 86, 

0088OR TYPE 1086 DOUBLE BEAK OSCILLOSCOPES. few only of these 
malern scopes, overhauled and in perfect order. ONLY 846. Further detail. 
oo request. 
PANEL METERS. 26 mlcroampe D.C. 241n. Prol-dresiar 59/0. 60 microampa. 
D.C. 20n. Flush circular, 59/8. 100y0nroampe D.C. 24ín. Flush circolar, 8g/A. 
40 amps D.C. 3:n. Pro]. circular. 7 /s500 volts A.C. 241x. Flash circular. 881. 

RECORD INSULATION TESTER&. Read up to 20 mega M 500 volts Mumma 
Overhauled and in perfect order. ONLY g8.í0.0 

TELESCOPIC AERIAL. 8 sections 30 lu. open,f/lo. alead, with 4ín. prgyaYa 
Chromium plated and Ideal for varkay od uass. ONLY 1016. 

HARRIS ELECTRONICS 138 Gr'ay's InnTRoad,79London, W.C:.I 

Please include carriage costs on aa items. 

( L O N D O N) LT D (allmé iW s : áciaxcert i Station) mad 6 ú 1 g a 
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CRYSTALS & 
COMPONENTS 

LTD. 
2-4 EARIJ-IAM ST., W.C.2. Tel. TEM. 1189 

Near Cambridge Circus. A few minutes' walk from Leicester 
Square or Tottenham Court Road Underground Stations. 
Hours of Business: 9 to 6. Saturdays 9 to I. Open All Day Thurs. 

TRANSFORMER BARGAINS 
Prl: 240 volts. Sec: 17 volte 1 amp. 
Ideal for small models. 5/ -, P. * P. 2/8 
PSt: 200/240 v. Sec: 8.3 v. 4 amps. 
8/B. P. P. 2/6. 
Pet: 240 v. Sec: 250 v. 60 mA and 
BO v. 100 mA, 6/, P. P. 2/6. 
PA: 240 v. Seo: 6.3 V. 9 .asps. 
6/.v P. it P. 2 /8. 

Send S.A.E. for our 
NEW 

CRYSTALS LIST 

WIRELESS SET No. 19 
Complete with original power 
supply unit for 12 volte Input. 

2-8 mm/.teanáeV EL-P. 24covering 
6 valve euperhet receiver and 6 
valves in Transmitter. Using 
I.F. of 465 Sc /s. For volee and 
1.W. In good roodltion not tested. 
24.17.6. Plue 01 packing and 

for thiA set 117/6 pine 2/6 pool 
packing. 19 Set Variometers, 
17/6, plus 21e post and packing. 
Control box for 19 set, 10 /-. Om 
2/- poet and packing. Lead for 
Control Box, 12 /0, P. A P. 2/ -. 

E.H.T. TRANSFORMER. 
Pet: 200/250 volte. Sec: 2,500 volta, 
10 mA, 2 v. 1.5 amps, 8.3 volta, 
.3 amps, 1R /8, ploc 5/. P. A P. 

H.T. TRANSFORMERS 
2250//0/3 0 ay. 120 

Prli 
mA 

200/240 
and 3-8- 

See.: 
16 

volta 6 amps. 85/ -, plus 6/6 P. A P. 
Type HTS. Fri: 200 /240 volts. See: 
500/0/500 v. 95 mA and 0.4.5 v. 
a amps, 0 -4.5.8 v..3 amps, 0.4.6.3 v. 
2 amps, 0-4-6,3 v. 2 amps 27 /6, 
Paw 016 P. P. 
TM* H112. Prs: 110/250 volts 
Bea 926 v. 100 mA and 6.3 v..5 amp, 
6.3 v. 1 amp,, e.a a 2a amps. 
L P. 5/-. 

U.H.F. AERIAL 
lOtt. collapsible mast dpring 

loaded in lit. tubular sections. 
Complete with 12ft. coax lead 
and rubber covered plug. 3 steel 
peis 4°,..,d ny n 

t o 
g uys C n bV e 

y ed exiting T 
aerials for modieation to new 
frequency. 12 /6 plea 2/6 P. a P. 

TYPE 68 TRANS /RECEIVERS 
!Mad new. Operating on 7.4 W 9 
M,M Trans /Receivers. Complete 
with headphone., throat microphone, 
lmotton box and aerial rode. Open 
ate on 150 volte HT A 3 volts LT dry 
batterlea. Complete lees batten,, 
and not tested, 47/8 per set pin. 

peat 
10.0 per pear plus 

TERMS of BUSINESS 
CASH WITH ORDER 

March, 1964 

TV EXTRAS I % "ttl)1.1U.O AERIALS 251- i 
Indoor combined. 1 Lt 
Complete with .t1 14" it 7.10,0 
12ft. co -ax. and i 

plug. P. & P. 216. ;s.1, 12 months' Full 
AERIALS 3516 Written 

Loft Combined G Guarantee. 
BBC with 3 ele 

,sea 
Channels for all 

ment ITA universal ( me -.41--- areas. a 
fitting. -- 

P. & P. 316, Demonstrations 
Co -ax Cable 6d. daily in our Shop, 
per yd. Plugs 113 ea. Personal collection 

LEGS -Complete advised. 

with fittings for 1 Carr. 14in., 201 - 
any set, 3516. 17m., 301.. 

TELEVISION 

Guaranteed 
Ins, and 
Add 101- 

on OLD 
( 110° Tubes 

TUBES 
REGUNNED 

21i.í. 
I Year 

9916 

7916 

TELEPHONE 15/6 
HANDSET pair 

G.P.O. standard 
Worksh House to 
Workshop, .garage, 
Works 

off 
etc. 

Works erf any 
small battery. P. & 
p, qlg. 

SPEAKERS 719. each. 
6in.816.7in. x 4in. Money - 
back guaranteed. En- 

quire for other sizes. Ex. 
mfd. salvage. P.P. 213. 

SPARES 
Condensers. 100, 101. 
New Assorted electro- 

lytics & PFs. 
Resistances 100 51- 
Asst. sizes. watts , grades. 
VALVES 9d. ea. 4040-LEI 

of Valves avail, 
able. P.P. on I-4 6d., 

12 16. 

Carr. 1016. I7in. 
refundable 

TUBE 15, 14, 
in stock.) 12in. 5916 

EX- MAINTENANCE TESTED TUBES 

Sarisfacuon Guaranteed. 
36/24, 14KP4, 141, 121, 31174, 
and others. Carr. 51 -. 

PERSONAL CALLERS 
T.V.s 51_, Type 36 Sets ISI- 
Large Transmitting Valves 
Tape and Record Cabinets 5I_ 
Telephone Multi -line and dials 
systems 251 -. 

Tubes -Various, 2-6in. 
BRIT. & U.S.A. from S /. 

Stamp 
for Free 

List 

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

I Liverpool Sc. -Manor Pk_ -10 minx. 

Phone 
ILFord 

6001/2/3 

FRE T O A MB I T/ O US El Y O/NEER S - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative ¡56 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
far R 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 min reading this famous book. II you are 
earning less than ,C:S. a week, send for your 
co g7 of °ENGINEERING OPPORTUNITIES" 
masP -FREE 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng., 
Electrical Eng., 

Civil Engineering, 
Radio Engineering, 

Automobile Eng.. 
Aeronautical Eng., 
Production Eng., 

Building, Plastics. 
Draughtsmanship, 

Television. etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME 
A.M I.Mech.L. 

A.M.I.C.E. 
A.M.I.Prad.E. 

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

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

City & Guilds 
Gen. Cert. of Education 

Etc., etc. 

?floral, INCLUDING 

QUipMENT TOOLS! E 
The specialist Elec- 
tronics Divistan of 

Basic Practical and Thaere. 
tic Courses for beginners in NOW effort Radio,T.v., Electronics, Etc., reallaborat 

YOU a 

A.M.Brit I.R.E. City 6 Guilds orytrais- 
Radio Amateurs' Exam, "0 at home with 

R.T.E.B. Certificate practical equipment. 
P.M.G. Certificate AshJor details. 

Practical Radio 
Radio A Television servicing B t E .T. Practical Electronics 

Electronics Engineering SCHOOL OF 
Automation 

ELECTRONICS 

III 

R 
R 

Please send me your FREE 156 -page 
"ENGINEERING OPPORTUNITIES" 

(Write if you prefer oot to cut page) 

NAME 

ADDRESS 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE /2I ), 29 Wright's Lane, London, W.8 ¡ 
SUBT I 

OERESTS EXAM 
ME 

SE/2I 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN . THE WORLD 
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SPRING CLEARANCE SALE -- PRICES SLASHED 
STOCK ROOMS MUST BE CLEARED TO MAKE WAY FOR SPRING STOCK 

Doak No. 1y1 -Few Only MAINS BUR 
OLAIt ALARMS. With complete set of door 
nd window mloroawitehea. and Cm:meeting 

0 
;Ere 

eMr . Adveru 3 p,7 
pa. OUR PBICN 

MOM; No. 1016 -BRASS RIGHT ANOLE BRAC 
NEts. drilled with 2 botes. Approximately 1m. 
glue.. Only W. a pair. 
1144k No. 104 -MINIATURE MEDIUM WAVE 
CUEING COILS with reaction winding. Clearance 
pelts p!- each, pins dd, P. a P. 
Hoek No. 106-99 ONLY PBEt.'IBION CAMERAS. 
Pekes 127 film. To clear 610 each, pine 1)6 P. A P. 
Gook No. 106 -793 ONLY MINIATURE PLA9- 
rIC RADIO CABINETS, complet.' with Chrome 
oarrying Dandies. Dial and tuning knob. Size 
SI z 39 z 111n. Clearance price only 616. plea 1r 
P. A P. 
itoslt NO. 197- PRINTED CIRCUITS or 3 

Irausiior Reflex Radio made to fit above radio, 

S/6. 
plue Ill P. 1 P. 

tock No. 106- MINIATURE PRINTED RADIO 
CABINETS. I a 39 z Stn.. 68 each to clear. plue 
61. P. & P. 
Steak No. 106 -BEAUTIFUL MINIATURE 
SIZE PLASTIC RADIO CABINETS. Size 
6 z V z l In. Printed and ready drilled OUR 
PR1CU SIS. plue 1!- P. 1 1'. 

CABINET' í0Inprriinted.I Sloe ) n 
PLASTIC 

n 2/8 
each to clear. plus (id. P. 1 P. z 

Sto6k Bo. 111 -BEAUTIFULLY MOULDED 
MINIATURE PLASTIC RADIO CABINETS, 
complote with tiny carrying handle :.nd tuning 
knob. Bite 4 z 21 z 1lin. ('rice to clear N8, plut 
I,- P. 1 P. 
Stook No. 1116 - $pedal(' Printed Circuits for 
abuts cabinet of two transistor reties radio. 2/S, 
pin. ed. P. a P. 
Book No. 112 -EXCEPTIONALLY (GOOD 
LOOKING PLASTIC RADIO CABINETS 
-BLIP& LINE ". Sloe 6 z 0$ s têtu. Clearance 

price 119 plus 9d. P. a P. 

AMAZING CIGARETTE RADIO 
only 18/6 

Crespfeta .0 o) pare. 
1lrkaae ,o r INea48 
-«this bl bly sensitive 
ETRgANSIY R ' w- 
GARA010' 'amfves 
ell medium wave 
stations teal and 
crisp -hold* ten close. 
6tdoo- weighs lees than 
3 oak. with clgaretteal 
Tiny batten inside 

omit 3d, and but over three mouths. This brilliant 
1140 novelty personal phone radio is deal for 
1lslbid. New/, Spots, Og5 Can be built by 
aopone from our simple Maori., diagrams in ah 
hour or two. All parts supplied for 1818 (add 1/6 
P. a P.). C.O.D. 2/. caws. (Parts sold separately 
PrIowNparto 

go. 1914 BEAUTTIFUL BLACK a GOLD 
READY DRILLED FRONT RADIO PANELS 
TO 00 WITH THROE, S1- us 1 /-. P. P. 
Stock No. 114- MINIATUSR RADIO CARI. 
VETS IN GOLD but pndrllled. Bee 41 x S x llo. 
Give away price of INC ply 6d. P P. Sprdal 
oareyllg came for above at 1/6 ed. P. A P. 
Nook No. 116 -RADIO OAAfNETS rase as 

plepedfed .P. 
as shove, /cat Bp,ght design. Si ace. us14AP. 

Stook Ne. lids- BFedal carrying core for above 
at 1 /6, ply 6d. P. A P. 
Stook No. 116 -ANOTHER TYPE RADIO 
CABINET, horisoatal, Sie each, plus Cd. P. a P. 

Stook so. 1116- -BOARD NEW MAGNETIC 
DEAF AID TYPE MARPIECEB, complete 
with Flue and pocket. 901 ohms. OUR 
SPECIAL PRICE 6 / -, p'm lid. P. if P. 
stock No. 128-HR AND NI'W CR TOTAL 
DI/AF AID TYPE EARPIECES. Our 
pi i k 4/- PIan (d. P. a P. 

Stock No. 127 -DECORATIVE 6PEASRI 
/MILS tin, diameter, 3 for 1/- plus 6.1. P. P. 

Nook No. 128 -4n. PLASTIC CARRY NO 
HANDLES with axing meows, Od. each, plus Gd. 
P. a P. 
Stock No. 185 -93 ONLY STANDARD PLASTIC 
r,lsll.lNI.. SWITCHES, t o way, cord operated 
..1.,arau:e pro, 2 /6. pl r I ' l'.. I'. 

AMAZING NEW INVENTION 
AUTOMATIC 
CAR LIGHTER 

ONLY I QI. 
We have been lucky enough 
to purchase 1600 only of 
these .ully ambmetic Car 
Cigarette De oos /Llsbum 

because m a frustrated Mort shipment. 
Originally made to say at about 46) -I Robust 
and ingeniously designed is heavy chromium. 
Bolds packet of cigarettes any make and site) 
you reach out with one hand. press a button 
std a lighted cigarette is lu your hand! Can be 
fitted by anyone in 219 minter. For 0 or 12 
volts, fun connecting detalle -only one wirc to 
connect! Each one in own coloured bog, brand 
new and untouched. Only 101 -. add 21- P. P. 
(0.0.0. 28 sutra). 
took 117-477 

619TORO RADIO CASES (Plastic 
R 

mdril ed). 
Size only 1; x 14 o 41n.. to Clea, 1/. taut.. plus 
54. P. A P. 
Stook No, 11S-SPRING TERRY CLIPS for 
holding Miniature Valve,. Price fo. 3. 1 / -, plum 
dd. P. A P. 
Stook No, 119 -72 ONLY MINIATURE d TAG 
COILS coveting Medium Wave and Long Wave 
with retie, ion winding. Price to clear 3/- each. 
plus 114. P. A P. 
Stook No. 120 -SIMILAR TO ABOVE but 
Medium Wave only 2/- each pins 6d. P. a P. 

Stock No. 169. 

"VOLKSRADI O" 
POCKET VALVE RADIO 

ONLY IS, 
Take - Over Bid 
Makes this Fa0- 
Peak Met ponkle 
-the becutlfully 
compact "6 Star 
Volkaradle means 
wing 4i a 21 _ .. . 

I$n..celvee per - 
,ectly -In the bed - 
room, Mau, Sardep- --over all medium waves 
(Intl. Luxembourg). Under 1L boor conning 
pat. Anyone can mumble It In 1 or 9 hours. 
Plea par ample A B C plat} Comp te net of 
parte. Only 161 -, War 1/6 P. R P. C.O.D. 
earn (Parts ru be bought NVarately.l 

Stools No. -I - A U E iREß6 
CYLDON" 260 pF. To clear 1/- each, pies 4 

P. a P. 
Stook No. 198,- MINIATURE ADORN VALVES. 
Type 914. 9d. ach pus lid. P. a P. 
Clos No. 10I -6E70 BRAND NEW VALVES, 
8 /9, plus 9d. P. a P. 

PStack No. 140 -AVBO VALVES. 4/6, plus Od. 
.aP. 

Stook No. 141 -11w BRAND NEW VALVES. 
6. plus 6d. P. a P. 

No. 148 -BRAND NEW 570 VALVE 
OLD]GRS, IL, Ohm AL P. P. 

THE MINUTE 
TRANSISTOR 
RADIO 

MIAMI 
ONLY 17/6 

Unbelievably small-- ouc.geouety cheap. Yon 
will be mussed at the fine quality of tone and 
volume of this great Little radio. Only a fantastic 
entertalnbmmt for months ou au 6d. battery. 
31 z 2; x lila. (he MIAMI will bring you great 
simple a.sembly plan with each set. ONLY 1716. 
YES 17/6. Plus 2/6 P & P. iC.0.D. 2/- extra). 
S.(isractl"n Guaranteed. Demonatrationa siren 
daily. Paris available tieparat ely If required. 

TERMS OF EUSINESS 
C.O.D. 2!6 extra, regret No C.O.D. under £1. 
Add extra postage for overseas. Special prices 
for quantity and the 'l'rade. All goods guaranteed. 
Components technical books, II) -Fi by Leak, 

. tason, Lorenz (lead, etc. Send B.A.E. for 
quotation or with any enquiry. 

Stook No. 121- MEDIUM WAVE LOOPSTICK 
COILS with Variable Tuning Coro, 78 only. 
To clear 2/9 each, 

Epier 
6d. P. 1 P. 

Steak 
CONDENSER (Kits Dielectric)-.0005 mid. 

S/8, plus 64. P. R. 
Stook No. 128 -178 RADIO DIALS. retrace 
Medium and Lou{ Wave, Square Shape. Ill', 
4$ x 311n. with central bole. Price 1/6. pone 
3d, P. A P. 
Stook No. 126- SUB.MINIATURP. DIODES 
all brand new and tested. Clearance prig 3 for 1 

On ISI. P. A P. 

OUR NEW 4 -STAGE 

MINUETTE 
Build íh11 
u e wly -doe 
trued "MIN -,.,. 
BETTE" 
S T A G E E 
translator 
set to very 
strong ready 
drilled UL- 
TRA-MOD - 
ERN CASE. 
+Ize only ,i z 

y z lin. 
Uees three transistors and diode and SELF - 
CONTAINED LOUDSPEAKER. Very seoaftive, 
)deal for suce, bedroom, holidays, etc. Months 
and months of BatmWng C au 6d. battery. 
Can be built FOR ONLY 80 /. including PRO- 
PER CASE, mluiature speaker, etc. SIMPLE 
AS A.B.C. PICTORIAL STEP -BY -STEP 
PLANS etc., plue Wet and puking 106 (C.O.D. 

extra). Parts sold separately, priced parts 
list L -. 

Stock No. 168 -BRAND NEW ASSORTED 
CONDENSERS IMO' to .01 add- 26 for M. 
plus 1/- P. a P. 
Stook No. 164- SPECIAL OFFER OF EOMM 
CONSTRUCTED RADIOS NEEDING ATTEN, 
TION. Filled with component. in good condition.. 
Stook No, 1646 -TYPE (B) 9/9 Transistor. Sias 
41 x 6x 121n. Price 6l- each plus 1/. P. a--P. 
Brand new 291n. Miniature Coil Speakers. íog41 
141- given free with every order for dvs. 
Stook No. 1841-TYPE (D) Mlnlture Valve 
Radios In plastic case. kiss p 
6 x 3 2 l;ln. Price 6/. plus 1/6 P. 
Stook No. 1048-TYPE (IC) 90 only. Valve Radios 
lo small Fibre attache races. She 7 a 6 x WM, 
Price ISIS, pine 216 P. A P. 
Stook No. 106 -SURPRISE PARCEL TYPE to, 
Aseo,ted admponents. Frite 6h plus 1/6 P. A P 
Stock No. 167 -GIANT SURPRISE PARCEL 
TYPE (c). Price 161 -. plus 2/- P. a P. 
Sock No. 188 -WANDER PLUGS. New and 
unused. 0/- dos., plus 6d. P. al'. 
Cloak No. 134 -610. MOVING COIL LÓUD 
SPEAKERS. Brood sew, s ohms 101-. Plea 
3/6 P. a P. 

Stook No. 1S8-- SPECIAL CLEARANCE OF 
FULLY GUARANTEED BRAND NEW 
"GOLD FRONT" 8 TRANSISTOR SUPER - 

HET RADIOS. Complete with real leather 
carrying case. Personal earpteoe, battery. 
All in beautiful presentation boxes. Only 761.. 
plus 2/6 P. P. 74 only. Advertised et 
68.6.0 recently. Lest 74-óo more available. 

Stook No. 143 -266 ONLY! 
MINIATURE PRECISION 

MLNETTA" SPY 
CAMERAS complete with 
II rolls of film and real 
leather aarrytnó owe. Ilse 99 z 1; x I9tn. 
Price to clear g0/- earth. PM Free. 

Stook No. 144 -BRAND NEW 191n. MOV- 
ING COIL LOUDSPEAKERS. SPECIAL 
PRICE 8/6, pine 1l0 P. a P. 90 ohm.. 

Stook No. 144 -BRAND NEW ASSORTED 
RESISTORS In packets of 100, SI -, plus 6d. P. a P 

Stock No. 161 -BRAND NEW "PLESSEY" 
MOVING COIL SPEAKERS, 2910. 
ohms. Matches Transistor Direct-It 
O.P.T. needed Special Ideas S/6. phis 116 
P. a P. 

CONCORD ELECTRONICS (Dept P.W.5) 210 Church Road, Hove, Sussex 
PERSONAL CALLERS WELCOME Open 8.30 a.m. until I p.m. and 2 p.m. until 5.30 p.m. Saturdays: 8.30 a.m. to I p.m. 

Demonstrations Dolly. 
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HERE'S A LOW COST WAY 

TO GET INTO T.V. 

SERVICING FAST! 
If you are a man who wants to get ahead in 
television, you will probably be interested 
in this new revolutionary type television 
training programme now being introduced 
for the first time. 
Knowing that early success will usually spur 
a man on to greater achievement you learn 
how to make the easiest T.V. repairs first. 
Since the easiest T.V. repairs are the ones 
most often found on service calls, you are 
ready to make money right after the first 
lesson. Then as You progress You will 
discover how to handle every kind of 
trouble found In all makes of T.V. set! 
Here for example are some of the items 
covered in the course: 
L Simple adjustments to correct poor 

pictures. 
L Circuit faults indicated by a poor pattern. 
Z. Finding bad valves by observing 

picture faults. 
4. Antenna principles and practices. 
I. Facts about the T.V. signal to help 

you in repair work. 
S. All about Cathode Ray tubes. 
7. How to tell what is at fault. 
L Explanation of television circuits 
L U.H.F. converters and tuners. 

IS. Television test equipment and align- 
ment. 

H. Advanced trouble shooting by picture analysis. 
This is a real home studi, course that has been 
bound into one giant 8 x llin., 192 page manna 
to reduce cost. 
Compares favourably with some courses 
Costing very much more! By creating a 
mess market through large volume sales 
and eliminating individual letter writing 
we are able to pass on these savings directly 
to you! 

dsrcuits s inerts l drawings, circuits, servicing charts and illustrations to simplify the text and make 
your study more enjoyable. Soon you will 
be well on your way to becoming a first -class 
television repair technician! 
YOU TAKE NO CHANCES WHEN YOU 
DEAL WITH SIb1 -TECH 
Yon must be convinced that this Is the best 
value you have ever seen in television training, otherwise you can return the course (or have your money refunded If sent 
with order) after you have examined it in 
your own home for a period of seven full 
days. 
The price? Only 36/- per course, plus postage 
and packing. 1/6. 

Free 71 -page book on Television Faults will be included if you send cash with order. 
FREE TRIAL OFFER 

Terms only 5/- per week if you wish. 

To -TECH BOOK COMPANY Dept BT.4 
West End, Southampton, Haute. 

Please send your Television Course for a full 
seven days' free trial. if not delighted I may return 
the coarse post -paid without further obligation on 
my part. Otherwise 1 will pay cash price of 37/6 or 
4/- weekly until 17/6 plus 2/6 service charge, total 
40/.1. paid. 

Tick here if enclosing full price of 37/8. (Same 
-day money back guarantee). NOTE: Customers 

who send cash with order get in addition 71 -page 
book on TELEVISION FAULTS. 
Overseas customers please send full amount (to. 
abiding Ireland). 

Naar 

ttty County 

-STAR DXER S.R.-40 £24.15.0 
General purpose superhet communications receiver for A.C. mains 220 -240 volts, cover- ing 550 'Cols to 30 Mc /s in four switched bands. Slide rule tuning dial, electrical band - spread, internal speaker, panel "S" meter, noise limiter, B.F.O., phone jack. Ferrite and whip aerials. Handsome grey crackle cabinet 13I x Si x 5iin. Wt. 12 lb. Full instruction manual. BRAND NEW CURRENT MODEL. PCR -3 RECEIVERS. 3 -wave bands, medium wave and 2 short wave, from 120-13 metres. Good condition, tested, 8 gns. Carr. 10 / -. A.C. mains Internal power supply 
£2 extra. 

SILICON RECTIFIERS. Type 1EÁ2 (i x fin.) will handle 250 volts at up to 500 mA. Replaces any TV metal rectifier, 7/6. 
AR-88 VIBRATOR PACKS. For 6 v. operation. Complete with vibrator and OZ4 rectifier. BRAND NEW in original cartons, 17/6. P. & P. 5/ -. 
IMOVING COIL PHONES. Fines quality Canadian with Chamois ear muffs and leather covered headband. With lead and Sack plug. Noise excluding, supremely comfortable. BRAND NEW 22/6 post 1/6. 

AVID WIDE RANGE SIGNAL GENERATORS. Six turret c ,erated ranges covering 
50 Kc /s to 80 Mc /s. For use on standard A.C. mains. Packed in original transit cases with accessories. Post -war type in new condition. 815. Carriage 10 / -. REAL BARGAIN. 

CRYSTAL CALIBRATOR. As used-in Canadian -No. 52 set. Incorporates twin 1Mc /s and 100Kc /s crystal and a multivlbrator circuit to give 10Kc /s marker pips. Requires 12V 
1 amp. L.T. and 150V. H.T. Complete with 3 valves, circuit of 52 set and operational notes. BRAND NEW 37/6, plus 2/6 P. & P. 
AKIN SPARE VALVES. Complete Set of BRAND NEW individually boxed original valves (14), 50/ -, plus 2/6 P. & P. 

MULLARD CRYSTAL CALIBRATOR. In neat grey metal case 9 x 7 x ilin. Gives 
1 Mc /s. 100 Ke /s, and 10 Kc /s, marker pips and harmonics as selected. Optional 400 c/s modulation. Complete 6 valves í1T4 (5), IRS (1)1. and 1 Mc /s B7G glass crystal. Requires 
60 V. H.T. and 1.5 V. L.T. In original transit case. BRAND NEW. £4.19.6, carr. 7/6. 

MICRO- AMMETER. 0- 500µA. Made by R.C.A., Weston Westinghouse, and other famous American manufacturers. Circular 21ín. flush panel mounting. Dials are en- 
ÁND O 15, 0-600 E 15 /As 

used in the American version of the "19 SET ". TESTED 

CHARLES BRITAIN (RADIO) LTD., II UPPER SAINT MARTINS LANE, LONDON W.C.2. 
TEMple Bar 0545 Shop hours 9-6 p.m. (9-1 p.m. Thursday). Open all day Saturday. 

PADGETTS RADIO STORES 
OLD TOWN HALL, KNOWLER HILL 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2868 

New Boxed Tube Unit Type 7301. With two 
EF52, three EF91, five 6J86, two CV4025. one 
6V6GT. Also Tube Type VCRX 263 with mu- 
metal screen. Fitted with dimmer unit and 
lamps Part 7302. A fine unit for only 45/ -. 
Carr. B.R.S. 8/ -. No details on this unit. 
New Boxed Drive Unit Type 114. Com- 
plete with 5U4, 81,6 valves, housed in a very 
nice case. 15 / -. Carr. B.R.S. 7/6. 
New Boxed 12 Volt Vibrator Pack with Spare Vibrator, Type P.C.R. 250 volts at 
160 mills. 18/-. Carr. 7/6, 
New 121n. Speaker with Built -in Tweeter. 
28/6. 
ARMY SET TYPE 19. Complete sets 32/ -. Less transmitter and valves, 20/-. Less val- 
ves for spares, but with 500mlc -amp. meter 
12/8. Used, but have no dry rot, all untested. 
Carr. B.R.S. on any set 10 / -. 
P.M. Speakers, Guaranteed ex T.V. sets. lin. round, 6 x 4ín. Rola and Plessey, Philips 
5in. round, all at 3/- each. Post 2/ -, 6 for 
20/ -. Post paid. Goodmans 7 x 41n., 5/ -, post 2/-. lin. round, 6/ -, post 2/ -. 
Valves Removed from T.V. sets. Tested 
on a Mollard Valve Tester, and are 100% 
as new. Three months' unconditional 
guarantee. POST FREE. 

PL81 5/- 
PL82 5/- 
PL83 5/- 
PL33 4/- 
PL38 8/- 
PY80 5/- 
PY81 41- 
PY82 5/- 
PCF80 4/8 
PCC84 4/6 
B36 4/- 
N37 5/- 
604 51- 

EF80 1/6, or 10 /- per doz. Grade II EF80 
for test purposes. 4/- per doz. 
New Valves Ex Units. POST FREE. 
6K7 1/6. doz. 12/ -. 6K8 2/6. doz. 22/ -. 6V6 2/6, 
doz. 22/ -. 807 U.S.A. 6/ -. PP3 /250 (PX4) 5/ -. 
AC2PEN (PENA4) 2/6. 5U4 3/.. 6SN7 3/ -. 
6V6GT 4/6. EF91 1/9. EL91 1/9. 6F6 2/ -. 
5Z4 5/6. 5Y3 4/6. 6X5 4/6. EF50 1/ -, 6/- doz. 
ARP12 1/6, 6 for 5/6, box of 50 19/ -. KT66 8/ -. 
ARTP2 2 / -. ART4 2/ , APP37 2/ , AR8 2/ -. 
1T4 2/ -. 954 new boxed 1/3. 
13 Channel T.V. Sets. 14ín. untested 30/ -. Carr. 10 / -. 17ín. sets untested, 50 / -, Carr. 
10 / -. Well packed sent at owner's risk. 
T.V. Tubes. Completely rebuilt & refaced. 
12 months guar. Sizes up to 171n. Special trade price of 75/ -. Carr. and Ins. 7/6. 
Reclaimed Tubes. 144n., 30/. Carr. 7/6. 
6 months guarantee. 

ECL80 2/- 10P13 5/- 
ECC82 3/- 10P14 6/- 
EY51 2/8 20D1 3/- 
EBF80 4/8 20L1 5/- 
EB91 9d. 2oP3 5/- 
EF91 9d. 20P4 8/6 
6SN7 ,2/6 20P1 5/- 
6Fí 1/- U801 8/6 6Fí4 
6F15 

5/- 
5/- U281 5/- 

6LD20 5/- U282 5/- 
10C2 5/- U329 5/- 
10F1 L- KT36 5/- 

RES/CAP. BRIDGE p39/6,6 
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 (Dpt PV) 
Raleigh Mews, Raleigh Street, Nottingham 

FAMOUS FOR THIRTY YEARS for 

SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

H.A.C. were the original euppllere of Short- 
Wave r.eceiver Kits for the amateur con- 
structor. Over 10,000 eatiseed customers- 
including Technical Colleges, Bospital., 
Public Schools, Hams, etc. 

NEW 1964 RANGE NOW READY 

1 -Valve model "CIE", complete kit, Price 34/6 
Customers say: "Definitely the best one- 
valve S.W. kit available at any pricreP This 
kit contains all genuine Short-Wave com- 
ponents, a drilled chassis, accessories and full 
Instructions. Ready to assemble and, of 
course, as all our products, fully guaranteed. 
FULL RANGE of other kite still available 
including the famous model 'K', price 77/ -. 
Before ordering call and impect a demon- 
stration receiver or send for a descriptive 
catalogue and order form to:- 

"H.A.C." SHORT -WAVE PRODUCTS 
(Dept 1.11.), 44 Old Bond Si., London W1 
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Morth ltlt,a 

Infra -Red 
mate Heaters 
up One 

of these 
lateen type 
heater.. Ideal for 
bathroom, eta They 
are Nsnple to make from ., 

esay- tofollow Instructions -uses Billet. 
enclosed elements designed for the correct 
Infrared wavelength (3 microns). Price for 
750 watt element and metal easing as 
Illustrated 19/6. plus 2/11 poet and Insurance. 

Limited Quantity Only 
Waterproof beater wire. 16 yds. length. 
70 Mitts. Belfreguletlug temperature 
ubntrol, 10 /-, post free. 

Microphone 
Inserts 
American made_ Dyne - 
axle type. Real bargain 
at 3/6. plus 64. Poetaee. 

Crfet1 
type 8/6. 

PRACTICAL WIRELESS 1097 

CABINET & PICK -UP 
Made for a famous company 
intending to make a Battery 
Record Player but changing their 
minds. This is an extremely flue 
looking cabinet, must have cost 
at least 4'2 to nuke. It Is complete 
with handle and fasteners s 
illustrated. Also included In the 
parcel is a Cosmocord pickup 
with crystal cartridge and sapphüe 
stylus. Both Items new and per. 
fact. Only 19/6, plus 4/6 pone and 
insurance. 

GOOD COMPANION Mark III 
The 6 translator set with the 8 
transistor performance. 
Incorporating all the' latest re- 
quirements. Anyone who can 
solder can make it. Many thousands 
already In use all over the country. 
FLIT coverage of Long and Medium 
wave bande. 
Pine looking cabinet, sloe II- x 

:1'. Q.P.P. Output approx. 
700 loW. Excellent reception of 
difficult statione like 200. 
Variable feed back gives eeeellenl 
tune. ONLY ).5.19.6 ale Post and Insurance, 

THIS MONTH'S SNIPS 
FLUORESCENT LIGHTING FITTINGS. All completo and ready 
to work as soon as tubes are fitted. Unused and guaranteed in 
perfect working order. 

THE TWIN 80 (Plug in model). This very popular fitting is two 
feet long and approx. flee Inches wide. This makes It Ideal for 
corridors, hallways, kitchens, toilets, etc. Being plug-in it can 
be quickly changed from room to room as desired, light output 
approx. same an 100 watt lamp. White enamel. Brand new 
and perect. Uses standard tubes 19/6, plus 3/6 poet and 
Insurance. 

THE TWIN 20 (Batten model). Similar to above but Intended 
'or mounting directly to ceiling or banging by chain*. 18/6, plus 
3/6 poet. 

THE FOUR FOOT 40. A white enamelled batten type fitting, 
extremely popular as a kitchen light but equally suitable for 
bedroom or office. etc. Complete ready to work when standard 
bl -plc tube is fitted. 14 /6. plus 4/6 caer, and insurance. 

THE FIVE FOOT 80. Similar to above but for 5 lout ell watt tube. 
87/8 plus 7/6 cart. and Insurance. 

CIRCLW.ITE (plug in model). Straight fittings may look a little 
plain lu sour position. but the circular types are lust as eMeieut 
and here the very modern look. 'I'bey are ideal in living nonuse, 
shops and Wheel, In fact anywhere, and being plug -in they can 
be fitted la a Jiffy at no extra expense. Whole shops and offices 
ono be re-lit In minutes and as something like three tunes the 
light iptastitO for the same current Is achieved additional wiring 
is not necessary to create a tremendous light increase. 40 watt 
circular flying. Complete, requiring only tube. 19/6, plus 216 
poet and packing, 

CIRCLE -LITE ,eur.ace mounting). As Love but intended for 
direct to the ceiling. 27/6, plu, 3l6 post and packing. 
NOTE: Tubes are available to callers rrova7 /6 each but can only 
be dispatched Ie minimum quantities of u owing to damage risk. 

Beginner's Superhet 
As supplied to 
many schools 
and colleges. 
A s i m p l e 

Mee snperhet 
-easy to un 
dentend and 
which ran be 
progressively 
extended - 
Ideal for students-components Igclud - valves -metal rectifier tuning condenser 
-1.F. trapoforme.s, etc. W fact. complete 
Superhet except speaker. Price MS plu 
.1- poet and Insurance. Data Included 
free or esp., 1/6. 

Copper Clad Element 
Plant this under reflector to make Ideal 
infra-red heater, also suitable for building 
into eouve tor, blower Mate., drying 
abiort. etc. 230/240 v., 1260 watts. 15 im. 
lung but can be bent to almost any shape. 
7/6. plus 2/6 poet and Insurance. 

Cabinet Snip This One cabinet 
s- illustrated but 
less control knobs 
is available this 
muath at a 
spevial snip price 
of 16/4, Plus 4/8 
post and 
insurance. 
Sloe Is 1311u. 
x 810. x 
4i0, and It 
is nicely 
rorered in 
tep inne 
0.1. 
fabric. 

Yaxley Switches 
1 

I pole, 4 way 2/3 1 pole, 5 way 8/6 
I pole, 7 way 3/- 1 pole, 6 way 8 - 
1 pole, 11 way 8/- 1 pole, 12 way 8 3 
2 pole, 2 way 8/3 2 pole. 4 way 2/6 
2 pole, 6 way 6/. 2 pole, 6 way 8/6 
2 pole, 12 way 6/8 3 pole. 3 way 8/- 
3 pole 6 way 4/- 3 pole 12 way 6/8 
4 pole, 2 way 3/- 4 pole, 3 way 8/6 
14 p le, 4 way 8/6 4 pole, 6 way 6/8 

pole, a way 6/6 4 pole, Il way 10/6 
4 pole, 12 way 1118 6 po le. 3 way 4/6 
6 pole, 6 way 8/- 5 polo. 12 way 14/9 
6 pole, 6 way e/6 6 polo, 3 way 4/6 
6 pole, 12 way 17/6 6 pole. 11 way 18/6 
6 pole, 4 way 6/8 8 pole, 2 way 8/6 
8 pole. 

4 
way 7/6 8 pole, 6 way 11/6 

12 S pole, way 88/8 12 pole, 2 way 8/- 
12 bole 5 way 16/6 12 way fader 8/6 

I pole, 6 way Incremental shorting, 3/6 
Please add 1/ poet and packing for all orders 
below t3. 

Meter Bargains 
:6n. Hoeing Coll 600 mlc o -amp. 
Brand new, 17/4. pine 1/- Packing and 
Insurance.. 

"CORONET" Mk. III 
An excellent pocket size set using 3 MAT transistors for the oscillator 
and 1.P. stages and 3 Junction types including matched pair for the 
output stage. It really covers the medium-wave band and that part 
0i the long wave baud to bring in B.B.C. Light. The circuit Includes 
a highly efficient slab aerial and Plessey tuning condenser Incorporating 
wave change switch. Overall ales approximately 4! x 2j x Ills. 
Supplied complete with carrying case, this two-wave pocket set is 
available whilst stocks last at the very low price of 64.12.6. 

MULTI -METER 
BARGAI N 

Model number EP1OK. Extra wide 
cale fitted corner wise for compact- 

ness. extra accurate as It uses 1% 
components. Sensitivity 10 000 
ohms per volt A.C. and D.C. ranges 
D.C. voltage up to 1.2kV In 5 
rangea. A.C. voltage up to 1.2kV 5 
ranged D.C. current up to 300mA 
3 ranges. Resistance up to 2 meg. 
Capacities .005 to .15 mid and deci- 
bels. Complete with full Instruc- 
tIom and teat prods and battery 
for ohms range. A real bargain not 
repeatable once stocks cleared. 
'Price 69/8. Carriage and insurance 

Electric Blanket Spares 
We rare a good stock of element*, the., 
montate and switches etc. for Electric 
Blankets. Mend S.A.E. for list. 

Timer Kit 
Special offer of all components except metal 
box to make mains operated Interval Biner 
for photography etc. 12/6 plue 2/6 poet. 

5000 mFd Condensers 
1? V. working -Plessey- perfect. 2/- each, 
I6 /- dos. 

Fluorescent Light Bargain 
For pelmet or window lighting, eta. 

Rit of parte comprteing: choke, two letup 
h o l d e r s, ,ta 
holder and 
starter, 
40 watt, 
19/6; c 0 

watt., 27/8. 
Plue 2!6 post and insurance. 

Building A 'Scope 

3in, oscilloscope tube. American made 
type No. 3FP7, 6.3 v. 0.0 amp. heater, 
electrostatic defeotlon, brand new and 
guaranteed with circuit diagram of scope, 
16/- each, plus 2/8 poet and insurance. 

Adjustable Thermostat 

Suitable for industrial or domestic p.poasa 
anon as controlling furnace oven, Immersion 
heater, etc. 1_an also br used as a flameetat 
ur the alarm. Made by Serino then me 
approximately 17in. long and adjustable over 
a range 0 to 300 P. The contacte sea sated 
at 15 amps., 530 volts, and the tdjustment 
spindle, which comes to the top, Can be 
fitted with flexible drive for remote control 
or just a pointer knob for local control. 
Listed at 18 or 64 each, these are offered at 
only 8/6, plus 2/6 postage and insurance. 

Ice -Stat 
This Is a small thermostat which sala on 
and off at around freezing point. Has many 
uses, one or which could be tus lus warmog 
device to be fitted under your motor Oaf. 
Price 7/6, post 11. 

Refrigerator Thermostat 
Standard type with adjustment for all normal 
refrigerator temperature. 7/6, pins 1/- post. 

Simmerstat Heater 
Regulator 

Suitable to control elements, heater, soldering 
irons and boning rings up to 2,600 watts. 
Complete adjustable, normal price 56/- each. 
special snip price 12/6. plus 1/8 postage and 
insurance. 

15 amp. Thermostat 
Adjustable over a (ably wide range of 
temperatures but set tor 70 °F., ennoble for 
wall mounting to control room heaters. 
Exceptional bargain at 6/6, p1 1/- past 
and Insurance. 

ELECTRONICS (CROYDON) LTD 
266 LONDON ROAD, WEST CROYDON, SURREY, 

(Opposite SAVOY CINEMA) 
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.SERVICE SHEETS 

SERVICE SHEETS, Radio and Tele- 
vision, 3/8, post paid. VEST AND 
EMERY, 17 Hallgarth Street, Durham. 

SERVICE SHEETS: Radio, TV, 5,000 
models: List 1/-. S.A.E. inquiries 
TF,L.RAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS: Radio and TV. 4/- 
each. List 2/ -. All orders dispatched 
on day received. Also Manuals for 
sale and hire. List 1/ -, S.A.E. please. 
SULTAN RADIO, 29 Church Road. 
Tunbridge Wells, Kent. 

S.P. DISTRIBUTORS is now under 
New Management. Try our stream 
lined service. We supply SERVICE 
SHEE1'S for Radios, Televisions, Tape 
Recorders, Amplifiers. etc.. etc.. by 
RETURN OF POST at 4/- each plus 
postage. Send S.A.E. with inquiries. 
Idst 1/6, plus postage. Mail orders 
only please to S.P. DISTRIBUTORS. 
44 Old Bond Street. London WI. 

TRADE SERVICE SHEETS offered 
by retired engineer. If I haven't got 
it you won't get it. All 4/-. each by 
return. Please include large S.A.E. 
Mail orders only. ETZIONI. 80 
Merrion Avenue, Stanmore, Middx. 

S.E.S. SERVICE SHEETS for all TV. 
Radio, including Transistors, Tape 
Recorders, Echo Units, Amplifiers. 
Record Players and Autochangers, 
etc., also various domestic appliances. 
List 1/ -. S.A.E. Mail orders only. 
SUN ELECTRICAL SERVICES. 38 
8t George's Road, Hastings. 

SERVICE SHEETS for all makes of 
Radio and 'tV. 1925 -1963. Prices from 
1/- with free fault -finding guide. 
S.A.E. inquiries. Catalogue of 6,000 
models, 1/8. 125 Radio /TV Sheets 
covering many popular models. 21/ -. 
Valves,' modern and obsolete. Radio/ 
TV Books. S.A.E. lists. HAMILTON 

Susses.. 
> GO, Western Road. St. Leonardo. 

TELEVISION CHARTS 1/9; with ley - 
out details 2/8: Makers' Service 
Manuals from 3/9: TV type valves 
BIG. BSA, B9A 2/9: All by rapid 
return post service. Send s.a.e. for 
lists: Back issues PTV 1 /B. All post 
paid: Send now to Shaw, 84 Standish 
Street. Burnley, Lancs. 

SERVICE SHEETS also Current and 
Obsolete Valves for sale. JOHN 
GILBERT TELEVISION. lb Shep- 
herd's Bush Road. London. W12. 
Phone: SHE 8441. 

BOOKS & PUBLICATIONS 

AUDIO, America's foremost journal. 
Year's subscription 43/, specimen 
copy 4/, All American radio journals 
supplied -list free. WILLEN (Dept. 
40). 61 a Broadway, London, E15. 

FIND TV BET TROUBLES IN 
MINUTES from the great book The 
Principles of TV Receiver Servicing. 
10/8 all book houses and radio whole- 
salers. If not in stock from Dept. B 
Secretary, 32 Kidmore Road. Caver - 
sham. Reading. Berks. 

From GORDON J. KING LIMITED 
9 NNW ROAD, BRIXHAM, DEVON. 

Tel; Brixham 2304 

'NOW! The "KING FM- BOOSTER" 
(Latest VHF Transistor Printed Cct.) 

*Tor vetc Ms terproedLimiLmg earInerf- 
ence. 

* For FM DX Reception, etc. 
* 6 Times Signal Gain (18dB). 
* Battery (PP4) Powered. 
ONLY £3.18.0 (lac: Battery. P. & P.). 

RATES: 713 per line or part 
thereof average live words to line, 
minimum 2 lines. Bos No. i/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager "Practical Wireless," 
Tower House, Southampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 

MARCONI CANADIAN RECEIVER 
No. 52 (Brand New) 

AMATEUR SHIPPING BROADCAST 
MAGNIFICENT 10 VALVE RECEIVER. 
3 waveband 1.75 -16 Mc /s 19 -170 metres, with 
3 valve xtal calibrator. speaker and phone 
outputs, complete for 230 /240 AC mains and 
12V DC. BRAND NEW, £14. Carriage £1, 

USED (less Case) Receiver only. £8.10.0. 
Carriage 10 / -. 
All fully tested before dispatch with cir- 
cuits. 
WS NO19 MK M. TXRC, 2 -8 Mc /s with 
economy power pack 12/24V DC. Excellent 
condition 80 / -. Carriage 25/ -, set only 55/-. 
Carriage 15/ -. All parts available. 
TXRC, 12 valve superhet 12V DC operation, 
freq. 60 -95 Mc /s ideal 2 or 4 metre mobile 
rig, easily converted, suggested mods. and 
circuit supplied, internal speaker and phone 
outputs. Size approx. 14 x 13 x 71n. UNUSED. 
£8.10.0. Carriage 10 / , 
TRANSMITTER. 1.75 -16 Mc /s 3 waveband 
tuneable, grid modulation using 813. Used 
complete with all valves, circuit £7.10.0. 
Carriage 10 / , 
COMMAND RECEIVERS. 
BC455 -B 6 -9.1 Mc /s each at 90 / -. Post 5/ -. 
BRAND NEW. 

ROTARY TRANSFORMERS. 12V DC 
input, 300V DC, 120mA output, note size 
only 41 x 21n. 15 / -. Post 2/6. 

CONVERTER. 12 to 230V 100mA vibrator 
type, complete spare vibrator, battery clips, 
fuse, etc. UNUSED 25/ , Carriage 5/ -. 

MOVING COIL HEADPHONES. BRAND 
NEW. Chamois padded, complete with lack 
plug 15/8. Post 2/ -. 

SET OF VALVES for 52 Receiver 13 In all 
with vibrator 12 /6. Post 2/6. 

MICROAMMF.TERS. 21ín. FSD 0 -100 
moving coil mounted in case 5 x 5 x Sin. with 
shock mounts. max /min sensitivity switch. 
30/ -. Post 5/ -. Many other bargains. List 6d. 
S.A.E. Inquiries. 
TXRC. 1986. 124 -156 Mc /s. Complete 21 
valves. Excellent condition. £8.10.0. Carr. 
10 / -. 

A. J. THOMPSON 
"RILING LODGE" 

CODICOTE, HITCHIN, HERTS. 

Phone: Codleote 242 

March, 1964 

RECEIVERS & COMPONENTS 
(continued) 

TRANSISTORS now half -price 
unmarked but tested packets of 16; 
unmarked untested 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. 

REPANCO. Lists. Circuits to build. 
6d. stamps, Foleshill Road, Coventry. 

Al. , POST FREE BARGAINS. Oriental 
crystal microphone inserts 6/9 each. 
Acos type 8/- each. GEX25 diodes 1/3 
each. Guaranteed set tested valves. 
EF80, EB91, 10F1 9d. each, 3 for 1/6. 
L63, DOL80, 2/- each. PZ30. EL38, 
PL33, PY31 2/6 each. PY81 3/ -. KT36, 
B36, 20P1, 27SU 4/ each. N37, U281 
4,3 each. ECC82 4/6, EB41, EBC41, 
ECC81, EL42, PL81, 6C13, 1002. 6LD20, 
20L1, EL33 5/. each. 30P4, 53KU, PL36. 
6/6 each. PL82, PL83, PY80, PY82. 
PCF80 3/9 each. Send for full list of 
valves. A.1. RADIO COMPONENTS, 
14 The borough, Canterbury, Kent. 

NEW VALVES GUARANTEED! 
1D5 5/- 6X5G 4/6 PEN36C á/- 
1L4 1/11 7C5 5/- PCL82 7/8 
1T4 2/6 25L6GT 4/8 EZ41 5/8 

1555 3 /11 C1C 5/- PCLL885 7/8 
6K7G 1/3 CY31 5/- PENA4 5/ 
6BW7 4/8 ECC85 5/- R19 7/- 
6X4 3/6 PEN46 2/8 TY88F 6/- 
Cash with order only. Postage 6d. per valve. 
Any parcel insured against damage in tran- 
sit Bd. extra. 

A.D.A. MANUFACTURING Co., 
172 Alfreton Road, NOTTINGHAM. 

WANTED: VALVES. TRANSISTORS, Etc. 
Bought for Cash. 

DIRECT TV REPLACEMENTS LTD.. 
largest stockists of TV Components 
in the U.K. Line Output Trans- 
former., Frame Output Transformers. 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Same Day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
For quotes. Dav and Night Telephone 
GIPsy Hill 8168, 126 Hamilton Road, 
West Norwood, SE27. 

STOCK CLEARANCE Valves. Con- 
densers. Resistors, Transformers. 
Mail only. Bargain lists. 98 Green - 
way Avenue, E.17. 

EXPERIMENTERS' BARGAIN 
Transceiver SCIL522, 100 to 150 Mc /s. 
Crystal controlled (no crystals). Re- 
ceiver section, valves, 3 of 12SG7. 12C8, 
12AH7, 12J5, 3 of 9003. 9002. 12546. 30/- 
post paid. Transmitter. part stripped, 
valves. 6SS7, 3 of 12A6, 6G8, 2 of 832 
includes modulation transformer. etc.. 

y/ at paid. units rilfor Cpeew with all 
valves and in good clean condition. 
Ex- Police V.H.F. Receivers, approx. 
80 to 90 Mc /s. Built in 230 volt A.C. power 
supply and bin. speaker. Supplied in 
good used condition less crystal. Com- 
plete with 11 valves. £3, carriage paid. 
Meters, tin. square 0.500 microamp 
used, tested. 8 /6, post 1/6. 
Telephone Wire, 500 yards twin plastics 
covered, only 35/ -, carriage paid. 
Transceivers Type 88, no attachments, 
50/ -, pot paid. 

PORTIA/ID 
' ROAD. WORIN /NG. 
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RECEIVERS & COMPONENTS RECEIVERS & COMPONENTS 
(continued) (continued) 

"/4EATRKITS" can now be seen in 
London and purchased on easy terms. 
Free broohure. DIRECT TV REPLACE- 
MENTS LTD., Dept. PW7 /9, 126 
Hamilton Road. West Norwood, SE27. 
GIPSY Hill 6166. 

SPEAKER REPAIRS, Cones fitted. 
Satisfaction. guaranteed L. 8. 
REPAIRS, PluckleY, Ashford, Kent. 

100% TUBES! Famous make 
Rescreened rebuilt. £4.15.0. Guaranteed 
year, 70 °, 911°, 110 °, Carriage 12/6. Mullard, 
Mazdp. etc. NEW Boxed Valves, 12 months' 
guarantee! PCC84, PY800 /1, PCL82, EF183, 
EF184, BY100, BYI01, etc., 7/6 each. PL81, 
U25, EF86, ECL82'6. PCF90 U191, PL83, 
etc.. 9/- each. PY33, 30P12. 9/8 each. 

PHILIP BEARMAN 
43 Leicester Road, New Barnet 

Tel: BAR 1934 (Any time) 
LISTS FREE. SAMb DAY SERVICF. 

EXCEPTIONAL VALUE: Picture 
Tubes, brand new, Mazda 19ín., 
CME1901, Mullard 191n. AW47- 90191, 
£1 10' -; Mullard 231n., AW50i 90, 
1;0'10/ -; carriage (insured) paid. 12 
months' guarantee. Note; All brand 
new. We also supply most other 
sized completely regUnned at £4!17/8, 
guaranteed 12 months. TOMLINS. 158 
Lewisham Way. New Cross, SE14. 
TID 3857. 

CRYSTAL CALIBRATOR No. 7 Mk. I 
using 6 valves, a 1 Mc /s crystal ose. is 
used to synchronise 2 multi- vibrator 
ose. operating at 10 Nc /s and 100 Nefs 
respectively. Harmonics of 10-100 and 
1.000 Ke /s are available up to 20 Met,. 
far beyond this on any sensitive set. 
modulator also incorporated for receiv- 
ing. In small Bakelite case with carry- 
ing handle, power 2 v. L.T., 80 -120 v. H.T. 
Circuit and instructions supplied. 
BRAND NEW. 70 / , Post 5/ -. 

WAVE -METER INDICATOR Type 
233. Using plug -in wave -meter boxes 
into a 7 -valve sensitive amplifier and 
indicator unit, mains operated 100 -250 
volts. Power Milt at rear on a small 
separate chassis supplying 350V. D.C. at 
100mA full wave rectified and 6.3 volts 
4 amps L.T. Each supplied new or as 
new with a V.H.F. or U.H.F. wave -meter 
box and all connectors In wooden 
transit case. Wave -meter boxes easily 
made to all frequencies. Containing 
coil tuned by variable condenser, out- 
put 

unit. 
diode to 

fornthis essen- 
tial piece of equipment. only 501 -, 
Carr. 7/6. 

J. T. SUPPLY (Dept. H) 
I;J MEADOW LANE. LEEDS it 

CALLERS WELCOME 

No. 3 BUMPER PARCEL 
6 Assorted ex- government valves. 
6 Wander plug sockets -sorry no plugs. 
6 Pairs of Brass instrument case safety 

hooves. 
1 Electro magnetic counter 10 imp. per sec. 
3 Assorted Mains Dropper Resistances. 
3 Yards of insulating sleeving. 
1 Post Office telephone fuse box with fuses. 

12 Asserted car bulbs, 6 volt and 12 volt. 
3 M.E.S. panel lamp bulbs, 6 volt. 

12 Sheets of carbon paper. 
50 Tubular condensers assorted. 
12 High stabilility resistors, assorted. 
12 Assorted valve bases. 
6 Valve retainers. 
1 Clockwork timing mechanism intended 

for blowing up rockets? 
1 12 Volt vibrator mallory 4 pin, 

24 Red bezels for panel lamps. 
3 Telephone cords braided. 901n. long. 
1 Speaker. 3 ohm. 
2 Crystal adaptors. 
4 doz. Cartridge fuses. 
6 Transistor clips. 
1 Pair test leads with prods and spades. 

(These need cleaning and oiling, new but 
bad storing) 

20 /- Post Free, Two Parcels for 35/- 

signet Generator Type IOS. Made by 
Salford Electric. 5.5 to 55 Mc /s. With 
charts, leads, plugs, in original case. 
BRAND NEW. Free delivery. £7.10.0. 

BREAKDOWN UNITS 
Transmitter Receiver Control Box 
containing 7 instrument knobs, 4 toggle 
switches, 3 rotary switches, 20 small 
potentiometers, 2 Plessey Sockets, 
cases rough but components O.K. 
8/- each, post paid or 2 for 10 / -. 

as- RAt'K FITTING CABINET, 
14- high by 21' deep with telescopic 
drawer slides. Louvred sides, back and 
top. Brand new Swedish make. £4.0.0 
only, plus B.R.S. delivery. 

:CR35 Tube with Screen and Base with 
data. 25 / -. 

,LP7 Tube with Screen and Base, with 
data, 30/ -. - 

:hit. Steel Telescopic Mast. 50/ -. 
(?:e -h Stab Resistors. 841. each. 

3IUNI'O)R 56 1s a high -speed triggered 
>c] lloscope, comprising indicating 

Unit Type 248, Power Unit 675 and Fol- 
lower Unit 68, with connecting cables. 
A minimum 30v. is required to trigger. 
Amplifier has flat response to 1.5Mc /s. 
Indicator may be used with external 
Timebases and Signal Amps. at rear 
links. Valve heaters run continuously; 
H.T. only. being switched ON /OFF on 
front panel. Valve functions: Vital. 
V2, V3, V4(a), V5, Ve, V7, V17 Trigger 
stage. V8, VO Sawtooth Generator. 
V10, V11, V12 "X" plates paraphase 
amp. V13, V14 paraphase amplifier for 
signal (video) "Y" plates. Meter: 
use 5v. for scale x 20; 20v. for 5; 100V, 
for Direct; 500v. for divide by 5. 
With circuit and leads, probe, etc.. E8, 
plus carriage 15/ -. 

A LIMITED NUMBER OF TRANSMI'i'i'ERS 
AND RECEIVERS WITH FULL DETAILS. 
IS' Rack Fittings to Fit Swedish Cabinets 
Send large envelope addressed for details. 

Also a good range of Transformers. 

E. R. NICHOLLS 
Mall Order and Retail Shop: 

46 1.O1YF'IELU ROAD 
off .SDAW HEATH, STOCKPORT 

CHESHIRE. 

1099 

RECEIVERS & COMPONENTS - 
(continued) 

RECEPTION SET R220 MK 2 

14 -valve double superhet crystal 
controlled. From 60 to 100 meg. 
according to crystal used. Built - 
in stabilised P.P. internal speaker 
phone output. Brand new. 
Supplied with circuit and modi- 
fication details. For 72 -144 meg. 
etc. 

13.10.0 Post Free. 
Separate Circuit and Modifie!- 
tion kit, 25( -, Post Free. 

Large quantity of H.T. and L.T. Trans- 
formers and Smoothing Chokes. Just 
listed also Jones' Plugs and Sockets, with 
Leads, Plessey Plugs and Sockets, Co-ax. 
Plugs. Locking, low loss 'in Standard and 
Miniature. 
Send large addressed envelope for full 
lists of these and other components on 
stock. 

Copper Laminate Board, single or double 
sided. 51. per square foot panels, either 
type 3 ft. by 4 ft.. 331. 

Mains Neons with moulded base and fixing 
screws, 316 set. 

Magslips, Selsyns, Indicators, 50 volts; 
( I S volts, 230 volts. 

Assorted Instrument Knobs, 41- -dez- 
Valve holders, 51- per 24. 

High Stab Resistors. 5 °,, 6d., 2% 9d;, 
I °,ó If-. Every six packed in 7- compartment 
linen finish component box. Unmarked. 

Assorted Resistor's, 50 carbon plus SO high 
stab. My choice. 716. 

Reflected Power Meter or Standing 
Wave Ratio Indicator Unit, and other 
kit including 500 micro amp. meters, 
plugs, sockets, leads, switch, circuit, 
instructions, 144 meg. Complete 351-: 

144 meg. Harmonic filter with all 
plugs, sockets, leads. 251 -. 

Speakers. 3 ohm P.M. Sin. 51-, 6in. 61-, 
7 x 4in. 71 -, 8in. 6f -, 10in. 1216. 

Trade enquiries invited for large quantity 
OC201 Transistors, Printed Circuit Board, 
50 mid at 70 volts Sub. Min. Condensers. 

E. R. iVICHOLLS 
Mail Order and Retail Shop: 

46 LOWFIELD ROAD 

off SHAW HEATH, STOCKPORT 

CHESHIRE. 
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RECEIVERS & COMPONENTS 
(continued) 

GUITAR AMPLIFIERS 
WITH TREMOLO 

15 watt Valves 
ECC83, ECCSI, 
ECC83, EL84, 
EL84, EZ81. 30 watt Valves 
ECC83, ECC83, 
ECC83, EL34, 
EL34. GZ34. Four 
jack inputs. Six 
controls: two 
volume, bass. 
treble, tremolo 

speed. depth. Remote plug. 3 and 15 ohms 
outputs. 
15 watt tremolo kit. £9.10.0: Factory built 
£12.10.0. 30 watt tremolo kit 212.10.0: Factory built 215.10.0. 
LESS TREMOLO: 
15 watt 2 input kit £S; Factory built (illus.) 
L10.10.0. 15 watt 4 input kit 28.10.0: Fac- 
tory built 211. 30 watt 4 input kit 211.10.0; pessary built £14. 

Add Carr. 7/6 any amplifier. 
Send for free leaflet. 

STROUD AUDIO 
PAGANHILL LANE, STROUD. GLOS. 

FOR SALE 

LOUDSPEAKERS; 64tH. round. Tin. k 
41n. elliptical, 3 ohm. Fully Guaran- 
teed 7/8 Post Free. THE HOUSE OF 
WAX. 181-183 Lake Road, Portsmouth. 

240 - ELECTRIC POW ANYiVN(Rf 

EIDWI/from 12.0 CAR BATTERY 
vis r "'RICAN DYNAMOTOR UNIT 

- - - h1o112r.u1 12el11rr6151u221n1u 
Win I9 nt1Y1906. Point toms al r'I 
nieralaUt(Itetmtu fouiralat,tiie 
t{tlr!elsafnw Donis. KanGp. 
lot 69114esMl[s hr inl IYSniMW nutc 
W 70YNnfMalOLGtw1f[L 

fe, - ..,r:'' , 
GET PLASTERED II FREE 

Pai@'T&OWEI, WITH EACH- ORDER OVER 
40/- 

KIONTORB, Carbon 10 -9 meg. 1 -5 watt 2/- dm. 
DROPPERS, 150 -20K 1 /6. POTENTIOMETERS, 
100 -2 meg. 116. CONDENSERS, Ceramic )2-100opi -). 
B/Miea )b.2.$0,000135, M /Mica 0.00002-5.1 mid, 
s/- dos., Ppr Tube (0.001.0.5 mid), 4/- doz., Block 
Ppr (0.001 -a mid), 3 /6, Metalpack (0.05.4 mid), 6d, 
ELNUTROLYTICS (2.8 ) mid), 1/6; (9.200 mid), 2 /3; 
301-14,000 mid), 3/6. TRIMMERS, 1-6 gang, 5/- dos. 
IWITOHKB, Water 1 -3 gang, 2 /3. Biscuits, 94, 
Slider., 2/8. Add-one DIP, 11&. VALVE HOLDERS, 
3170, 580, 89G, B9A, B4, 55, 6d. for 3/6 mast. dos., 
Inc. PC Types). TAG STRIPS, 1, 2, 3, 7 way, 1/6 dos, 
9, 10, 11 way, 5/- doz. TENSION SPRINGS. 1.1 -1 -14 
inch. 3/- doz.. -3 inch 4d., 3 inch 5d. SOCKETS, 9, 3, 4, 
6, 6, 8 -pin, 2/- 4 doz. COILS, Aladdin, 1 / -; Wherite 
1/6; Othere 4/9 4 doz. Formers, 2d. BULBS, 8-110V 
art., 4/6 } dos. COND. CLIPS 4 -14 :nib, 1/6 1 dui. 
VERT. 4 -1 inch, 2/3 4 doz. - inch 6d. KNOBS, 
brows, 2 / -, or asstd. 3/6 doz. INSULATION BOARD, 
286 eq. in. for 4/6. GROMMETS & SLEEVES, 1!- 
per 100. PELT WASHERS, 45 for 1 / -. 25 asstd. 
CLAMPS & BRACKETS. 3/9. RECTIFIERS 3/6. 
POCKET VOLTMETERS 9/6. PULSE GENERATOR 
616, VALVE VOLTMETERS (Leas Mer. Mvnmt.), 
77/4 BC- 1094 -A CONTROL UNITS, 75/ -. 9-Valve 
MODULATOR UNIT, 11/6. AC /DC P.U., 11 / -. 
8-WATT AMPLIFIER KIT, 65/6. 8/W RADIO KIT 
e7 /S. SF50's, 1 /6. CONTROL UNIT No. 3 Mk. I, 5 / -. 
S O SUP TAP SCREWS. 2/3. SLEEVING, ld. yd. 
TUT SET MICROPHONE & RECEIVER No. 4. 
887. I amp. 2 Din ew. Skts., 1 / -. LARGE SELEC- 
TION OF ABOVE COMPONENTS (No, '240) 
OUASANTI® BARGAIN, 10 /., 7 TV POTS on 
O tdi, 7/6. Dimmer Switches, 7/6. ALL COM- 
PONYNTS ARE NEW. Please add email amount 
tar P. & P. B.A.E. for List. 1/- for Catalogue. 

ALBATROSS ENGINEERING COMPANY 
Do* TWAT, 78-80 MOH STREET. OOBBERTON, 

VALOUR, Wo . 46ss. 4089 

FOR SALE 
(continued) f- - - - . - - 

YOU COULD READ MORSE BY MARCH 

GBy using the RHYTHM METHOD 
of Morse tuition a student, start- 
ing from scratch, has passed his 

,5 Morse Test in just 13 DAYS by 
faithfully following the Instruc- 

t` Lions given In this fantastic 
course. You could pass the test 

HNEXT MONTH. For explanatory 
booklet please send 6d. in stamps to: 
GSUHS 45 GREEN LANE, 

O PURLEY, SURREY 

GUARANTEED TRANSISTORS, 

21. each, XAI01, XA102, X8103, 
XBI04, XAI 12, 0C430. 

316 each, GETI6, GET20, GET 
884, GET873, 250mW ZENER 
DIODES 4 volts to 22 volts, 
0C44, OC45, 0071, 00810, 
0081. 

4- each. 0C170, 0C171, AF 117, 

XU6II, GET67I, GET672. GET 
673, GET69I, GET692, GET693, 
GET694, GET884. 

51. each, 0C309, 0C320, 00703, 
00800, 0C46, 0C47, ORP60, 
and many more. 

LARGE STOCKS of Mullard, 
Mazda, Bush, G.E.C., Impex, 
A.E.I. 
Send 3d. stamp for full list. 

B.W.CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

FANTASTIC 
BARGAIN OFFER! 

ELECTRIC 
SOLDERING IRON 

Lightweight Pistol Grip handle. 
40 watt. 240/250v. AC. Solid 
copper bit. Detachable handle 
forms cover for iron when not in 
use. With 4 }ft. Safety 3 -core 
flex. Indispensable for 
every home handy- 
man. A boon to model 
makers and a necessity 
for every wireless en- 
thusiast. Offered to 
you at this new amaz- 5 & p. 1 /.. pig price. 

C. N. SERVICE, Dept. P.W. 
Lusted Hall Lane, Tat9Beld, Kent. 

ONLY 

9,6 

March, 1964 

FOR SALE 
(continued) 

EXCEPTIONAL Transistor Portable 
Tape Recorder, value £S '19/6, com- 
plete with crystal microphone. ear- 
phone, spools, tape,- batteries, instruc- 
tions, presentation box (extra Lapes 
100ft. 4;6. Ideal gift, 85/19/8. Satis- 
faction guaranteed. Postage, packing 
2 6. TOkE INS, 156 Lewisham Way, 
New Cross, SE14. 

The Wonderful `DATROLA' 
"DATROLA" transistor Electronic 
ORGAN. 2 octave. Complete and ready 
to play. with instructions and music. 
Size 144 x fifn. 

Special Offer only £4.19.6 post free 
Ideal present for all ages. Can be played 
anywhere (battery operated). Instruc- 
tional aid to music, will give endless 

hours of amusement. 
DATA ELECTRONICS LTD. 

G Hillside Gardens, Edgware, Middx. 

GOVERNMENT SURPLUS 
Radio, Radar and Electronic 

Gear for Sale 
SEND FOR FREE LISTS 

SLATER 
34 Lifford Street Sheffield 9 

Yorkshire. 

WANTED 

WANTED: TEST GEAR, Meters, 
Valves, Components, Communication 
Sets, Amplifiers. Letters only, HUG - 
GETT'S LTD., 2 -4 Pawson'g Road. 
West Croydon, Surrey- 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House. 
Mannville Terrace, Bradford 7. 

NEW VALVES WANTED 
Any type, or quantity 

CASH PAID 
R.S.T. Valve Mail Order Co. 

21 IA Streatham Road 
Mitcham, Surrey 

Telephone: MITCHAM 6202 
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MISCELLANEOUS 

YOUR KIT, Radio, Amplifier expertly 
assembled and aligned. Moderate 
chargea, prompt attention. M JOHN- 
SON. Iv.y Cottage, The Ridgeway, 
Astwood Bk, Redditch. Worts. 

KITS BUILT, repairs, alignment. 
S.A.E. leaflet. KINDER. 6 Hooker Rd -. 
Heartsease, Norwich, Norfolk. 

ELECTRONIC MUSIC ? - 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes! It has 5 octaves, 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With its variable attack you can play 
Classics and Swing. 
Write NOV. for free leaflet and further 
details to C. & S., 20 Maude Street 
Darlington, Durham. Send 21d. stamp' 

SOUND RECORDINGS 

A UNIQUE BUY! Recording Tape, 
top brand, 5:'.n.. 1,200ft.. 19/8: 7in., 
2.400ft. D.P., 28 6. P and P. 1; 6 per 
spoor. Bargains .n all sizes. S.A.E. 
for list. E. C. KINGSLEY AND CO.. 
132 Tottenham Court Road, London. 
WI EUSton 6500. 

SITUATIONS VACANT 

A.M.I.Meoh.E., A.M,I.BrIt.I.R.E. City 
and Guilds. O.C.E., etc., brings high 
pyy and security. "No pass -no pay" 
terms. Over 95% successes. For 
details of exams, and courses in all 
branches of Engineering, Building. 
El =ctronics, etc.. write for 148 -page 
handbook - free. B.LE.T. (Dent. 
242131. 29 Wright's Lane, London. WO. 

ROYAL NAVAL RESERVE 
Men between the ages of lb and 26 and 

ex- servicemen with previous communica- 
tion training up to the age of 40 are invited 
to train in their spare time as Radio and 
Tactical Communication Operators In the 
Royal Naval Reserve. 

For details apply: 
ADMIRAI. COMMANDING RESERVES 
Impress State Building. London, S.W.6 
or ask at your nearest Royal Naval Careers 
Office. 

RADIO AND TV Exams, and courses 
by Britain's finest Home -study School. 
Coaching for Brit.I.R.E.. City and 
Cui:ds, Amateur's Licence, R.T.E.B.. 
P.M.G. Cert., etc. FREE. brochure 
f om BRITISH NATIONAL RADIO 
SCHOOL. Russell Street. Reading. 

SITUATIONS VACANT 
(continued) 

TV AND RADIO. A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert., etc.. 
an " no pass no fee " terms. Over 
95' l, saeteasee. For details of exams. 
and courses (including practical 
pparatus l in all branches of Radio 

TV and Electronics write for 148 - 
.+2e handbook -free. B.LE.T. (Dent. 

24201, 29 Wright's Lane, London, W8. 

CITY AND GUILDS (Electrical, etc.) 
on " no pass -no fee " terms. Over 
95'4, successes. For details of Electri- 
cal Engineering. Applied Electronics. 
Automation. etc.. send for our 148- 

handbook, free and post free. 
B. LET. (Dept 242A), 29 Wright's 
lane. London, WI. 

BUSINESS OPPORTUNITIES 

1F YOU are a Self- employed TV 
Service Engineer wishing to increase 
your profits by at least 25% and 
receive free technical information. 
send s.a.e. for details to BOX No 55. 

METAL WORK 

METAL WORK. All typed cabinets, 
chassis, racks. etc., to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman St., Loughborough. 

Cases, Chassis, Frames, etc., 
anything in metal. Send your drawings for 
quoratlon. 'One-offs' with pleasure. Trade 
enquiries welcomed. 

Stove enamelled any professional finish. 

Moss Watson 
40 MOUNT PLEASANT STREET 
OLDHAM, LANCS. MAIN 9400 

EDUCATIONAL 

p (10ME "TECHNICALLY QUALI- 
FIED " :n 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 - 
nage Guide - FREE. CHAMBERS 
COLLEGE (Dept. 363). 148 Holborn 
London, EC1. 

I N C R E A S E Y O U R I N C O M E 

WIDEN YOUR KNOWLEDGE 
MAKE NEW FRIENDS 

J O I N T H E 

ARMY EMERGENCY RESERVE 
R. E. M. E. 

Wireless and Telecommunication mechanics with or without 
previous military service are required as volunteers to train 
for 15 days in the summer on modern equipments. Generous 
pay and bounties. For details write: 
HQ AER, REME, BROXHEAD HOUSE, Bordon, Hants. 

EDUCATIONAL 
(continued) 

RADIO OFFICERS see the wbrTä. 
Sea -going and shore appointments. 
O :r many recent successes provide 
additional trainee vacancies during 
1964. Day and Boarding students. 

ots and Scholarships availabele. '. amp for Prospectus. WIRELESS 
coLLEGE, Colwyn Bay. 

Radio 
elerision 

íL Lh choisies 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
R.T.E.B., etc. Also Practical 
Courses with equipment. 

All books supplied. 
Write for FREE prospectus 

stating subject to 

I.C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.Il 

THE INCORPORATED PRACTITION- 
ERS in Radio. & Electronics iI.P.R.E;f 
Ltd., Membership Condition bole 
1/-. Sample copy of I.P.R.E. oCT 
Journal 2/- post free. Dept." B 
Secretary, 32 Kidmore Road. Oaver. 
sham, Reading, Berke. 

-b b' - 4 

2a 
DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

ist tesson 
and details 

FREE - 
The Dryden School of 

UNDERSTANDABLE MATHEMATICS 
IO C., Dryden Chambers, Oxford 

St., London, W.I. 
II Name 

Address 

BBC ITV F.M. AERIALS 

2 
It.R.C. (RAND 1). Tele- 
scopic loft, IV-. External 
SID 30 / -. 
I.T.V. (RAND D. 3 Ele- 
ment loft array, 25/ ... 5 
Element. 35/-. Wall 
mounting. 3 Element, 351 -. 
5 Element, 45/-. 
COM RINED R.B,C.II.T.V. 
Loft 1 +3. 41/3; 1 +5. 46/9. 
Wall mounting 1 +3, 58/3: 
11-5. 63/9. Chimney 1 +3, 
63/9:1 +5. 71/9. 

F.M. (BAND 2). Loft S /D, L2/8t "H ", 
301-. 3 Element, 52/8. External units 
available. Coax. cable 8d. 3d.. Coax. 

Send ed. stamps O for Il ustritedPlistts. 
Band IV 685 line Aerials also available. 

K.V.A. ELECTRONICS (IOept.P.W.) 
3e Godstone Road, Keniey, Surrey. CRO 2527 
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Lyons Radio Ltd. 
3 Goldhawk Road, London W.12 
BATTERY CHARGER or POWER UNIT 
for MODEL RAILWAY, etc. Make your 
own using our top grade transformers and 
rectifiers, wiring diagram supplied. 
RECTIFIERS. Full wave bridge type for 
outputs up to 12V. D.C. 1 amp. size, 5/3: 
2 amp. 8/9; 4 amp. 12/8; 6 amp. 14/8. Post- 
age, see below. 
TRANSFORMERS. Pri. 200/250V. A.C. 
mains. Sec. tapped 35, 9 and 17V. for produc- 
ing 2, 6 or 12V. D.C. respectively when used 
with above rectifiers. 1 amp. size 10 / -; 
2 amp. 14/8; 4 amp. 18/8; 6 amp. (tapped 
9 and 17V.) 25/9. Postage (up to 15/3) 216, 
over 3/6. 
BATTERY CHARGERS. Ready made for 
charging 6 or 12 volt batteries at 3 to 4 amps. 
Housed in neat metal case fitted with 
ammeter, mains lead, battery lead with 
bull -dog clips and voltage selector socket. 
Fully guaranteed. Genuine bargain. 
PRICE ONLY 55/, post 4/6. 
"PROGRESSIVE" SHORT WAVE 
RECEIVER. Specially designed kits to 
enable even the beginner to construct a 
1 valve short wave radio with every confi- 
dence of success. A second and then a third 
valve stage can be added, the chassis 
supplied being punched to take all three 
stages. Can be operated from dry batteries 
or from a simply constructed mains power 
unit (Kit 32/8). Cost of all parts to make 
the I Valve Radio including 1 plug -in coil 

va ve conversion parts 
35/, 
/6, 2 

Post 
conver- 

sion parts 1W -. Extra plug -in coils; 10-20. 
20-40, 100 -200. 200 -460 metres 4/- each. Clear 
wiring diagrams and instructions supplied 
free with all parts. 1/8 separately. 
4/5 WATT HIGH QUALITY AMPLI- 
FIERS. For 220/240V. A.C. mains or 8V. car 
battery. Valve. line -up 68L7. 8E00, 6V6. 
6X5. Separate gram. and mike inputs. 
Ready duty output transformer for 3, 8 and 
15 ohm speakers. Fully enclosed in metal 
ease 9 x 8 a 6m. Slightly store soiled ex- 
ternally otherwise as new and unused. 
Supplied with all valves at greatly reduced 
Price. ONLY 67/6. post 4/ -. Vibrator only 
needed for 6V. Input. 7/8 extra if required. 

B.B.C.2 (625 LINE) 
T.V. AERIALS 

EXTERNAL MAST 
MOUNTING ARRAYS 

5 element, 38/ -; 9 element, 45/ -. 
WALL MOUNTING with CRANKED 
ARM. 5 element, 51/8; 9 element 80 /- 
CHIMNEY ARRAYS with LASHINGS, 
etc. 5 element, 83/6; 9 element. 72/ -. 
LOFT ARRAYS. element. 24/ -. 
7 element. 32/8. Also available for 
Window Fixing. 2/8 extra. Co -ax. Plugs, ' w. Low Loss Co-axial Cable. 1/8 yd. S.I.E. for LISTS. C.W.O. or C.O.D. 
K.Y.A. ELECTRONICS CRO 2527 
3B GODSTONE RD. HENLEY SURREY 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low ae 39/8. 
complete kit (by post, carriage and 
packing. 2/6 extra). Tuning range 
70-150 Mc /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 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GET A CERTIFICATE! 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure a recognised 
qualification 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- 
vides first rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms., 
Grad. Brit. I.R.E. Guide also gives 
details of range of diploma courses 
in Radio /T.V. Servicing, Electronics 
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 I88S -OVER 

150,000 SUCCESSES 

CHAMBERS COLLEGE 
(ksoorp. National Inst. of Engineering) 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.I 

STOP! LOOK! 
TRANSISTORS from 1/3 

GREEN SPOTS 1,3 or 3 for 313. 
RED SPOTS down to I16 or 3 for 41 -. 
WHITE SPOTS down to 21 -or 3 for S13. 

MICRO -ALLOY TRANSISTORS 
M AT I00 719, 101 816, 120 719, 121 816, 

ADTI40 
EARPIECES with Lead and Plug Crystal 

Type. 51.; Low Imp., 41 -, 
TRANSISTOR HOLDERS 3 or 5 pin, 1/- 
SOLDERING IRONS, 230 voltA.C., 1219 
REACTION CONDENSERS .0001 3f, 

.0003 319, .0005 413. 
J. B. DILECONS .0001, .0003, .0005 all 

419 each. 
REPANCO COMPONENTS 

DR XI Crystal Set Coils with Circuit 3/-, 
DRR2 Dual Range Coil with Reaction 

Winding and Circuit, 416. 
FR2 Ferrite Rod Aerial, 1216. 
CHI R.F. Chokes, 216. 
TRANSISTOR TRANSFORMERS 

TT49 Sr -, TT46 61 -, TT45 6i -, TT23 2216, 
TT24 2216. 
MULLARD TRANSISTORS AND 

DIODES 
0070 616, 0071 6/6, 0C44 813, OC45 81 -, 
0072 81 -, 0081 81 -, 0C25 12i AF 102 27/6, 
AFII4 111 -, AFI I5 I04, AFII6 I0 / -, AFI l7 
916, AF124 111 -, AFI25 1016, AF126 101 -, 
AFI27 916, OC170 816, OC171 9/ -, OA70 
31 -, OA81 

ALL SENT POST FREE IN U.K. by 

PETNERICR'S SUPPLIES 
22 HIGH STREET 

BIDEFORD, N. DEVON 
Tel.: Bideford 1217 

March, 1964 

7ht PONCl/ 
feu 

Ctrie / 
HOLE PUNCHES 

Instant Type I' diameter ... 
Screw -up Type 
+r diameter Toggle switch 
4" 

876. 87G 
g" BSA, B9A... 

á" 

r diameter Inc. Octal,,. 

B9G 

2y11 Meter ... .. 

Complete Set 19.3.6. 

No extra charge for postage and packing 
in the U.K. 

6110 ea. 

816 
816 
91- 
916 

1012 
1018 
1118 
1314 
1612 
18110 

2.143 
2414 
3312 

Oliver & Randall Ltd 
Dept. 7 

7 KELSEY PARK ROAD 
BECKENHAM, KENT 

Tel.: Beckenham 8262 

WORLD RADIO & TV 
HANDBOOK 1964 22/- 

By JOHANSEN. Postage 
Amateur Radio Call Book 1964, by R.S.G.B. 
4/8. Postage 6d. 
All in one Tape Recorder Book, by Lloyd, 
13/8. Postage 9d. 
Introduction to Lasers and Masers, by 
Lytel. 18h. Postage 1 / -. 
Radio and Line Transmission by Daniel- 
son. Vol. 1 21/ - Vol. 2 22/8. Postage 1/ -. 
Using an Oscilloscope. by Easterling, 
8/8. Postage Bd. 
British Transistor Directory, by Bradley. 
8/8. Postage 6d. 
Transistor Circuits for Radio Controlled 
Models, 7/6. Postage 6d. 
Amateur Radio Handbook, 3rd Ed., by 
R.S.G.B., 34/ , Postage 2/6. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

Football Pool Computer 
A Novel Circuit which is cheap to build, 
Forecasting made easy! 

ANALOGUE COMPUTER 
Multiplies and Divides by electrical ana- 
logue methods. Exceedingly simple circuit. 
Fascinating demonstration of computer 
principles. 
Both above circuits for 3/8, post free. 

Noughts and Crosses Machine 
Full circuit of our unbeaten machine. 3/8 
post free. 

MULTIMETERS 
Circuit of 18.000 o.p.v. kit at 85/ -, and details 
of other multimeters from 35/- on request. 
I% High Stab. Resistors. Brand new iW 2/ -. 
Many special multimeter values, 1000, 1K, 
10K, 100K, i% 0W. 1/8 each. 
Precision Wirewound Resistors 1W. 
10 to 5K, 1 %. 3/ -: to 20K. 1 %, 4/3; 1% add 3d. 
Your value wound to order. 

PLANET INSTRUMENT CO., 
25 DOMINION AVENUE, LEEDS 7 
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March, 1964 PRACTICAL WIRELESS 1103 

BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.1 Telephone: PRIMRCSE 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 DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS& 
REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED," BUT HAVE A SHORT AND UNRELIABLE LIFE 

0A2 4/8 6910) 9/- (0) 00 319' 201'4 13/6 ACM` EN1 I:A76 9/91 51.39 22/- ('17.41 5/8 Rn; 29/-; UrL 4/5 40126 10/. 
OB2 6/- 6 88 26/- al6GT 5/6 .'l9P5 12/3 DU 23/3 1:ARC80 5/e :1.41 7/3 1,6S 31- 1117 17/4 1,70 4/5 A1'1_7 9/6 
0240T 4/3 611W6 619 614 3/9 20A6t. 7/6 AI'6PF1N 4/9 EAC91 3/3 .I.1.' 7/6 1,9152 6/- RI 9/6 1'78 3/9 BYiLO 11/8 
IA3 2/6 611W7 5/- 6 X 5 4/61251,60'1' 6/- AC11LDD EAF42 7/6 :1.-I 8/3 1.1:109 7/9 It t9 818 1184 10/6 t: U:: 6 5 

5/- 611X6 3/9 65 30 6/- 2.51'4t:l'16/2 ER::4 1!- 6/9 1,:\319 8/6 1152 91- 1!101 19/6 0146 016 
(::T 7/9 6C4 2/3 71;6 12/8 2515 7/9 AC/PEN EB41. 4/9 11,-4 419 LI"' 9/6 RC; I/240A U107 17/8 0104 10/= 

4/. 
6/9 

6C5 4/-, 71:7 7/. 
ICI 3/- 73:5 7/3 

25Y50 7/9 
2524(1 816 

151 17/9 
1(1/PEN 

ER91 213 
E9c3 20/e 

:1,93 7/8 
11,96 7/3 

Id E41 15/2 
M E9l 12/6 

54/- 1'19I 9/6 
11(34. 7/6 11251 9/- 

G L'l' 10'! 8I8 
1:ET103 3/'8 

818 9'8 "3 îi:6 6/9 2523 7/8 (7) 17/- EBU33 8/6 ELIO 2/8 MR4 8/0 8130 22/6 11991 8/9 1:F:'l'111410I- 
8/3 6C9 10/9 7113 161- 2.3Z6GT 6/- AC/80 22/6 E904L 8/8 E093 5/6 MHI14 8/. 3I'4B 19/8 U"r2 12/3 1;ET14u117/8 

13/8 6010 7/0 1)5 15/- 273U 23/3 AC/B41/1M I:BCBI 6/- E0360 271- 91104 7/6 80130 12/6' !':lut 11/3 I:1:'l'I I 112 - 
U:, 8/8 6C12 8/- 71)6 15/- 29117 8/9 12/- EBC91 5/6 F.1.820 16/4 91110612/6 8141 2/. C 9/- I.1:'i1l:l 
ON 9/8 64'17 12/6 71o8 151- 304'1 5/6 A('THI 15/- EBF90 5/6 E1.++2'! 18/6 91,6 5/9 e042 12/6 1 

::30 9/8 t1,1II4 88 
l'I 6/9 69.'160 18/- 7H7 5/9 303'15 9/- Ac/TP 18/- EISF'N3 7/3 1:01..90 20/5 5184B 20/5 81'61 2/- 40:; 9/9 u F.'r.72101- 
F`! 2/3 6rH6 5/- 71:7 12/6 33'18 10/6 A( "VP112/- E8F'89 618 F:114 17/9 93114 12/- 91'25 2712 1:4114 8/- I ET.+7:: 9/3 
F3 213 61'W4 24/- 73' 14/6 :4UF'3 5/9 ACVF'í 20/5 EBL2 1 8/- E5134 11/6 91.' 12'144/6 81'51 5/9 IT ',PI 16/3 1:1.'1'^71 9/6 
Fill 5/9 61)1 1/6 711 51- 301'L1 9/3 Al'P4 2/3 1.11:62 4/3 EMS., 12/- 91140 8/9 1'41 9/. I4020 6/6 OFS:iS 3/. 
F'119 916 61):1 9/6 311í 2/6 30F'012 11/- AZ 5/9 191:5:3 12/6 KM71 13/8 V37 23/3 1.1111'! 12/8 V9P4011/9 0k:X36 101- 
GB el- 1i1)6 3/. :IBW6 9/6 30LI 5/8 A131 8/8 F.3'34 8/- FM 411 6/3 \78 28/- '4'11114 6/- 1994 It 12/- 1i15X15 616 
H5GT 7/5 0D8 15/-. 9112 3/- 30L13 9/3 .A241 6/6 EC70 4/9 EMxI 71- N 1118 26/2 '1'11211' 10/6 Vl'! 3/6 OEX1411/6 
LI 2/8 6E6 9/6 91)7 9/3 3014 12/3 I. 9/9 F.1181 27/6 E994 8/9 13:19 15/- TH30C 14/6 VI"2ß 9/6 0EX06 151- 
LAO le/lo 6 F 9/6 IN '1 9/3 301'12. 7/6 Itl.ri3 10/6 E4.:90 2/8 11M93 8/9 l'1; I 2/6 'l' I341 13/- V 14 14/6 HA'1100 7/9 
005 4/- 61'5 5/8 111C2 18/8 30916 6/- rI 12/8 EC92 816 EM87 15/2 l'A IIC80 6/9 I'l'H233 6/9 V 04 14/6 MA1'101 8/6 

4/5 6160 8/9 IODI 7/- 301'19 12/3 l'I(' 12/8 EC'C31 7/3 EN31 45/- l'C816 10/3, 11°22 5/- 1"P4B 20/5 9AT120 719. 

N30T 8/6 6F6UT 7/6 10112 10/6 30911 8/8 CCH35 12/6 E(1::32 4/. EN91 5/8 0588 14/7 '1'P23 5/- V 113C 7/- 18AT721 8/6 
PI 5/9 IFS 51- 10F1 10/. 301'1.13 9/8 01(506 6/6 EUC34 21/7 1151 5/9 PC95 11/9 'l'P2020 17/6 1 123 2/6 0A3 61- 
PIO 4/6 6111 17/9 101'9 9/9 30PLI412/6 C04 19/6 E('135 5/- E181 7/3 P('4)7 7/9 11961 11/8 1141 5/- 0.110 8/- 
Pll 6/8 6F'12 3/- 1OF'18 10/- :45A5 20/9 t'1.:13 11/6 EC1'40 7/- 1193 9/3 1'01!84 6/6 l'AH1"'80 6/- l'11:33 9/9 0-470 3/- 
83 41- 6013 4/9 100143 e/8 36156G1 6/9 1'146 2/6 ECCBI 3/6 E 13 9/0 PCCBS 6/9 l'A42 7/- 11175 21/e GA_3 81- 
64 5/. 26/3 10L1)II 9/6 35-9I 4/8 43163 10/6 K4'1 82 4/6 E186 5/9 PC(588 10/6 1-B41 10/e 1 0.105 6/6 0A49 3/t. ryFl4 
43 3/6 F15 6/9 IUPI:i 8/3 3523 16/4 Cl'271 12/8 EcC:8:4 4/6 E188 8/9 P0089 7/9 1111741 818 18150 9/9 01(31 31- 
1.2 29/- 6116 6/9 I01414 11/6 36'l,40T 4/6 1.'11 16/4 EC084 5/9 EY91 3/- PCt118910/8' U8C81 8/3 l'l'HA '/- 0105 3/- 
T4 2/3 6F17 12/8 17,1)3 17/6 35Z30T 5/9 C11C 8/8 E3:C83 6/3 E235 4/6 PC180 6/81 CBF80 5/9. VT301 3/- 01(86 4/. 
14 6/8 6F In 18/6 
1.15 6/5 1;F19 4/9 

1105 17/4 
1kE1 16/- 

40864A 6/8 
418T11 16/- 

('l31 5/9 
DI 1/3 

ECC38 10/. 
1:(T'91 3/- 

F.-Z40 6/3 
EZ4l 4/- 

0CF82 8/3 
k'8 

1:11E89 
1 9/9 , 113120 10/- PC4 8/8 OBLII 

01(90 31- 
UA9l 3/- 

2A7 12/6 6023 9/- 11E3 171- 42 5/- 1315 13/6 E(118911/e E7.80 4/- PCF88 7/9 1.1092 8/0 , VU120A10/- 0.495 3/6 
2CJ6 2/9 6E04 9/8 13A6 2/8 43 10/- D42 10/6 ECC8U72E/e 9281 4/- PCL82 8/6 ' UCC84 8/8 V 1.133 7/- 01(210 p/ee 
2D130 7/. 64`20 6/- 12A8 14/6 500.5 21/10 1)63 6/- ECF80 6/- E290 3/9 PCL83 7/9 

1 
U(:C85 6/3 W21 5/- 0.6211 13/0 

21321 3/8 6F32 8/- 12A08 8/6 5095 6/8 D77 2/8 11W'82 6/8 FC-4 8/9 PC1.84 7/. UUF80 8/9 W42 20/6 001819 361- 
'!P 23/3 693:3 3/5 12AD8 9/4 5006 4/e DAC32 /6 ECF86 11/6 F(113 14/6 90085 7/8 14C1121 8/3 W'6IM 24/6 OC19 95/- 

C4 8/9 , 6116 i/6 
l_, 6/9 á350 8/- 

12AE6 6l- 
12A117 5/- 
L"ARS 9/- 

60CD6G40/9 
50L8(4T 6/3 
52KU 14/6 

DAF91 3/6 
DAFT); 5/9 
DCC90 6/9 

ECF80424/- 
EC113 21/6 
ECH2l 9/9 

FC13C 17/- 
9'W4/5008/6 
FW4/8008/8 

PCL86 6/9., 
PCI.88 12/6 
ERN 400 

I7C'942 7/- W63 30/8 
1101181 8/6I W76 8/6 
CCL92 -/9 W77 218 

0022 28/- 
0023 571- 
OC25 12/. 

5/- 6J5GT 4/8 12ATe 4/6 33K 14/6 DD4 12/6 ECH33 22/8 GTIC 9/9 25/- I. C1.83 /8 W819 5/9 0026 25/; 
3/9 8.18 3l- 12AT7 3/6 72 6/8 146441 12/8 ECH35 6/8 01150 62/6 PEN25 3/6 UF4I 6/9 W'bUl 26/2 01`28 12/5 

JQb(:'P 8/3:6370 
4/9 

0P 

12A1'0 6/9 
12A1'7 4/6 

75 5/6 
76 12/6 

1,13'14 8/- 
I,F'1'25 7/5 

EC1142 7/8 
E(1181 5/9 

(4130 .l- EN4l1D1) 
0Z:32 7/6 34/. 

C1'4.2 4/9 
UFe0 8/3 

W107 10/6 
W739 17/6 

0029 25/6 
0('33 16M 

:364 4/6I6J8 12/5 UAW 6/8 77 51- 1)F53 8/9 ECL83 9/6 0233 17/6 EN 45 7/- 1.1185 8/9 114 79 OC30 21/4 
314 5/3 61190T 6/6 12A 17 4/6 78 4/9 1)Frt1i 16/- 20984 9l6 0234 10/- PEN430U Uk'8C4 9/. X18 6/2 0C41 8r 
401 3/9 ' 6K7(1 1/3 12BAd 5/9 80 613 1)17" 80/- ECL80 8/- G237 14/6 12/- 0199 8/- 124 16 /6 004'2 8/6 
58401 8/6I6K70T 4/. 12BE6 4/9 83 16/- 11/441 2/3 E11L82 7/- 1130 5/- PE848 4/8 1041 8/8 X41 16/- 0C4:4 15/6 
3 '14 y- 61,80 8/3 129117 6/9 831 8/- D496 5/9 ECL63 9/9 1103 6/9 PEN 36310/8 UL44 28/3 16! 6/0 0(744 8/8 
.51.'4G 4/8 6K80T 7/9 lYk:l 1819 95A2 8/6 0F57 30/- F.C3.86 8/9 HABC809/3 PEN 4531)1) U1A6 8/6 X63 6/9 004499111- 
14G 7/6 8K23 24/- 121160'f 1/6 90AG 67/6 D230 15/6 E16 - 20/6 1102 7/8 10/- 1064 el- X64 4/6 0C45 8/- 

.5Y130T 4/3 604 10/- 12J50T 2/6 90AV 67/6 0H63 4/6 (F9 20/6 11L13C 91- PEN A4 7/- U94 15/2 X86 6/6 
p928Ì 514 9/6 61.60 616 

523 7/. 6L6M 9/- 
12J70'l' 7/3 

4111(V 42%- 1295 10/- ' DH7 3/9 Ep:l6' 3/3 " 
111.23 11/61 
11023013 5/- 

PEN64 
23/11 

U934 le/l0 
0980 8/3 

168 7/3 
17011 9/- 

Ooes 4 
0C66 38t 

3Z4 7/- 
I 

01.70T 4/6 12K7GT 3/6 90(21 16/- U4181 23/3 N7P37A 6/6 R1A1 3/9 PEN:DU 0111x] 6/6 278 20/6 01'70 8 

6:3012 8/8 ¡ 6117 12/6 12K8G'l' 9)- 151182 16/e 14H01 25/- E139 3/9 1114 1 01)8/8 41120 17/8 uc.5 /- X79 20/e 01'71 3/6 
'157 8/9101.13 10/- 12Q70T 3/6 1.-,0172 4/e 1111111716/11 EF40 819 111.4'21 U 8/6 /1.3;( 91- 1' '6 9/- 2BIM 29/1 01'72 Si- 
6.1814 6/9 61.19 9/9 I28A7 6/9 I4,1 13/- 11(,' 7/9 11E41 8/9 HI.L,:.DI) 1'L:9: 81- l'l'7 7/e X Oil 23/8 01'7:: 16l- 
'iAB7 4/- 7.11:1 8/8 IleC7 4/- 144,411T U14u 18/8 E1'42 4/9 9/6 P1.:19 16/- UCö 11/6 1 100 26/- 01'74 81- 
,;AI'7 3/- 601)13 /. 12907 3/- 

, 

I 
21590 6/e DK91 4/- E150 2/8 111:1119 25/- PIeI 6/9 UU9 6/S X116 9/3 0075 81- 

6A05 2/5 601320 6/6 128117 3/. 220B 10/6 12 5.92 6/9 E254 3/. 11VR2 8/3 P1.8^ 6/3 01112 4/- 1119 6/6 0076 8/5 
6A447 6/9 6370T 6/- 12637 6/- 301 20/- 0996 8/3 E0'73 6/- HVR2A 8/9 91,83 518 111 IN 10/3 1142 7/- 0077 12'1- 
dAJS 8/6 691 9/8 128K7 3/ 392 10/6 UL3:4 7/- I 

E980 8/6 IW'3 6/4 FL84 6/6 UY'21 8/- 163 5/. 0078 81- 
áAKS 4/9 61.25 5/9 126(47 8/- 303 15/- 111.35 613 E983 9/9 1W4/350 6/4 P1.500 15/9 0141 4/6 16.6 5/- 0081 4/- 
aAK6 12/6 6126 9/- 128117 6/- 304 15/. DL63 5/9 1185 4/9 1W4¡500 6/- P984 9/3 0195 51- 263 4/6 0081D 4/. 
11(K0 6/6 6128 11/6 121350 7/. 303 13/- 1)1,66 16/- 1196 8/- K111132 20/5 P'l'13 10/. 010 9/- 166 7/8 01:819 8/. 
OILS 2/8 6Q71 4/6 1214 2/- :106 13/. D1.72 15/- EF89 4/- K1,35 12/8 114 9/- Ul2/14 7/6 277 3/- 008'2 10/- 
,ìAMS 2/6 04761 7/9 13141 5/- 866A 12/6 0375 80/- 1:1'91 3/- li 0:15 11/8 1'.X'í.5 8/6 U16 15/. 2729 6/- 0u83 8/- 
6596 3/- 61710 5/9 13113 5/6 1622 12/6 14L.92 416 F:00" 2/8 K I.1-:I2 21/7 P131 6/6 1117 5/. 2749 9/- 0084 8/- 
,iAQ.S 5/9 6R7(IT 11/- 
613116 20/- '19A7 6/9 

14 in; 20/9 
14117 918 

40:;3 15/- 
4667 711- 

U1:11 6/3 0E97 11/6 
01.95 6/- EF98 101- 

('12 5/. 11':+? 5/6 
(1'9 151- 111,3 8/9 

U1al20 6/8 
Uí9 48/6 Tr rar sist36/ 

O)3139 12/- 
O1'140 19/- 

6A131 3/9 '181'7 4/9 1497 19/6 57/63 7/6 D1:96 5/8; E0193 7/9 K132 5/8 1' 1s0 5/- l'.! 5/9 0)14 diodes 01'170 8/6 
61(16 5/3 68(17 4/9 15112 6/- 7193 1/6 140810 10/6! 4F'19l 7/9 KT::3C 4/- 01191 5/- U24 12/6 AA129 4/6 01'171 9/- 
6A1'6 5/6 6317 3/. I), 12/6 7475 2/9 11970 6/- I E4604 20/6 KT:3 29/1 P192 4/9 U-'.5 8/4 AC107 14/6 01_Y00 10/8 
1117 5/- 4/6 19 10/6 A18:44 20/- 0971 9/9 I EH 90 /- KT41 7/6 1 1w:4 5/9 (1211 /3 .ACE 27 9/6 Ó1201 29/- 
';880 2/5 
6BA6 4/5 

n837 
8E7 4/6 

6807 5/- 
19AQ5 7/3 AC044 9/- DW4 3308/81 (K! 25/11 

519 
, 

KT44 6/- 
K'r61 619 

P 8 7/9 
l'1900 5/6 

U3l 8/9 
1733 18/6 

AD/40 39/- 
AF102 27/6 

0(4203 14/- 
OCP71 1718 

68E6 4/9 6817 4/- 19111 6/. AC2H1.10/e UY96-0f)818 F 1916 K163 3/9 PY801 7/- 1.135 16/6 ÁF114 11 /- 01012 12 /8 
68060 18/9 06Q7 6/ 20111. 18/- 1(1.,2P1N E800 24/- 

L2 
L' 1.:: 21/- (166 13/9 P230 23/3 1737 29/- A9115 10/- 8X641 10 /- 

OBHO 6/3 68017 12/9 201)2 21/- 11/8 4:8:4F 24/- N 3:11 3/6 K174 12/6 QP^1 51- 1141 19/8 AF116 10/6 T8.2 12/6 
416.10 5/6 1,88, 2/. 20E2 11/6 A1íP4:N lìNBCC 10/- L:1:3 6/9 Kí'99 88/- QP22B 12/8 043 519 AF117 5/6 Tß3 15/- 
áRQS 4/9 

7/6 
6U4uT 8/8 201.1 12/6 
01'51: 6/-', 2111'1 12/8 

1)D 12/8 
MAYEN 

E18111, 19/6' EL:4 8/8 
E11425 1/9 EL:45 10/- 

K'l'W'61 4/9 
KTW'62 6/6 

QP'!5 5/- 
Q8L50;139/8 

1145 16/8 
1147 8/8 

APL'S 20 /- 
ÁF124 10 /- 

V l0 /I3Á12 /. 
XA102 19/6 

6B&74 8/6 0170 7/- 200"3 12/- 27/2 EA30 1/8 ELK 12/3 KT W63 5/8 R12 5/9 IItiO 4/8 AF126 10 /6 X1(103 16/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES - LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. 1119111 13/ -. DR 978 and 1019:1813/5, 1,W721/ -- 1,W13 24/ -. RHO 7 /11. ßM15/3, 10926/2. 8937/9. 89412/9. 89617/8. 11186 
17/8. 141(9719/6. 14A10Ú23/ -. 14A124 26/6. 141(16336/5. 14111:3081/ -. 14226111/8. 4'110118/9. 18ßC.1.1.16.18/ -, F173121/ -. 16ßD.2.2.8.111/ - 16ßE3,1.8.1 
8/8. 188Á.1.L9.1 4 / -. 18ßA.1.2.8.1 11 / -. F0110 8 / -. FC124 12 /8. 883 10/8. C21) 9/ -. K3 /40 9/-. CSD 11/ -. C3B 14/9. 83/20 4/3. Q3 /4 5/7. 

. 
KS /50 19/4. 

ELBCTROLYTIC4. Can types: 33 x 32/460o. 5/9. 50 x 50/350v. 7/., 64 x 1 :02410v. 8/8. 60 x 250/273v. 9/6. 100 x 400/275v. 12/5. 100/275v. 2/.. 200275v. 4 / -. 
100 x 2001175v. 9/6. Tubular types: 8/950v, 1/9. 164500. 2/9. 32/450v. 3/9. 8 x 8,450v. 3/ -, 16 x 161450v. 4/ -. 32 x 321330v. 4/ -. 3 x 16;4560. 3/9. 32 /350, 6/- 
NULLARD Midget silicon molders. Type BY100 Output 250 volts I amp. No urger than a shirt button. 7/8 each. Series limiting resistance 1/8. - - 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Berms of business: -Cash with order or C.O.D. only. Poet 62. per Item. Orders of 88 poet tree, C.O.D. 3/5 extra. All orders cleared same day se received. Any 
parcel insured against damage In tranelt fo' 60. extra. We are open for personal shoppers 8.30 -5.30 p.m. Bate. 8.1 p.m. Complete Bet of modern and obsolete 
valves resistors, condensers. transformers, potentiometers, microphones etc. with terms of bulimia, 6d. Please enquire for any Hem not listed with 8.4 E. 
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1104 PRACTICAL WIRELESS 

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 components 
at realistic prices. 

DEAC RECHARGEABLE 
BATTERIES 

(a) IB volt IOOmA /H 4 x lin. diameter. 
Brand new sleeved, 30, -. 

3.9 volt 4S0mA /H, 12/6. 
Eeasily split into any multiple of 1.2 
volt. Brand new. 

MULTI- METERS 
Multi -range test 
meters featuring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateur, designers, 
repair shops, all do- 
mestic uses. Full 
details and specifica- 
tion in our catalogue. * PT34 I Kohm /volt E2 S 0 * MI 2 E2 9 6 * THL33 2 (illus.) E3 IS 0 * EPIOK IO E4 9 6 * ITI -2 20 E5 S 0 

* TPSS 20 ES 19 6 

* 500 30 E8 19 6 * EPSOK 50 E9 19 6 

SUBSTITUTION BOXES 
Capacitor Box. Provides 9 standard 
values from 0.001 to 0.22 mfd at 
600 volt working. 29,6. 
Resistor Box. Provides 24 standard 
values at 1 watt, 15 ohms to 10 meg., 
37,6. 

Each boa fully calibrated with insulated 
leads. Invaluable for service and design. 

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, batt -, 
instructions. 17,18.6, P.P. 2/6. * Resistance /Capacitance Bridge. I pF to 
100mfd and I ohm to IOOmeg. leakage. 
PF Tests, with batt. and instructions, 
17.2.3, P.P. 2/6. * Power Supply. Gives any voltage 
I to IS D.C. up to 0.1 amp. From 
Mains. E.5.17.6, P.P. 2/6. * Audio Generator, 10 c/s to 100,000 c /s. 
Sine and square wave. With batt. and 
instructions. E15.2.3, P.P. 216. 

HI -FI SPEAKERS 
CX300 12 inch 25 watt 
CR12AE 12 inch 20 watt 
CR3OAE 12 inch 20 watt 

triple range ... . -- ... 
8A7 8 inch 6 watt ... 
IO watt Horn Tweeter ... 

12 Gns. 
8 Gns, 

10 Gns. 
79,6 
29,6 

TEST LEAD KIT supplied in Pocket 
Pouch. Contains probes, leads, clips. etc. 

8,6. P.P. 9d. 

RECORDING TAPE 
Sin. 600ft. 12,6; Sin. 900ft. 15,-; 7in 
I,200ft. 18,6; 7ìn. I,800ft. 25/ -; 7in. 
2,400ft. 27,6. Excellent quality. P.P. 1/6. 

MINIATURE 'SCOPE 
Features 2::in. DG7/5 Tube. Level 2dB, SO es to 2 Mc's. 3c 
Sec. to80µ Sec. Sweep. High sensitivity. Fully portable scopes. 
Ideal for all transistor and valve design or servicing. 22 to 30 
volt D.C. operated. LEAFLET ON REQUEST 

March, 1964 

MODEL 
CT84 

£16 -10 -0 
CARRIAGE 7/6 

100 Kc /s QUARTZ CRYSTALS 
2 Pin: Octal or 3 Pin ISt- ea. 
500 Kc /s 2 Pin 15/- 
455 Kc /s (AR88) 12/6 
5000 Kcls 2 Pin IO,- 
IO Mc /s 2 Pin 15,- 
27 Mc/s Radio Control 15,- 
456 Kc /s HRO IS,- 
(Over 600 Frequencies in Stock for 

all purposes). 

MAINS AND BATTERY 
RECORD AND TAPE DECKS 

All Decks Complete with Cartridges * BSR UAI4 4 -speed E5 19 6 * Garrard Autoslim E6 IO 0 * Unplugable Head Version - E6 19 6 * Stereo Version E7 19 6 * SRPIO 4 -speed or GU7 ES 5 0 * Garrard AT6 with Stereo 
Cartridge E10 19 6 * Collaro 2 -track Studio Deck EIO 10 0 * 4 -track Deck 113 19 6 

P. & P. 3,6 any type above. * 9 volt Starr 45 r.p.m 39/6 * 45 or 33 r.p.m. Star 9V 92/6 * 45 r.p.m. Garrard, 6V 3S/- * 4-speed B.S.R. 9V S gns. * Garrard 9V. 2- speed, 2 -track 
Tape Deck 412 IS 0 

P. & P. 316 any of above. 

STEREO AMPLIFIERS 

Complete with full 
function pre -amplifiers and controls. * SA80 4 +4 watts E9 10 0 * SA150 7 +7 watts 116 10 0 * 5A300 15 +15 watts E32 10 0 
Each amplifier completely self contained 
and designed for Mono and Stereo 
output. Supplied complete with full 
manual. Leaflets on any type on request. 
(Full range of Speakers, Tweeters and 
Decks in stock. see catalogue.) 

STETHOSCOPE HEADSETS 
Crystal and Magnetic, 10/6 each. 

CRYSTAL MICROPHONES 
Acos 39 -I Stick Microphone 32/6 
Acos 60 -1 Stick Microphone 27/6 
Acos 40 Deck Microphone IS,- 
Acos 45 Hand Microphone .22/6 
Lapel /Hand Microphone 12,6 
MC24 Stick Microphone 
IOOC Stick wich Stand 39/6 
BM3 Stick with Stand 52/6 
Lapel /Hand Magnetic 12,6 

MINIATURE PANEL METERS 
*0 /501.e.A (D.C.) 39/6 *0 /5mA (D.C.) 27/6 
*0, /500µA (D.C.) 32/6 *0 /300V (D.C.) 27,6 
*0 /ImA (D.C.) 27/6 "S" Meter 35/- 
All Brand New Boxed. `Available Clear 
Plastic Front or Black Moulded. 
200µA D.C. Edge mecer 69/6 
I MA D.C. Edge meter 59/6 

3/ x I inch Front Panel. 

POCKET SOLDERING IRON. 30 
watts. 220/250 volts A.C. Complete with 
pointed bit, mains plug, carry pouch. 
14,6. P.P. 116. 

HEADPHONES 
2000 ohms 12/6. 4000 ohms I4, -. 

BUILD A QUALITY TAPE 
RECORDER * Printed circuit. Record /playback 

Amplifier Kits. 
2 Track I I gns. 4 Track 12 gns. * Studio Deck. 
2 Track 110.19.6 4 Track E13.19.6 * Cabinet with Speaker S gns, 

Leaflet on Request. 

5 -Piece Hole Cutter for all chassis work. 
" -in. to I }in. with pouch 49/6. 
Crystal Contact Microphone 12/6 P.P. 9d 
2K. f -track Tape Head I5,- P.P. 9d. 
Telephone Recording Attach- 

ment 12 -i P.P. 9d. 
4-Channel Transistor Mixer 

Unit 59,6 P.P. 1/6 
Tape Jack Radio Tuner 29,- P.P. I/- 

BOAC VHF POCKET RECEIVERS 
Complete 

units with CS 
SA VHF Detec- 
tor, 5 -V6 /8R 
(0C44) Tran- 
sistors, 3.9V. 
450mA re- 
chargeable 
Deac battery 
2 -OA91, OA 
IO rectifiers, 
I Kohm stetho- 
scope headset, 
moulded cas- 
ing, etc. 

Complete Unit 
with Full Circuit 35 P.P. 
OR DEAC BATTERY OR HEADSET 

12/6, P.P. 1/6 IS, -, P.P. 1/- 
Unit less DEAC & HEADSET 12/6, P.P. 1,6 

FIELD STRENGTH METER 
Five channels cover I Mc to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
RF. Indication and Earphone for A.F. 
Monitoring. Designed for checking all 
ypes of transmitters. Size 4 x 21 x 2 }in. 

Complete. Ready to Use, with instruction 
and telescopic aerial, 69,6. Post Free. 

RUN YOUR RADIO OR AMPLI- 
FIER FROM MAINS 

BATTERY ELIMINATORS AND 
CHARGERS 

1. For PP3 or equivalent 9 volt 
Pocket Radio Battery, 18/6. P.P. I, -. 
2. For PP4, PP7, PP9, 9 volt Portable 
Radio and Equipment. Supplies up to 
300mA, 49,6. P.P. 2, -. 
3. De Luxe version of No. I also 
charges PP3 type batteries. 

24, -. P.P. I / -. 

TYPE 38 TRANSMITTER RECEIVER 
Complete with 5 valves. In new condition. 
These sets are sold without guarantee 
but are serviceable. 22 6 P.P. 

7.4 to 9 Mc/s. 2/6 
Headphones 7/6 pair. Junction Box 2/6 
Throat Mike 4,6. Aerial Rod 216 

Henry's Radio Ltd 
PADdington I008Ì9 

303 EDGWARE RD., LONDON W.2 
Open Monday to Sot. 9 -6. Thurs. 1 o'clock, 

PLEASE TURN TO BACK PAGE 
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March, 1964 PRACTICAL WIRELESS 

Practical wireless BLUEPRINT 
SERVICE 

ALL of these blueprints are drawn full -size and although the issues containing descriptions or 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 
Each blueprint in this series contains details of two 

separate instruments or items of equipment. 

The Strand Amplifier ... ... 
The PW Signal Generator 

The Savoy VHF Tuner ... ... 
The Mayfair Pre -amplifier .., 

`le Berkeley Loudspeaker Enclosure 
i he Luxembourg Tuner 

The PW Troubadour ... 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six ... 

The PW Regency 
The PW International Short Wave Two} 

RECEIVERS 

The Tutor * 

The Citizen * ... 

Junior Crystal Set 

Dual -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 Pocket Superhet 

PW94 

PW95 

PW96 

PW97 

PW98 

PW99 

PW I00 

PW I01 

5,- 

5,- 

51- 

716 

61- 

5,- 

31- 

51- 

21- 

216 

216 

316 

316 

4L 
QL 
4L 

51- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... 81- 

The PW Monophonic Electric Organ 81- 

The PW Roadfarer . 51- 
The PT Band Ill TV converter 116 

The Mini -amp 51- 
The PT Olympic * 716 
The PT Multimeter * ... 51- 

SOME EARLIER DESIGNS 
THE following blueprints include some pre -war 

1 designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are no 
longer stocked by retailers. 

Experimenter's Short Wave ... 

Midget Short Wave Two 

Simple S.W. One -valver 

Pyramid One -valver 

BBC Special One -valver 

A One -valver for America 

Short -Wave World Beater 

Standard Four Valve S.W. 

Enthusiast's Power Amplifier 

Standard Four Valve ... 

Listener's 5 -Watt Amplifier 

PW30a 

PW38a 

PW88 

PW93 

A W 387 

AW429 

AW436 

WM383 

WM387 

WM391 

WM392 

QUERY COUPON 

216 

216 

216 

216 

216 

216 

316 

316 

316 

316 

316 

This coupon is available until 6th Ma -ch, 1%4, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 
PRACTICAL WIRELESS, MARCH, 1964. 

r .1 

Published on the 7th of each month by GEORGE NEV /NES, 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 iA /sial, Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. East Africa: EAST AFRICAN STANDARD LTD. Subscription rate including postage for one year: To any part of the World £1.9.0. 
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iv PRACTICAL WIRELESS March, 1964 III 
* LATEST ILLUSTRATED AND DETAILED CATALOGUE- 
COMPONENTS-EQUIPMENT-HI-Fl. 21- Postage. 
* NEW 8 -PAGE VALVE, CRYSTAL, TRANSISTOR 
AND RECTIFIER CATALOGUE 11 -. 

TOTAL COST OF ALL 

£9.19.6 

"THE CONTESSA" 
* COMBINED PORTABLE 
AND CAR RADIO * 
AMAZING SENSITIVITY AND 
SELECTIVITY ON MEDIUM 
AND LONG WAVEBANDS * The easiest Superhet Radio 
to build on the market. 
Featuresclearly- marked printed 
circuit and packaged compo- 
nents with full illustrated build- 
ing instructions. Full tuning of 
medium and long wave bands 
with unbeatable sensitivity and 
selectivity. Excellent cone and 
volume with over 600mW 

PARTS push -pull output. * Clearly marked horizontal 
station dial with slow motion 

P.P. 316 tuning. Two colour Blue or 
Fully Detailed and Illustrated Beige cabinets with Gold 
Leaflet on request. handles, grilles and fittings. 
All parts sold separately. Size 10} x 7= x 3 :in., includes 

Guaranteed the Best Obtain- car, aerial sockets, recording 
able. Attractive Appearance. sockets. 
Reliable Design. Quality * 6 Mullard Transistors and 2 

Performance. Diodes. 
Iva I P F rill QUALITY AND VALUE 

MINIGRAM TRANSISTOR 
PORTABLE RECORD 

PLAYER 
Made by well known British 

manufacturer. Features ready 
built 4- transistor printed circuit 
I watt amplifier, elliptical speak- 
er and volume control. Low 
current Star, constant speed 45 
r.p.m. turntable with crystal 
pick -up. Strong moulded two 

colour cabinet with handle. 
Plays anywhere on long life 
9 volt battery. Requires 
less than half an hour's 
work to connect up using 
ready built units and easy 
instructions. 

COST 79 6 P5¡: 

(BATTERY 
319 EXTRA) 
ALL UNITS 

SOLD SEPARATELY 

* READY BUILT AMPLIFIER WITH 351_ P.P. 21. 

SPEAKER AND VOLUME CONTROL 
* TURNTABLE WITH PICKUP. 3916 P.P. 216 

* TWO TONE CASE WITH HANDLE. 51_ P.P.21- 

EXCELLENT QUALITY AND VALUE 

NEW LOW PRICES 
IO WATT TRANSISTOR 

HI -FI AMPLIFIER AND PREAMPLIFIER 
* AVAILABLE IN 

KIT FORM OR 
PREBUILT 
PANELS 

* LOW 
POWER 
REQUIRE- 
MENTS 

* MONO OR 
STEREO 

Circuits and 
details FREE 
on Request 

* CALL FOR DEMONSTRATION -ANY TIME * 

PERFORMANCE EQUIVALENT TO VALVE AMPLIFIERS OF 

FOUR TIMES THE PRICE AND MANY TIMES THE SIZE. 

* Power output 10 watts at 400 c /s. Second harmonic distortio 
0.1%. Total harmonic distortion 0.25% at IO watts. Signal 
to noise ratio at 10 watts 70 dB. Overall response within 3 

dB 40 c/s to 20 kc /s. * 6- Transistor 10 watt power amplifier. 0.25 ohm output 
impedance for 3 ohms. 24 volt supply, 300mA average for 
10 watts. 10OmV into 33 k.ohm sensitivity. I dB, 40 cis to 
20 kc /s. 
Built E5.10.0 P.P. 216. Or Kit 9916 P.P. 216. 

(Mains Unit 6916 P.P. 216). * As above but 10 watts for 15 ohm speakers, 40 volt supply, 
150mA average for IO watts. I dB, 40 c/s to 20 kc /s. 
Built L5.19.6 P.P. 216. Or Kit E5.10.0 P.P. 216. 
(Mains Unit 6916 PP. 216). * Full function pre -amplifier and control unit on printed circuit. 
Size 9 x 2 }in. Features 6 position input selector for micro- 
phones, tuners, tape, pick -ups -treble and bass controls + 

12 dB at 50 c/s and 12 kc /s-14 dB at 50 c/s and 12 kc /s. Four - 
position filter and volume controls. 1.5 mV to 300 mV input 
sensitivity. Built E5.10.0 P.P. 2r -. Or Kit 9916 P.P. 21 -. 

(Front panel 8r6 extra). 

7- TRANSISTOR RECORD/ 
PLAYER/RADIOGRAM 

AMPLIFIER 
4 watt peak output. 
Full Treble and Bass boost and cut. 
40 c/s to 20 kc /s ± 3 dB. 
Inputs for Pick -ups, Radio Tuners, 
Microphones, mixers. 

TWO VERSIONS AVAILABLE 
12/18 volt for 15 ohm speakers. 
(mains unit now 601- extra). 
9'12 volt for 3 ohm speakers 
(mains unit 4916 extra). 

Size only 6 x 2} x 2in. 
Ideal for mains or battery, portable or 
domestic record player, grams, etc. 
Or car. 
Built Ready £5. 1 

9.6 
P.P. 

To Use 21- 

BOOKLET FREE ON 
REQUEST 

TO BUILD YOURSELF 
Mini Ranger Personal Radio, 49161 

Ranger -3 Personal Radio, 4916 

Sinclair Slimline Personal Radio, 4916 

Sinclair Micro Injector 2716. 
Quintet M /LW -5 7916, 

P.P. /- PW-6 Superhet El 19 6 

PW Celeste E9 19 6 

PW Spinette E10 19 6 

PW Shortwave 2 9916, P.P. 216 

Leaflet and details on request 

4- WAVEBAND 
COMMUNICATIONS 

RECEIVER 
550 kcis to 30Mc /s - BFO -AVC- 

Noise Limiter - Bandspread - "S" 
Meter - Telescopic Aerial - Full 
World Wide Coverage. 4 valve. 
PRICE E24.15.0. With Full Instruc- 
tions. BRAND NEW IN CARTONS. 
Detailed Leaflets on request. 

9 valve version of above 40 gns 
Details on request. 

TRANSISTOR MINIATURE 
AMPLIFIERS * 3T 125mW 9 v. 30/80 ohm 3916 * 4T 250mW 9v. 8/IO ohm 3916 * ST 350mW 9 v. 12/16 ohm 5716 * 4T I watt 9 v. 315 ohm 5916 * 4T I watt 6 v. 3,3 ohm 9216 * 4T 1} watt 12 v. 3'5 ohm 9716 

I FM TUNER First Again 
(As described in December 1963 Edition of 

"Radio Constructor ") * 5- Transistor * 4 Diodes .0111 * Full coverage 87 
105 MO * AFC and AVC 

circuit de- 

to 

sign of high sensiti- 
vity and quality. 
Output for valve or 
transistor amplifiers. 
Size 31 x 21 x 4in. 
Simplified building 
instructions. All TOTAL f 7 19e6 P.P. 

parts sold separately. COST 2.(6 

(Cabinet assembly etc. 20l- extra.) 

Detailed Circuit Book on Request 

BABY ALARM 
Ready to use with 
microphone and bat- 
tery. Fully portable 

ES.10.0 

TELEPHONE 
AMPLIFIERS 

For use with all telephones. 
Gives speaker output. Bat- 
tery operated. E5.10.0. 

Henry's Radio Ltd. 
303 EDGWARE ROAD, LONDON, W.2 

PADdington 1008'9 
Open Monday to Sat. 9 -6. Thurs. I o'clock. 
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