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PRACTICAL WIRELESS December, 1962 

tenturÑrn 
NEW MODEL H.F. 1016 `MAJOR' 
This new unit makes use of the high flux density available in 
the magnet system of the previous H.F.1016 unit. A curved 
diaphragm is used with a rigid centre section coupled to the 
voice coil. The rigid coupling and the design of the cone ter- 
mination give a balanced response over the whole audio range. 
The unit is specially suitable for use in the smaller type of 
enclosure having a volume of approximately 11 cubic feet. 

Type Flux Density! 

8" H.F.816* 16,000 gauss 

8" H.F.812* 12,000 gauss 

8" H.F.810 10,000 gauss 

Price Type Flux Density Price 

L6.13.9 T.816 16,000 gauss, L6.6.9 

L4.I.3 T.12 tweeter 16,000 gauss' E13.4.6 

L3.0.6 T.I0 tweeter 14,000 gauss L4.8.3 

6" H.F.610 10,000 gauss L2.10.3 Steel T.359 9,000 gauss1 EI.14.0 
E2.12.33iecast tweeter 

Incorporates a universal impedance speech coil. 

WHITELEY ELECTRICAL RADIO CO. LTD. 
Telephone: MANSFIELD 1762 -5 London Office: 109 

WEYRAD 

Specification: 

Chassis -die cast aluminium; 
Cone -graded pulp cambric 
surround; Cone dia. -9 
Pole dia. --1 in.; Flux density 
-16,000 gauss; Total flux - 
64,000 maxwells; Impedance 
-15 ohms. 

Price: EI0.0.0 (inc. tax) 

MANSFIELD, NOTTS 
Kingsway, London, W.C.2 

WA3 

IMPROVED COMPONENTS FOR THE 6- TRANSISTOR 
2 -WAVE SUPERHET RECEIVER 

NEW ROD AERIAL AND DRIVER TRANSFORMER FOR SIMPLER ASSEMBLY 
AND HIGHER PERFORMANCE 

ROD AERIAL -RA2W 
6 in. long, 3/a in. diameter, connections to tags 
on Coils. For 208 pF tuning capacity 
Car Aerial coupling Coil 

OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176 pF tuning capacity. 
L.W. by extra padder ... 

I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC 

3rd Stage- P50 /3CC 
DRIVER TRANSFORMER -LFDT4 
redesigned to reduce size and improve perform- 
ance. Six spills for mounting and connections 9/6 

PRINTED CIRCUIT -PCA1 
Size 23/4 in. x 81/4 in. Ready drilled and printed with component positions 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS AND FREE SCALE 

12'6 

5/4 

5/7 
(2 required) 

6/- 

2/- 

TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 500 mW OUTPUT. 
MATCHING 3 OHM SPEAKER. FULLY ASSEMBLED WITH VOLUME CONTROL .. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

9/6 

63/6 
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R.ST. VALVE MAIL ORDER SERVICES Open1Daily to Callers 

All Valves Brand New and Fully Guaranteed 

21Ia STREATHAM ROAD, MITCHAM, SURREY 
Special 24 Hour Express Mail Order Service 

AC2/PEN ECC85 76 EY83 1216 PCC84 8/6 TDDI3C UU9 76 6AK5 5/- 6P28 126 

211- ECC88 1216 EY86 71- PCC85 916 1716 UYIN 126 6AK8 716 6Q7 916 

AC2/PEN ECC9I 31- EY91 31- PCC88 I26 TH4I 27/6 UY21 1516 6AL5 41- 6Q7G 616 

DD 21r- ECF80 7/6 EZ35 61- PCC89 816 TY86F 1216 UY41 7/6 6AM5 51- 6Q7GT 816 

AC/TP 321- ECF82 816 EZ40 71- PCF80 91- U10 91- UY85 71- 6AM6 4/. 6SA7 7'- 

AC/VPI-5-7 ECH3 
17 6 ECH2I 2116 EZ80 616 PCF84 12/6 U14 9r. VP4 

4B 
II66 6AQ8 9/ 6S F5 106 

AZI ISI- ECH35 101- EZ8I 66 PCF86 1216 U22 81- VP4A 15/. 6AT6 6r- 6SG7 71- 
61- 

1336 
31 10/- ECH42 

ECH81 e/6 Eï 7 
48 21- PCL83 11/6 U25 1216 VR105/3071- 6 8G 31. 6517 616 

CIC 10r- ECH83 816 FC2 151- PCL84 1016 U26 10/_ VRI50/307r. 6BA6 61- 6SK7 516 

CBL3I 2116 ECL80 8r- FC2A 176 PCL85 1106 U31 91- W6I 111_ 6BE6 6/- 6SL7GT 61- 

CCH35 
1S1- ECL82 1 

W76 
G 1 GT 

516 

9 6 FCI3 ISr- PENA4 1176 U37 1716 W77 41- 6BH6 65Q7 
CL33 

816 

CYI 151- ECL83 1016 FCI3C 17/6 PENB4 117r6 U43 8/6 W81 61- 6816 61- 6U4GT 101- 

DC115l- 

4r- EF6 216 FW4/80091- 
PEN4DD41- 

U50 
1716 W8 IM 

1ST- 6BR7 IO46 6V6G 46 

DAC32 916 EF9 2116 GZ30 10/6 PEN4VA U52 41- X6IM 101- 68S7 12/6 6V6GT 81- 

DAF9I 616 EF22 14r- GZ32 106 I7r6 U76 716 X65 1216 6BW6 8r- 6X4 416 

DAf96 81- EF36 41- GZ33 1913 PEN36C201- U78 4/6 X76 1216 6BW7 51- 6X5G 61- 

DCC90 1216 EF37 81- GZ34 13/6 PEN45 10r- U145 1016 X76M 12/6 6C4 3/6 6X5GT 816 

DF33 101- EF37A 81- GZ37 1913 PEN45DD U 191 1516 X78 26/6 6C5GT 81- 6/30L2 10r- 

DF9I 41. EF39 41- HABC86101- 251- U251 12/6 X79 2616 6C6 616 7B5 1216 

DF92 712 EF40 15/. HL4I 81- PEN46 5r- U28I 15r- X81 I0r- 6C9 12/6 7B6 101- 

DF96 81- EF4I 8r- HL4IDD 8/6 PEN453DD U282 1916 Y61 10/- 6CD6G 27/6 7B7 81 
DF97 1116 EF42 101- HL92 816 20r- U301 2216 Y63 10r- 6CH6 101- 7C5 8r- 

DH63 61- EF50A 3/6 HLI33DD PENDD4020 11329 12/6 Z63 7/6 6D2 41- 7C6 816 

DH77 71- EF50E 3r- 916 201. U339 I51- Z66 10r- 6D6 516 7D5 151- 

0K32 1116 EF80 5/- HN309 26/6 PL33 15r- U403 101. Z77 4r- 6E5 10r- 7D6 151- 

DK91 713 EF85 51- IW4/350 101- PL36 1216 11404 101- Z152 5/- 6F1 10/6 7D8 15/- 

DK92 816 EF86 9/- IW4/500 101- PL38 2111- U801 19/9 OZ4 51- 6F6 619 7H7 7/6 

6 EF91 4r- KT36 17 6 PL82 
7r- A7 1116 6F12 4r- 7R7 10r- 

C 
1 

g16 UAF 2E10 DL33 8 8/6 CS 10/6 6F13 10r- 7S7 101- 

DOS 1016 EF92 4/- KT55 17/6 PL83 1016 UB4I 716 D5 8/6 6F14 101- 7Y4 716 

DL9I 810 EF95 5/- KT6I 916 PL84 816 UBC4I 8/6 D6 ION 6F15 1216 8D3 41- 

DL92 6/6 EF98 101. KT66 15r- PL820 I8r- UBC8I 10/- HS 9/6 6F19 1216 9BW6 1216 

DL93 710 EF183 10/6 KT76 101- PM24M 1316 UBF80 816 L4 51- 6F23 10/6 OCI 1216 

DL94 7/6 EF184 10/6 KT8I I5r- PX4 IS1- UBF89 716 LNS 416 6F25 1616 0C2 1716 

DL96 810 EK32 8/6 KTW6I 81- PX25 251- UBL2I 201- N5 916 6F26 1316 OFI 10r- 

EA50 2/- EL2 25/- L63 Sr- PY31 IS'- UCC84 10/6 
1 

5 713 6F33 516 OF3 1216 

EABC80 Si- EL3 2116 LN 152 81- PY32 12r6 UCC85 76 S4 8/- 6H6 2r- OF9 12/6 

EAC9I 41- EL6 211- LN309 1116 PY33 124 UCF80 1316 S5 6/6 615 516 OLDII 151- 

EAF42 916 EL32 4/6 LZ319 1216 PY80 716 UCH2I 201- T4 4/- 615G 4/6 OP13 15/- 

EB34 216 EL33 10/- MKT4 171 PY8I 716 UCH42 916 US 5r9 6J5GT 51- OPI 191- 
IDS 

E841 5/- EL34 151- MS4B PY82 71- 

EB91 4r- EL35 10/- MVS/PEN7/6 PY83 BI- UCL 21 101- 3A4 299 6J7G 56 2A6 
2316 

616 

EBC3 21r- EL37 1716 1716 PY8 101- UCL83 1316 3A5 1016 6J7GT 716 2AH8 91- 

EBC33 416 EL38 1916 MVS/PENB PY800 101- UF4I 7/6 3Q4 81- 6K7 716 2AT6 716 

EBC4I 816 EL4I 101- 171 PZ30 15P- UF42 7/6 3Q5 91- 6K7G 21- 2AT7 Sr- 

EBC81 101- EL42 101- MUI4 91_ QS95/10 10r- UF80 71- 3S4 71- 6K7GT 76 2AU6 176 

EBF80 816 EL8I 1216 MX40 151- QSI50/I5 UF85 7/6 3V4 716 6K8 9/6 2AU7 5r- 

EBF83 816 EL84 619 NI8 81- 101 UF86 1216 5U4 4r- 6K8G SI- 2AX7 51- 

EBF89 81- EL85 101- N37 141- R2 10r- UF89 616 5V4G 719 6K8GT 916 2BA6 716 

EBLI 211- EL90 816 N78 1716 R3 101- UL4I 81- 5Y3G 7/- 6K25 181- 2BE6 716 

EBL2I 211- EL9I 41- N108 I51- R16 17/6 UL44 20/- 5Y3GT 816 6L1 101- 2BH7 101- 

EBL3I 2116 EL95 1016 N308 201- R19 16r- UL46 1416 5Z4G 916 6L6 7/6 2C8 8/6 

ECC35 81- EM80 816 N339 30r- R20 161- UL84 71. 5Z4GT 1216 6L7 101- 215GT 41- 

ECC40 51- EM8I 816 N369 
ECC81 ISr- EM84 916 OD3 

1 

S,6 SP41 3r6 UM80 1016 
6A7 9/ 6L19 15/- 2K GT 5/6 

ECC82 51- EM85 101- OZ4 516 SP61 3/6 URIC 15r- 6A8G 8/6 6L34 9/6 2K8GT 101- 

ECC83 716 EYSI 8/6 P2 10/- 741 IS/- UU6 191- 6A8GT 1316 6N7GT 916 2Q7GT 6/6 

ECC84 816 EY81 816 PABC8013r- TDD4 12/6 UU8 I51- 6AC7 61- 6P25 1016 2SA7 81 

METAL RECTIFIERS 

RMI 513 I4RA 1-2-8-2 17/6 (FC3I) I4A97 25r- 

RM2 7/6 I6RC 1-1-16-1 816 14A100 271- 

RM3 7/9 I4RA I-2-8-3 191- (FC3I) I6RD 2-2-8-I 121- 

RM4 141- 18RA I-I-16-1 616 (FCI16) I6RE 2-1.8-1 816 

RM5 1916 18RA I-2-8-1 111- I8RA 1-I-8-I 416 

14A86 17/6 18RD 2-2.8.1 I5/- (FC 124) 

TERMS OF BUSINESS C.W.O. or C.O.D. 
312 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. PER VALVE 

2517 8r- 
2SK7 61- 
2SL7 8/- 
251,17 101- 
2SQ7 816 
4H7 I0r- 
4R7 101- 
457 161- 
9AQ5 8r- 
9BG6G 15r- 

10/- 
211- 
17/6 
241- 
15r- 
241- 
2316 
241- 

81- 81- 

81- B1- 

716 

20D2 
20F2 
20L1 
20P1 
20P3 
20P4 
20P5 
25A6 
25L6 
25Y5 
25Y5G 
25Z4 
25Z5 81- 
25Z6 " 816 
27SU 1916 
30CI 91- 
30C15 1216 
30F5 101- 
30FL1 1016 
30LI 8/6 
30L15 I1/6 
30P4 20/- 
30P12 101- 
30P16' 91- 
30P19 21/- 
30PLI 15r- 
30PLI3 12/6 
30PLI4 1616 
35A5 1716 
35L6GT 816 
35W4 716 
35Z3 16r- 
35Z4 716 
35Z5 816 
40SUA IS/- 
415TH 21/- 
42 1216 
SOCS 101- 
50CD6G27r6 
50L6 816 
53KU 1216 
75 81- 
78 716 
80 91- 
85 1716 
85A2 1216 
I85BT 30/- 
305 131- 

807B 5r- 
1307A 61- 

TRANSISTOR BARGAINS 
0C44 61- 0C45 77- 0071 57- 

0072 67- 0074 67- 0075 61- 

0077 67- 0081 67- 008 D 6- 
0082 81- 0082D 87- 

SILICON RECTIFIERS 
400 volts 350 mA ... ... ... 157- each 

OBSOLETE VALVES A SPECIALITY. 
QUOTATIONS GIVEN ON ANY TYPE 

NOT LISTED 
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SURRITON PARK RADIO LTD. 
FOR POST HASTE -POST FREE SERVICE 

MARTIN RECORDAKITS 
The following recorders, available now In four track, are proprietary range of machines In kit or assembled form. This enables you to take advantage of mass production technique, and prices, should you wish to assemble yourself. The components used are the finest available. with B.V.A. valves, and the decks are the latest having all the improvements B.B.R. and Collate make from time to time, heads, etc. The amplifiers are packed in special cartons with Instruotlons to enable anyone to build. We are confident you will lind these recorder. very good value, they have been built up to a standard amt not down to a price. 

HALF TRACK 
B.S.R. TDE Monardeok, latest model 5fIn. spool CASH £0.0,0 Deposit £1.0,0 and 9 monthly £1.1.0 Tape Amplifier for B.B.R. deck, printed circuit ready wired, with ECC83, BCL82, EM85 and EZ81. Complete with all plugs, sockets, panels, knobs, etc. The whole amplifier 

mounts onto the deck, making a self contained unit CASH £8.8.0 
Deposit £1.0.0 and 8 monthly £1.1.0 Cap with 71es. a 41n. epeakar, In two tone grey, CASH 14.4.0 Complete Kit as above CASH £22.0.0 Deposit 10,4.0 and 12 monthly 11.18.8 The above recorder can be supplied assembled, tested and com- plete with tape and microphone for CASH 126.0.0 Deposit 12.10.0 and 12 monthly £2.1.8 Collaro Studio Deck. Very latest model 8 speed. lin, spools.. CASH 412.10.0 Deposit 11.5.0 and 12 monthly 11.0.8 Tape Amplifer for study deck, with ready wired printed circuit control and input panels, mains and output transformers. Complete with valves, knobs, plans, screws, etc. EF88, ECC83, E0184, EZ81, 0A81 and 2 ELM, 8 watts output. Magic eye, radio and mic. Input., EX L/8 socket, tone and monitor controls. Can be used se an amplifier CASH 011.11.0 Depoelt 11. 4.0 and 12 monthly 18/- Case for above Including 916, z 51n. speaker 25.5.0 

Total Kit as above CASH £29.0.0 Deposit 12.18.0 and 12 monthly 22.8.8 We can offer the above recorder, complete with tape and micro- phone, in a De Luxe two tone grey cabinet, assembled for 035.0.0 Depoelt 18.10.0 and 12 monthly 12.18.2 
This äaohine is listed at 80 gun. by makers and hr a very good bey 
Building Instructions available at 2/8 each kit (refunded if kit bought) 

QUARTER TRACK 
BAR. Mg CASH 211.11.0 Deposit 81.4.0 and 12 monthly 19/. Tape Amplifier as over, but quarter track CASH 09.9.0 Deposit 01.0.0 and 9 monthly 21.1.0 Case, two tone grey, with speaker 24.4.0 Complete Kit ae above CASH 226.0.0 Deposit 22.10.0 and 12 monthly 22.1.6 Collaro Studio Deck, 4 track CASH 817.17.0 Deposit 81.18.0 and 12 monthly 81.9.5 Tape Amplifier, as over, but 4 track CASH 212.12.0 Deposit 11.7.0 and 12 monthly 01.0.8 Case with 91n. z 51n. speaker 25.5.0 Complete Kit 4 track Collate CASH £34.0.0 Deposit 18.8.0 and 12 monthly 22.10.8 Tape Pre -amplifier for Collaro deck, with power supplies, ECC89, ECL82, EZ80 and EM85, Radio and Hic. socket., gives an 

Half Tnok 
equalleed output of 400 m /Volte 

Deposit 81.0.0 and 8 monthly 
CASH 

SS11.1.0 Quarter Track CABE 09.8.0 Deposit 81.0.0 and 9 monthly 21.1.0 Rorrlatt Tape Heads, 4 track type L /RPS /7 and L /Ell /9 Record/ Playback and Brase with mounting bracket for Studio deck. 
Pair Complete (Marriott Wt price Is 88.14.0) CASH 84.4.0 Marriott 2 track type R /RP /1 Record /Playback only with bracket 

for Studio deck. Ideal 3rd head 21.7.6 Pressure pad (Studio deck only) 3/6 M.0.8. 2 track type DR1 and DEl Record /Playback and Erase Sets only 21.2.6 THE ABOVE SETS ARE BRAND NEW. OBTAINED DIRECT PROM 
MAKERS 

JASON F.M. TUNERS 
FM11, complete with valves CASH 26 17.6 Deposit 81.1.0 and 8 monthly 01.2.9 121T2, complete with valves, Leu Power CASH 87.17.4 Deposit 61.0.0 and 7 monthly 41.B.6 F1112, complete with valves. Self powered CASH 69.15.0 Depoalt 81.0.0 and 9 monthly 01.1.6 FM13, complete with valves. Leu power CASH 29.12.6 Deposit 81.0.0 and 9 monthly 21.1.4 FBITB, oomplete with valves. Sell powered CASH 618.0.0 Deposit 21.4.0 and 1.2 monthly 19/10 Power pack kit ready drilled chassis for FMT1, etc. 22.18.6 The instruction books are included in all kite but are otherwise 2/6. 1TV /2, switched F.M. and TV. Sound self powered. All valves. 

CASH 214.18.0 Deposit 61,9.6 and 12 monthly 21.4.5 Memory 2. as JT V/2 but lep power, with kB valves CASH 110.16.0 Deposit 81.0.0 and 18 monthly 81.6.6 The instruction book Is again Included but is otherwise 8/6 each All the above unite are available ready built and aligned. PrIes on relueet. 

ARMSTRONG RADIO CHASSIS 
T4B V.H.F. Tuner, self powered CASH £21.18.0 Deposit 80.8.8 and 12 monthly 21.18.1 
IT /8 Mk. 2 A.M. /F.M. Tuner, self powered CASH 027.16,0 Deposit 42.18.8 and 12 monthly £2.8.1 
AF208 A.M. /F.M, Radio Chassis, base and treble controls P.O. inputs, single ended output ease CASH 822.18.0 Deposit 82,8.E and 12 monthly 01.17.9 
Jubilee Mk. 8 A.M. /F.M. Radio Chants with push pull output CASH 430.12,0 Deposit 88.8.0 and 12 monthly 49.10.8 
Stereo 55 A.M. /P.M. Radio Chassis, single ended output stage on both channels. Separate tone and volume CASH 482.16.0 Deposit 48.6.8 and 12 monthly 22.14.6 
Stereo 12 Mk. 2 A.M. /F.M, Radio Chassis, push pull output, over- ate controls both channels £48.10.0 Deposit 44,7.0 and 12 monthly 28.12.4 
Brass dial escutcheon is available for AF208 and Jubilee. Price 7/8. 
Individual leaflets giving fell description and technical details. 

GRAMOPHONE EQUIPMENT 
BAR. CA 14 TCB /H cartridge CASH 87.15.0 Depoelt 11.0.0 and 7 monthly 818 
Garrard Autositm, new unit CASH 68.14.0 Deposit 11.0.6 and 6 monthly 61.1.9 Garrard AutosSm De Luse CASH 812.14.8 Deposit 11.6.0 and 12 monthly 21.1.1 Philips A01016, new transcription unit (changes on 45 rpm) CASH 618.10.0 Deposit 41.7.0 and 12 monthly 61.2.4 

REGENCY 
Resleton 5/8. Control. 9 / -, Condensers 16/ -, Knobs 2/6, Station dial 5/6, J.B. gang 8/ -, Mallard 0015 10/- each, 0072 matched pair 16/ -, OA81 8 /., Battery 1/8, W/C switch 8/6, Repine() TT40, TT45, and TT46 all 5/- each, FR210/0, RFC1 2/6, 71n. z 4in. speaker 16/8, Groupboard 1/8. Complete Kit, lees cabinet CASH 86.12.6 Transistor Cabinet In two -tone. grey "Vynair" 30 z 8 z S f in. for 7 z 4 speaker, no control holes have been drilled. Ideal 

genoy, etc..- 11.12.8 
TRANSISTORS 

Mallard 
070 6/6, 007166/8. 0072 8/e 0070 

many 
0076í8 / -, 0001 8 / -. These are their new list prices. Why buy surplus. 0072 in matched pairs only at 18/- pair (No other types.) 

P.W. "POCKET SUPERHET" 
OSMOR PRINTED CIRCUIT VERSION 

Osmor rod aerial 5 /6, I.F.T., and One. coils 82/ -, Oumor driver 8/8. Clamor output 8/ -, Set transistors and diode 43/. J.B. gang 12 /6, Trimmers 1/3 
each, Bet condensers 15/ -, Bet resistors 01., Ardente volume control 8 /., W/C switch 8/6, Speaker 17/10, Hardware 4/., Printed Circuit 7/6, New cap and dial 12/8, Battery PP4 2/8, Leaflet giving full Illustrated detail. 1/8. All the above components if ordered at one time CASH 88.10.0 Darner undertake to align this receiver for 10 /.. 

e5WEYRADee 
Weymouth Radio 6 Traneetor Superhet, using the P50 coils as they advertise In this journal. P50 /1AC Oec., coil 0/4, P30 /2CC let and 2nd I.F.T. 5/7 each, P.50 /3CC 3rd I.F.T. 6/ -, RA2W rod anal 18/8, LFDT4 driver 9/8, PACI printed circuit 9/8, Instruction Book 2/ -, not resistors 7/8, Vol. control D.P. 6 /e, get condensers 20 / -, J.B. gang 12/8, Beehive trim- mers 1/3 each, switch 

8 
knob 5/8, 

lBatterp 

ug 1/-, OA818// -.Set of Mullardnssore63 /8. Car aerial coupling coil 1 /.. 
85 ohm 71n. z 41n. speaker, Ideal for Weyrad circuit 82.7.6 
Transistor Cabinet for 71n. z 4in, speaker. Ideal for Waned cirerait, two tone grey 11.1E.6 

48 SURBITON ROAD, KINGSTON -UPON -THAMES, SURREY Established over 30 Years Telephone KIN 5549 
We pay all postage and insurance. Alt orders despatched same day. Money refund guarantee. Hours: 9 a.m. -6 p.m. (1 p.m. Wednesday) We do not close for lunch. Open all day Saturday. 
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PCR COMMUNICATION 

RECEIVERS 
Manufactured by Pye & 
Philips. One of the Army's 
most versatile and sensitive 
sets. RF stage and 2 01 I.F., 
using 6 British I.O. type 
valves. Large 180 degrees 
illuminating and Calibrated 
Dial. Flywheel Tuning with 
locking device. Aerial Trim- 
mer. Tone and Vol. Controls. 
Band Switch from panel 
jacks for speaker or phones. 
In black metal case, size 
17ín. L x Bin. H x 101n. D. 
Model PCR covers 6 -18 Mc /s. 
200 -550 metres and 850 -2,000 
metres and has internal 5 -in. 
speaker. £6.19.6. Model 
PCR2 has similar L & M 
waveband coverage. Short 
wave 6 -22 Mc /s. but no 
speaker. Used but excellent 
condition £5.19.6. Every 
receiver aerial tested before 
des. Add 10 /6 carr. all models. 
Designed to operate from 
bulky EXTERNAL power 
supply, but any set can be 
fitted with BRAND NEW 
COMPONENTS INTERNAL 
PACK for 2001250 v. A.C. at 
extra cost of £2. 
S.A.E. FOR ILLUSTRATED 

LEAFLET 

TEST METERS FOR EVERY PURPOSE & POCKET 

2,000 O.P.V. MODEL TP -I0. 
Reads A.C. & D.C. Volts up to 
1,000; D.C. Current Io 500mA; 
Resistance to 1 Meg': Capaci- 
tance to 1µF; Decibel: from -20 
to +36: Output lack for Audio 
Measurements. Size 34in. x 5in. 
x 11ín. 

£3.19.6 

20,000 O.P.V. MODEL TP -5S, 
Reads voltage up to 1,000 D.C. 
at 20,000 ohms per volt and A.C. 
at 10,000 0.0.v.: D.C. Current to 
500mA; Resistance to 10 Megs.; 
Capacitance to 0.1µF: Decibels 
from -20 to +36. Size 31in. x 
51in. a í11n. 

£5.19.8 

30,000 0.P.V. MODEL500. Volts 
to 1,000; D.C. at 30,000 O.P.V., 
A.C. at 20.000: 12 Amps D.C. 
Current; 60 Megs Resistance: 
-20 to +56 Dbs: Internal 
buzzer short circuit warning. 
Size 3' /,,ln. x 6' /,,in. x 201e. 

£8.19.6 

All New Stock, with leads, prods, and internal batteries. 6 month's guarantee backed by full 
service facilities. Details S.A.E. 

AMERICAN AR88D RECEIVERS. Fresh release of these 
renowned sets. 14 valves, 6 wavebands, covering 500 Kc /s-32 M /cs. 
Incorporate every possible refinement and have internal A.C. 
mains pack for nominal 5/230v. Thoroughly reconditioned, 
immaculate in appearance. and in perfect working order. ONLY 
£35 (add carriage 30/- and 50/- deposit on returnable transit case). 
COMBINED VIBRATOR /MAINS UNIT. The Power Pack of 
the Army R.1.07 Receiver. Has vibrator for 12 v. D.C. operation, 
and mains transformer for 100/250 volts A.C. Output 12.6 volts 
3 A. L.T. and 250 v. at 100 mA H.T. Complete with vibrator, 6X5G 
rectifier, and connecting data. Ideal for driving T.C.S. or Type 52 
Receivers. etc.. or mobile equipment. BRAND NEW IN MAKER'S 
CARTONS ONLY 45/- (Carr. 5/6). 

AMPLIFIER TYPE. A1413. Ex- R.A.F. For normal A.C. Mains 
use. 5Z4 Rectifications with 6V6 output. Input and output 
lack sockets, gain control, fully fused. 600 ohms output trans- 
former easily changed for 3 ohms type. Standard rack mounting 
size 19' x 7' x 6'. Used, good condition. ONLY 59/8 (carriage 
etc. 10/8). 
POWER UNITS TYPE 234. Primary 200 /250 v. 50 cycles. Out- 
puts of 250 v. 100 mA, and 6.3 v. 4 amps. Fitted double smoothing 
For normal rack mounting (or bench use) having grew front 
panel size 19' x 7'. Fitted Input and Output Voltmeter. 79/6, or 
model less meter 59/6. (Carriage either type 10/6.) 

AVOMETER MODEL 7 LEATHER CASES, fitted with 
carrying handle and long strap. BRAND NEW. ()NIX 32/6 
(Post 2/6.) 

20/- CONSTRUCTORS PARCEL. Assorted colours wiring wire. 
solder, resistors, condensers, volume controls, tag panel. ALL 
NEW. (Post 2/6.) 
RESISTORS, 100 assorted values our choice. NEW 10/ -. 
CONDENSERS. 100 assorted mica & sllvermlca. NEW 12/8. 

«p.W. TROUBADOUR 7" TRANSISTOR 

PERSONAL RECEIVER 

Designed by the techni- 
cal staff of Practical 
Wireless: easy to build, 
using printed circuit 
and 1st Grade Matched 
Transistors and Di ide. 
Full Medium and Long 
Wave coverage to inter- 
nal speakers. All parts 
sold separately (new 
components only) en- 
abling you to buy as re- 
quired and full detailed 
price list will be sent on 

request. Constructional details 1/6. 
TOTAL COST INCLUDING BATTERY and CABINET 28.10.0. 

"P.H'. 6" £7.19.6. Parts List, S.A.E. 

THE "GOOD COMPANION" Mk. II 
USING LATEST I I \6 

TECHNIQU TO SAV A IGM NT MANUFACTURING 

THE 
YET DESIG 

IO 
DESIGNED FOR THE HOME CONSTRUCTOR 

750mW 
output. 

6 transis- 
tors and 2 
diodes. 

Full 
Medium and 
Long Wave 
coverage. 

Quality 
speaker. 

Brillian- 
tly styled 
2 -tone cab- inet, size 
11 x 8 x 31n. 

Very fine 
tuning with 
calibrated 
dial. 

Latest printed circuit. Internal high gain aerial. with car aerial 
socket. Easy to follow construction data (available separately 
3/6). All parts sold separately and full 
illustrated details will be sent on 
request. Total Cost 
With alternative luxury cabinet using 7 x 4ín. speaker, £10.19.6. 
Either type, plus 5/- post and ins. (Battery 3/6 extra.) 

£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. Ali components 
and case for only 42/6 (p. & p. 2/6). 
Ten -page constructional book 
free with parts or separately 1/6. 
S.A.E. for parts price list. 

HARRIS ELECTRONICS 138 Gray's IPnneRoad,uLondon W.C.I 
7937 

(LONDON) LTD Please include carriage costs on all items. 
Holborn (Open 

Lane 
p.m. Saturdays). 

5 minsTeby Bus from King's rss. 
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COMPLETE V.H.F. /A.M. 
RADIO FOR £12.10.0 

(Carr. paid) 
Brand new set, In superb walnut cabinet 
(size 19 x 85 x 1451n. high). Covering 
80.100 Mc)., 10.49 M. and 900 -500 M. 
Mains trans. 200 -250 v. with 2 tappings. 
Ferrite rod aerial for A.M. Controls: 
volume on /off, tone tuning; w /cbange. 
Gram and ext. speaker position provided. 
Valves 12AT7, 12A118, 6BJ6, EABC80, 
6BW6 and metal rectifier. Fully guaran- 
teed. Today's Value, 220. 

TAPE TOP QUALITY BOXED. 551n.- 830ft., 15/ -; 1,200ft., 17/6; 7in.- 1,200ft., 17/6; 1,80011., 26/6 (all plus 1/6 post, 2/- for 2). 

THE "CANTATA" 
6- TRANSISTOR AND 
DIODE PORTABLE 
COMPLETE MPLE.T(E KIT FOR ONLY 

£7. I 9.6 (poet 3/6) 

500mW path -pull output. Ferrite rod 
aerial. Car aerial socket and coil. M.W. 
and L.W. full coverage. Operates on two 4.5v. cells. Printed 
clrcult board 85 x Ifin. All holes drilled and component positions marked. 
Instructions 2/8 for 16 p. (refunded on purchase of kit). Size 9 x 3f x lin. 
8 x 25 /n. P.M. high quality speaker. Attractive Vpnair covered cabinet 
two tone. Two batteries 5/8 the pair (Ever Ready 126). Mollard transis- 
tors 0044, 2 x 0043, 00810, and 2 x 0081. Top grade Weymouth 
Radio coils and transformera Alignment service If required 17/8 (inc. 
Poet). Writs for list of prices. All parts supplied separately. Built la 
two hours. 

BUILD YOUR OWN RECORD PLAYER 
Price £12 carr. paid 

Fully built 2 -valve amplifier 
B.S.R. 4-.p. autochaager, case 17 x 15 x 85in. Assembled in 16 mine. 
Similar cabinet for tape recorder with plain board only 13, cur. paid. 
Attractive colour.. 

or with 3 -valve amplifier 131- extra 
AUTOMATIC RECORD CHANGERS- LATEST MODELO. 4 SPEED 
CRYSTAL CARTRIDGE. All 6/- extra caer. B.B.R. UA14, 27.10.0. 
Garrard Slimllne, Mono £8. Stereo, 28.6.0. Motor Board for UA3, U.420, 
ÚA14, Sllmline, 3/- (post 1/6) or 3/6 post paid when purchased with 
Autocbanger. Motor Board for Collard (:60, 4/ -. Poet paid. 
TELEFUNKEN STEREO AMPLIFIERS. '2 ECL92 -2 x 2/ watts, 12 z 
9 a tin. piano keys, 27.0.0, poet paid. Complete with power. 

SELF- POWERED VHF TUNER CHASSIS 
Covering 88.95 Me /s. Mollard perniee- 
bility Tuner. Dims. 105 o 45 x lin, high 
ECC85. EF91, EF91 and 2 diodes. Metal 
Rectifier. Maine transformer. Fully wired 
and tested. Only 87.10. (care. pd.). 
Some tarnished chassis otherwise O.K., 
£13:I0.0, 
Attractive Vynalr Cabinet 20/ -. Room dipole 12/6. Feeder, ed. yd. 

Normally screwed to chassie) nt 
Stereo version 2 x 4 w. saine psi 

PUSH -PULL 
AMPLIFIER £5.5.0 

(51- l'art.) 
Brand new 200 -240 A.C. mains. 
Baas, treble and vol. controls. 
With valves EZ80, 60083 and 
2 -EL84 giving full 8 w. Unseal. 
12 x 35 x 351m With o.p. trans. 
for 2.3 ohm speaker. Front panel 

ay be removed and used as "dying panel." 
ce.. 

TAPE RECORDER AMPLIFIER 
Type TR3. Fully built, high gain, low 
noise, printed circuit. Attractive grey 
and gold front panel 13 x 1iín. 
Height 551n. overall. Front to back 
551n. Vol. and on /o6 tone. Mike 
radio, monitor and ext. speaker Jacks. 
Valves ECC83, E('L82. E7.80. Mains 
trans. Ready to bolt to B.S.R. Deck. 
Complete with switch wafer wired. 
Our Price ONLY 88.2.8. (6)- Packing 
and Carr.). Similar model without 

magic eye. Type T.R.I. Iln. instead of 15th., 65.16.0. (61- Carr.). 
Also available for Collard Deck. State which. 

Transistor Set Battery Eliminator. Converts your 6 transistor receiver 
to mains operation. Sloe 11 x 1 x Ism With flex lead and battery charging attachment, 18/8. 

Steer "Galaxy" or Garrard 9v. battery operated .Ingle 45 r.p.m. record 
player deck, with pick -up arm, and stylus. etc. Only SOI -. P. A P. 4/ -. 

NEW LOUDSPEAKER BARGAINS. Good Makes. 
2.3 ohm.. 13 x 851n. 35 /- (4/ -); 7 x din. 14/8 (2 /-): 65 s 45ín. 12/6 (2) -); 1kx 6in. 25/- (3) -); lin. 121- (21 -); 41n. tweeter 718 (2) -): 7 s lin. 17/612/ -); 
9 = gin. 22/.12/6B Bin. cire. 18/8 (3/8); 101n. Ciro. 95/- (3/ -). Postal charges 
bracketed. 

BRAND NEW AM /FM (V.H.F.) RADIOGRAM 
CHASSIS AT £14.0.0 (Carriage Paid) 

A.C. ONLY. Chassie sloe 15 x 0¡ x 551n. high. New manufacture- DL. 
14; x 41n. in 2 colours predominantly gold. 
Pick -op. Est. Speaker. Ae., E.. and Dipole Sockets. Five push buttons- 
OFF LW., M.W., F.M. and Gram. Aligned and tested. O.P. Transformer. 
Tone Control. 1000 -1900 M.: 200 -600 M.; 88 -98 Mc /s. Valves EZ80 rect., 
ECH81, EF99, EABC80, EL64, ECC83. 
Speaker and Cabinet to fit chassis (table model). 47/8 (poet 4 / -), 
B x gin. ELLIPTICAL SPEAKER, 20/ -, to purchasers of this charts. 
TERMS: (Chassis) 85 down and 3 monthly payments of EL 
('heap Room Dipole for V.H.F., 12/6. Feeder 6d. yd. Circuit diagram 2/8. 

6- TRANSISTOR 
PORTABLE -Fully Built 

The "SCALA" for only 89.17.8, cary. 
paid. 85 x 2 s 551n. high. Choice of 
colours. Rexine. M.W. and L.W. 
Ferrite aerial. Battery Included. Printed 
circuit. Nicely styled. A professional 
Job. 3f In. speaker. Fully Tunable M.W. 
and LW. 

THIS SUPERB SET for £10 
6- transistor radio covered In sponge clean 
Duracour fabric, In latest two tone shades, 
M.W. and L.W. ferrite rod, provision for 
car aerial. 2- colour scale. With PP9 bat- 
tery giving 300 hours use. Weighs under 
41b.. With carrying handle. 12 x 751n. high 

45ín. at base tapering to 2in. at top. 
Brand new, fully guaranteed, 810. Carr. 
paid. Worth 016. 

SUPERIOR GRAMOPHONE AMPLIFIER 
Valves UY85, UFR0 and UL54. Maine trace. 200 -240 s.c. Covered 
baffle 135 x 74io. (65in. speaker) or 11 x Ma. (9 x lin. speaker). 3 front 
controls, bass, treble, on-o8 /vol. 74/. (poet 4/-) either type. Merlin cabinet 
to 8t, with carrying handle, and lid (detachable) 141n. or 12 x 84 x 
16/- extra 
GRAMOPHONE AMPLIFIER. With lin, SPEAKER Baffle 134 x 610. 
ECL82 and Rectifier, Tone and Volume. On/off ewlteh, Two knobs. Useful 
for Stereo, 67/- (post 4/-1. 

SPECIAL OFFER 
Brand new tape recorder, two tone beige case, "gold" trimming. Magic 
eye, monitor, ext. speaker sockets. With bile. tape eBd mike. Fully 
guaranteed. Pelee usually 194 gas. Very high gain with low Dols. 
Price 819 carr. paid. 

COLLARD STUDIO TAPE TRANSCRIPTOR. 8 MOTORS, 3 SPEED. 
IA, 3f and 74 I.P.S. Push buttons, 810.17.8 (30 /- care.) Inc. spool. 

3 -VALVE AMPLIFIER (Inc. RECT.) 
24 watts. ECC83, ECL82 and EZ80. Controls, volume, base and treble. 
On /off switch. Mains and O.P. trees- Site ae for Push -Pull Amp. Suitable 
for microphone input and for Guitar. 

9/ RI P. & P. 5/-. 
Also acts se telephone amplifier cuing pick -up coil price 14/ -. Chassis 
12 x 35 x 341n. Fixed front panel. Price Include. handsome walnut finish 
polished cabinet, 13 x 7 4in. fascia containing high quality 3 ohm P.M. 
speaker 05 s 451n. (20/- lees without cab and epeakerl. 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 range). 90v. 15mA and 1.4v. 125mA, 
45/. (2/6 post). 200.250v. A.C. Also for 230mA, 1.4v. and 90v. 15nMA at 
same price. 

CHASSIS BATTERY RADIO 
Valves DK98, DF96. DAF96, DL96. Two Short Wavebands 16 to 49 M. 
and 20 to 76 M. Sloe 105 x 44 x 510. 24.18.0, oars. paid. MW and SW, b, carr. paid. Or as Kit 75/ 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms Available on items over S6. Send 6d, (stamps will do) for 90 page illustrated catalogue. Delivered by return. C.O.D. 2/- extra 
ALL ITEMS GUARANTEED 19 MONTHS VALVES 9 MONTHS 

G L A D S T O N E RADIO 
"SCALA ", CAMP RD., FARNBOROUGH, Hants. 

(Farnborough 3971) and at 247 New Road. Copnor. Portsmouth, FARNBOROUGH CLOSED BATS. -PORTSMOUTH WEDS. 
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TABLE MODEL 
TRANSISTOR SET 

£9.10.0 (carr. paid) 

6 transistors and diode, 51a. circular 
speaker, superhet circuit. Cabinet 
13 x 71 x 4)in., battery included. 
Fully tunable LW and MW. Polished 
walnut front. 

MAINS OPERATED RADIO CHASSIS AND 
AMPLIFIER OF FAMOUS MANUFACTURE 

Chassie 10 a 54 x 41n. front to back. 
Valves: UBC41, UCH41, 11F89, UL84 
with metal rectifier. lin. speaker. 
Ferrite rod aerial. Tone, vol. and 
gram. position. Covers L. and M. 

waves. Limited quantity at only 18 

(5/- cary.) complete with amati dial. 
Unused and In working order. 

TELEFUNKEN 
German made F.M. front end, 22/6 (post 2 /6), with ECC85 valve. Per- 
meability tuned, 88 -99 Mc /e. 4 a 15 x lin. high plue valve 21n. Circtdt 2/, 

MULLARD 
Permeability tuned F.M, front cod 22/6 (poet 2 /6), with ECC85. 4 x 3 x 3 5In. 
88.95 Mc/s. 

TRANSISTOR BABY ALARMS 
Two attractive moulded imite with connecting lead. Isst plug the m11Ú 

together. FULLY BUILT, not a kit. Battery Included, lesta months. Is 
excellent Intercom. ONLY 85, cart. paid. 

BRAYHEAD "TRANSTRONIC" TRANSISTOR 
CONSTRUCTION KIT 

Two Mullard transistois and diode. Seven circuits can be built Inc. trans- 
mitter 
components. the gilt for a beginner. Originally over £6, Our price 
42/8 (post 2/8). 

MINIATURE EARPHONES FOR TRANSISTOR 
RADIOS 

3 foot cord. Miniature Jack and Socket. Crystal 8/ -, magnetic 7/6. 

4 TRANSISTOR 

MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 

For 3 ohm speaker. 200mW output suitable for intercom,. Portable 
radius, etc., with free instruction sheet and diagram. For mike or radio 
input 4 x 14 x 1. Printed circuit 47/8, post paid. 

TRANSISTORS POST FREE 
Set of 6 Mollard transistors 0C44, 2 -0C45, OC81D, 2.0081 (matched) and 
0A70 diode 30 / -; set of O.E.C. transistors 874, 2 -873, 3 -52 or 53, 17/8. 

TEST LEAD KIT 
Leads, prods, terminala clips in case, 10 / -, post paid. 

10 x 1¡1n. -4 x 151 and 
446-444514* 

- 

PANEL OF 7 POTS. 

THREE -VALVE AMPLIFIER AND RECTIFIER 
4 watts. Valves ECC83, EL84 and 
EZ80. Controls, volume, bass and 
treble. On /off witch. (Chassie rise 
64 x 3 a 2¡ in.) 6tin. round or 7 x 4in. 
elliptical speaker. Not suitable for 
microphone input. A.C. only. 87/ -. 
P. a P. 3/ -. 

PERSPEX 
121 a 95 b3 fin. clear, 5/ -. 
16 x 14 x /rain. clear, 7/6. 
Postage on one sheet 2/ -, on two or 
more 3/ -. 

TRANSISTOR COMPONENTS 
91.W. and L.W. ferrite rod aerial, with car coupling coil. For 208pF con- 
denser, 8/ -; Ose. coil; let, 2nd and 3rd 1.F's, all 5/6 ea.; Driver trans 7/6; 
min. 64mF 10v; 10mF 16v; 30mF 6v, all 1/9 ea; Timing cond. 208mF + 
176pF 8 /6; post 9d. on al orders. 

NEW 5 WATT AMPLIFIER 
By famous manufacturera made to sen at £6.10. Our price ONLY 46/. 
(Post 4/ -); a few hundred only; valves EF91 and E1,84 with metal rectifier; 
6 x 4 x 15in. high (51n. over EL84). Mains trans. and o.p. with vaL and toue 
controls; on -off; co-ax Input. 

100 RESISTORS 
100 resistors 6 / -; 100 condensera Ina ceramic and sliver mica, 9/6. 

A FEW EX- RENTAL 4 -WATT AMPLIFIERS 
With 101'14, U404, and 10F3 valves; used but in fair condition, bio. 
speaker; useful for record player, baby alarm, general amplifier, etc., 
15 x 124 x Oins. Mains operated, 18/6 (6/- Darr.). some wood and some 
moulded cabinets. 

SPECIAL OFFER OF 

RECORDER CABINET 

Plain boards, polished walnut bnlab, 
38 x 15íx 23ín. high plus 8in. legs. Part 
delivery charge of £1, as offered elsewhere 
at over £72, brand new. 

Fitted with 3 sliding doom. 

PRICE £13 

"READY TO USE" 
ITA CONVERTER 

Direct switching ITA to ROC. metal rectifier, 
co -axial plug. Can be fitted in 5 -10 
mine., and ueeds no alteration to your set. ALL 
AREAS. ALL SETH. ALL CHANNELS. 12 
mouthy guarantee (3 months on valves). 
Separate gain controls. Valves ECF80 and 
ECC84. Switch positions OFF -ITA -B180. 
Bakelite moulded cabinet. 84 x 4 x film. 70/- 
(3/- P. & P.). 

AERIALS 
Combined B.B.C. (Single Dipole) and Band S I.T.A. (6- Element) Aidde r Hiss 
chimney lashings and Stand -off Arm. Carriage paid 88.16.0. 

I.T.A. (Band 3) Aerials, for clipping to existing mast of diameter lin. to 41a 

Alternatively with wall -fixing plate at same price: 3 element 81.2.0, 6 

element 81.10.0, 8 element 62.10.0, 11 element 63.2.8. Chimney 15.61nde 
and Stand -off Arm 20/- extra for each of above. 

Loft Mounting LT.A. Aerials. 3 element 20/ -. 5 element xd / -. AB serial 
prices carriage paid. Larger aerials for I.T.A. and B.B.C. can lie suppled te 
special order. 

Double 6 Element LT.A. Plus B.B.C. "H" Aortal with loft. pole NNd drabbi 
chimney lashings, 88.10.0. 

An I.T.A. Table Toy Aerial with amazing performance. The WoTiey HI-Q 
at 19/6 (2 /6 post). flood reception up to 20 miles. Cross -over unit In b.n 
with socket for B.B.C. aerial. Slightly tarnished at 12/8 (2)8 portage). 

PERSPE%. 15 x 12 x fin., tinted blue /grey, 8/8; 124 x 91 x tla,, Clear, a / -; 
16 x 14 x 3 /181os., Clear, 7/6. Postage 2l- on 1; 3/- on 2 or more; 6 past paid. 

A FANTASTIC OFFER OF EXTENSION 
SPEAKERS 

Made by Goodman. Wooden Cabinet 12 x 7 x loifn. Containing 8in. P.M. 
5 -ohm speaker; used but good condition. Vol. control fitted. Our pria. 
12/8 (3 /6 Post). 

COMPONENTS FOR "P.W." AMPLIFIER, 
GENERATOR, ETC. 

Tubular condensers 35Úv 0.01, 0.02, 0.05mFd, Od. ea; 0.25 and 0.6mFd' 
9d. ea; Resistors lw 10% Od. ea, 20% Sd. ea; Contact rectifier 360v, 
20mA, 8 /8; 16 -16mFd Elect. 500v, 318; D.P.S.T. toggle switch, 
High stab resistors 1/- ea; Valve holder, B7G and Bila with skirt and 
screen, 1/- ea; Co -ax socket 1 / -; 1M and 25k pots. with spindle 2/8 a; 
BK2, 5E4, and SK5 sockets 3%- ea; ditto plugs B/" a; add pester* 
Also many other items specified. 8.A.E. enquiries. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 216 EXTRA TELE- PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D. SERVICE 

INDICATES 
0A2 17/8 
OB2 17/8 
OZ4 6/- 
1A3 8/- 
lA5 6/- 
1A7 12/- 
1C1 6/- 
102 9/_ 

105 12%13 
106 10/0 
105 18/2 
1D6 30/6 
1F7 7/6 

8/. 
1F3 8/- 
1F7 10/- 
IFD9 5/.. 
1C18 17/6 
IRS 10/6 
114 3/. 

1 DB 
16/10 

/- 
1LN5 6/- 
1NS 10/6 
1P1 7/8 
lelo e/- 
1P31 7/8 
1R5 6/. 
194 9/. 
185 6/- 
IT2 95/11 
1T4 3/- 
1U4 12/6 
IUS 6/8 
2A7 10/6 

Ú130 7 6 
21)21 18/. 
2P 26/11 
2312 86/11 

3A5 10/6 

3D6 
12/6 

3Q4 7/6 
'3Q6 9/6 
384 6/- 
3V4 7/6 
41)1 7/8 
5B4GY17/8 
5114G 4/8 
5V40 10/- 
5Y3 6/8 
5Y4 12/0 
523 19/5 
524 9/- 
6/30L2 10/- 
6A7 10/6 
6A8 3/- 
64.B7 8/_ 
6AC7 4/- 
6A05 6/0 
0A07 7/0 
0AJ5 8/8 

OA'K6 1818 
OAKS 9/- 
BALS 4/- 
6AM6 6/. 
UAM6 8/8 
6AQ8 7/8 
BARB 20/. 
6AT6 6/. 
OAUB 10/. 
6A4'6 12/4 
6B7 10/6 
608 3/- 
68A6 8/- 
OREO 8/- 
61306G 22/8 
6BH6 8/- 
6BJ6 6/- 

VALVES 
6BQ5 7/8 
6BQ7A 16/- 
BBB?. 9/- 
611R8 18/2 
6857 26/- 
BBW6 10/8 
6BW7 5/- 
6B.116 5/- 

BC5 0¡6 
MS 6/6 
608 12/8 
609 13/8 
6C10 9/6 
6C12 18/7 
6CD6G 85/8 
6C116 7/6 
6CW4 24/_ 
61)1 2/- 
CDS 19/5 
8D8 6/6 

6E5 12/6 
OFl 26/11 
6F5 12/6 
81,60 7/. 
6Fe11T 8/- 
8F8 12/6 
6E11 17/9 
6F12 8/0 
6F13 10/- 
6E14 25/11 
6F15 14/11 
6F16 8/. 
6F17 12/6 
6F18 14/11 

6F23 10jß 
6E24 12/6 
8E32 10/8 
6F33 7/6 

6130 8/- 

OJbOT 6/- 
6J6 6/8 
6J7G 4/6 
6J7OT 10/8 
08 12/8 
6K6 8/- 
6K70 2/- 
6K7GT 0/- 
6K80 5/- 
6K8UT 10/8 
6E25 19/5 
13L1 92/8 
0L00 7/6 
61.651 10/6 
6L7(1T 7/8 
6L18 18/- 
01.19 22/8 
6LD3 8/- 
6D13 11/8 
6D20 I6/7 
6N70T 8/- 

6P25 12%6 
OP26 19/6 
6P28 28/11 
6Q7G 8/- 
6Q7GT 11/. 
61170 10/. 
6R7GT 11/- 
88A7 8/8 
66C7 7/8 
6807 8/- 
68X7 8/. 
613J7 8/. 
68K7 6/- 
60L7 6/. 
68N7 0/6 
68Q7 9/- 
68117 12/8 

WITH 
0897 8/. 
6U4GT 12/8 
eU6G 7/8 
6L'7G 8/6 
6V60 4/8 
6V6GT 8/6 
6X4 4/8 
6X6 5/- 

7B7 
20/9 

6 
7C5 8/- 
7C6 8/- 
7117 8/- 
787 9/6 
7Y4 7/8 
8D2 8/8 
803 8/6 
9BW614/11 
91)2 41- 
9117 19/7 
10C1 12/6 

10D1 
25/11 

IOD2 11/8 
10F1 25/11 
10F9 11/6 
10E18 12/8 
IOLD8 8/8 
1OD1110/7 
10P13 15/- 
10P14 18/9 
11E1 17/8 
11E3 15/- 
12A6 5/- 
12A8 16/e 
12A0614/11 

12AE6118/7 
12A137 8/- 
12A1I8, 12/6 
12ATU 7/8 

l'3AU62218 
13/8 

1'2AV612¡4 
12AX7 7/- 
12BA6 8/. 
1213E6 9/- 
12E117 20/9 
12E1 80/- 
12H6 3/. 
12J6GT 4/- 
12J7GT are 
12K5 17/6 
12K7GT 6/6 
12K8GT14/- 
12Q7GT 0/- 
128A7 8/8 
128C7 801 
12807 8/6 
128117 8/5 
126.17 0/8 
128117 0/- 
128Q7 11/8 
128147 8/8 

12y40 30%6 
1486 20/9 
14147 '29/0 
1487 .27/8 
18 23/10 
19 10/6 
19AQ5 10/6 
19136022/8 
1901 10/- 
20D1 14/11 
20F2 26/11 
20L126/11 
20P126/11 
20P3 22/8 
20P4 96/11 
20P6 22/8 
28A6 10/8 

NEW 
25L6GT11/8 
25U4GT18/2 
26Y5 10/6 
25Y50 19/5 
26Z4G 11/6 
2526 10/6 
25'Z66T19/5 
278U 19/5 

30C1 716 
9OC16 18/9 
30F5 6/. 
301L3 10/- 
301'L1'218/2 
30L1 7/8 
30L15 9/. 
30P4 16/. 
30P12 7/6 
301'16 7/6 
30P19 19/5 
:30PL1 9/6 

36A619 18 
35LOGT 9/6 
35W4 7/6 
38Z3 18/2 
SSZ4GT 8/. 
35Z6GT 9/- 
408UA 18/2 
418T1125/11 
42 22/8 
43 10/- 
ä0A5 21/10 
SOCS 10/- 
50C1)6G35/7 
SOL6OT10/- 

59KU 18 6 
72 4/6 
77 8/- 
78 6/8 

83 15/. 
83V 
85A1 4ß//8 
S5A2 18/- 
90A6 137/0 
90AV 87/8 
SOCO 87/8 
90CV 87/6 
90C1 16/. 
15082 18J- 
15002 17/6 
161 10/6 
185HT 38/4 
185BTA32/4 
301 10/6 
302 10/8 
303 10/8 
304 10/6 
305 10/8 
3013 10/6 
807 7/0 
4033 12/6 
4378 2/- 

7193 0/- 
7475 7/6 
AC042 25/11 
AC044 19/8 
AC2PEN 

22/8 
AC2PEN/ 

DD 12/6 
AC4PEN 

27/2 
AC6PEN 

22/8 
ACEPEN/ 

DD 25/11 
AC6PEN7/8 
AC/PEN(8) 

22/8 

TYPE CHEMICAL 
AC/PEN(7) 

10/. 
AC/80 28/8 
ACSGVM 

16/- 
AC/TH132/4 
AC/TP 32/4 
AC/VP116/- 

AP9 
P227j8 

ATP4 5/. 
AZ1 18/2 
AZ31 10/- 
AZ41 13/7 
B96 16/- 
11163 716 
Cl 12/8 
C1C 18/8 
CBL1 27/2 
CBL31 22/8 
CCH35 22/8 
OK460132810 

CL33 18/9 
eve 2/6 
CV63 10/6 
CV271 10/6 
CY1 18/2 
CY1C 18/2 
CY31 11/. 
Dl 8/. 
D5 10/6 
1342 10/6 
D63 5/- 
D77 4/- 
DAM 10/0 

DAF96 7/6 
DCC90 10/6 
DD4 12/0 
DD41 13/7 

DET2617%g 

DF66 15/6 
DF72 80/- 
DP91 8/. 
DF96 7/6 
DF97 9/. 
D1430 10/0 
»1103 6/- 
D1176 5/- 
DH77 6/- 
D1181 46/8 
DH10127/11 
DH107 13/7 
DK32 12/. 
DK40 21/10 
DK91 8/- 
DK92 10/13 
DK96 8/6 
1)L33 9/6 
DL35 12/6 
DL83 10/- 
DL66 17/8 

DL72 15- 
DL75 30/- 
DL92 6/- 
DL94 7/6 
DL9E 7/8 
D1.96 7/6 
DLS10 10/6 
131170 7/6 
DW4/5808/6 
DW9/5008/8 
280E 30/- 
EBSF 80/- 
17180F 34/6 
E1148 2/6 
EA50 2/- 
E.476 9/8 
EABC80 9/. 

CATHODE 
EAC91 4/B 
EAF42 9/- 
E.1334 2/6 
E11.11 8/6 
EB9I 41- 
EBC3 28/10 
E111.33 5/- 
EIiC91 8/. 

EBCSO 6/- 
1118.:91 12/4 
1,11E60 8/- 
EBFS3 13/7 
EBF89 9/6 
EBLI 80/8 
EBL'A 22/8 
EBL91 22/8 
EC31 13/7 
EC52 5/6 
EC53 12/6 
EC'54 8/- 

EC81 2716 
EC90 /- 
EC91 10/6 
EC92 13/- 
ECC31 15/- 
ECC32 5/6 
ECC33 8/6 
ECC'9488/11 
ECC35 8/6 
ECC4O 17/6 
ECC81 5/- 
ECC82 6/6 
ECM. 7/- 
ECC84 9/- 

ECCöö 18¡- 
ECC91 5/6 
ECF8010/6 
LCF82 10/6 

ECF80419/5 

ECH3 25/11 
EC1121 22/8 
EC1333 22/8 
ECI135 8/8 
ECH42 9/6 
ECH81 /6 
EC'88318/7 
ECL80 9/- 
ECL82 9/6 
ECL63 18/9 
ECL86 16/2 
2E8 22/8 
EF9 22/8 
EF22 14/- 
EF3U 4/- 
EF37A S/- 
E1'39 4/6 
E140 15/. 
EF41 8/- 
11042 10/- 
EF60 

Amer, 
5/. 

_ 

EF54 6/- 
E073 10/8 
EF80 5/- 
EF83 13/8 
EF85 B/- 
EF86 9/- 
EPOS 9/. 
EF9I 8/6 
E092 4/8 
EF95 8/- 
2E97 18/- 
EF98 13/- 
EF183 18/2 
EF184 12/8 
EF804 22/8 
EX2 25/11 

EK32 8/8 
EL2 19/6 
lL32 51- 
EL33 12/6 
EL34 15/. 
EL35 19/5 
E1.37 28/11 
EL3S 26/11 

EL42 10/- 
EL81 113/2 
ELBE 19/5 
EL84 7/- 
E1.85 18/7 
EL86 16/10 
ELM 5/. 
EL95 10/6 
EL360 27/- 
EL820 18/2 
EL82125/11 
EL822 19/8 

EM34 éïé 
E3935 12/- 
EM71 98/10 
EM80 9/- 
E5181 9/6 
EM84 10/6 
EMI 18/10 
ENS1 63/. 
ENDS 15/- 
EY51 8/6 
EY81 18/- 
EYSS 16/5 
EY84 14/- 
EY86 /8 

EZ35 6% 
EZ40 6/6 
EZ41 7/- 
EZ80 0/. 

EZ90 4j8 

FC13 25/11 
FC13C26/11 
FW4/6008/0 
FW4/5008/6 
GT1C 25/- 
GUN 41/8 
0Z30 9/- 
0Z32 10/- 
OZ:39 19/6 
0234 14/- 
11237 19/6 
1130 6/- 
H03 12/8 
HABC80 

18/8 
HL2 7/8 
111,13C 7/8 
HL23 14/11 
HI:23DD7/6 
11U1 12/8 
11L133DD 

HN30923/11 
HVR2A 6/- 

11 VR2 10/- 
IW3 10/- 
1W4/350 8/- 
1W4/500 

18/2 
KBC32 20/5 
11F35 8/13 
KL38 8/6 
KLL3228/11 
KT2 6/- 
KTe 15/- 
KT33C 8/- 
KT36 29/1 
KT41 22/8 
KT44 12/8 

FOR EXTRA 
KT61 12/6 
KT63 7/- 
KT68 15/- 
KT88 43/8 
KT101 32/4 
KTW81 6/6 
KTW62 7/6 
KTW03 6/6 

1JY3 
41 

6/. 
LP2 9/6 
ME41 16/10 
ME91 12/6 
MBA 7/. 
MI 1D4 MD4 12/6 
MIDA 7/6 
MRLD812/6 
MIA 5/6 
MD; 6/6 
5184B 22/8 
M8P4 20/. 

81X40 26/11 
N37 22/8 
N78 22/S 
N108 52/8 
N118 22/8 
N151 10/- 
8308 20/1 
N939 16/. 
N969 16/10 
P61 8/6 
PABC80 

18/7 
PC95 13/- 
PCC84 7/6 

PC1:88 18%8 
PCC89 9/- 
PCF80 7/6 
PCF82 10/6 

PCF8619%6 

l'CL89 9/0 
PCL84 7/6 
PCL85 10/- 
PCL86 16/2 
PEN4D13 

26/11 
PEN25 4/8 
PEN4ODD 

84/. 
PEN46 19/8 
PF/N46DD 

26/11 
PEN46 4/6 
I'EN30322/8 
PEN463DD 

82/4 
P11NA422/0 
l'ENB4 

23/11 
PENDD 
4020 24/. 

PLSO 16/- 
1.7,38 25/11 
PL81 10/0 
PL82 7/8 
P1,83 9/- 
PL-94. 12/4 
PL820 18/2 
PM84 10/10 
PT15 10/6 
PX4 10/8 
FY3I 16/6 
PY32 18/8 
1. Y33* 18/8 
PY80 7/8 
PY81 7/8 
PY82 7/- 
PY83 8/- 

LIFE AND 
PY80 18/. 
PY800 13/- 
PZ30 19/5 
QP21 7/- 
QP22B 12/0 
QP25 14/6 
Q8150/15 

10/6 

R12 810 
1116 26/11 
1117 17/8 
RIS 14/- 
R19 19/5 
R52 12/6 
RG1/240A 

64/. 
RK34 7/6 
8130 22/8 
8P4B 23/10 
8P190 12/6 

8P 2 12%8 
8P61 8/8 
BU26 27/2 
81361 8/8 
8U2150A 

7/- 
T41 9/. 
TDD2 12/8 
TDD4 12/13 
T11210 20/- 
TH41 96/11 
T11233 34/- 
TP22 18/. 
TP25 15/- 

TY88F0 
82/4 

UABCAO 9/- 
DAF42 9/6 
UB41 12/. 

UBC81 11/- 

UR088 9/6 
UBL2122/0 
U003414/8 
UCC86 7/8 
UCF8018/2 
UCH2129/8 
UCB42 9/0 
17CH81 9/6 
UCL82 9/8 
UCL8318/9 
1JF41 9/- 
U1'42 12/8 
UF80 10/6 
UF'85 9/- 
U1086 18/6 
UF'80 8/. 
UL41 10/6 
UL44 26/11 
1.1A6 14/6 
UL84 8/6 
UM4 17/9 

UM80 14%11 
URIC 18/2 
MI5 9/- 
UUB 19/5 
UM 16/2 
17118 26131 
UU9 8/6 
UU30 22/8 
UU12 6/. 
UY1N 18/2 
UY21 16/2 
UY41 8/8 
UY85 7/- 
U12/14 8/8 
1716 10/- 
1117 12/6 
U18/20 8/6 

RELIABILITY 
U19 48/6 
U21 15/- 
U22 8/- 
U24 29/1 
U26 17/6 
U264 e/. 
U91 11/6 
U33 25/11 

U37 26%11 
U41 19/6 
U43 8/6 
U45 13/6 
U47 17/6 
U50 6/6 
U52 4/6 
U54 19/6 
1176 6/. 
U78 4/0 
U107 16/2 
U191 16/2 

U251 14%E 
U281 19/6 
U282 28/. 
U291 11/8 
U301 22/8 
U329 14/- 
U399 10/2 
U403 18/2 
C404 8/8 
U801 29/1 
U4020 18/2 
VMP4G 15/- 
VM84B 15/. 
VP2 12/6 

VP4 16%6 
VP4A 17/0 
VP4B 62/8 
VP18C 7/. 

VP41 8%8 

VR753 
22/8 

8 
VR105 7/. 
V11.350 7/. 
VT01A 5/- 
lF501 6/- 
VU39 8/- 
VU131 20/- 
VU133 7/6 
W21 12/6 
W42 28/8 
W6151 26/11 
W63 10/8 
W76 5/8 
W77 4/0 
W81M 6/ 
W101 2911 
W107 18/2 
W729 19/5 
X14 12/- 
X18 9/. 
X41 26/11 

X63 
12/8 

X64 7/6 
X65 12/6 
X66 12/5 
X76M 14/- 
X78 22/8 
X79 22/8 
X109 10/10 
Y63 7/8 
Y65 10/6 
263 7/8 
Z66 9/8 
Z77 8/8 
7.929 18/2 
7.719 5/. 
Z729 9/- 
2789 80/- 

Transistors 
and diodes 
OD3 616 
GD4 506 
GDS 6/0 
GD6 5/6 
OD8 4/. 
GD9 4/- 

GD12 4%- 
01115 8/- 
01116 4/- 
0ET1061703 
OET11112 - 
0E7114 8/6 
GET873 9/8 
GET674 9/6 
GEX19 3/6 
GEX35 Ili- 
(1511.311 10/- 
GEX45I18/6 
6LX65116/- 

GEX64 11/6 
0EX6615/- 
AF302 27/8 
AF114 11/- 
AF115 10/6 
AF116 30/. 
A1,117 9/8 
AF127 12/- 
0.65 6/- 
OA10 8/- 
0A70 8/. 
0A78 8/- 
0A79 8/- 

0A85 8/- 
OA86 4/- 
0.191 3/- 
0A95 8/8 

OA211 
9/6 

OC19W 26/- 
0C22 23/- 
OM 26/. 
0C28 24/6 
OC29 27/6 
OCSB 18/- 
OC36 21/8 
0C41 9/- 
0C44 9/3 
0044PM 9/3 
0C45 9/- 
OC45PM 9/- 
OM 22/8 
OC66 25/- 
01770 6/8 
OC71 6/8 
0072 6/- 
OC73 18/- 
0075 8/- 
OC76 -/_ 
0078 8/- 
0081 

1M 8/. 
0C,82 10/. 
0083 6/- 
0084 8/6 
00140 29/. 
0C170 0/8 
00171 10/13 
OCP71 29/0 
PXClol 8/8 
PXC103A 

6/6 
XA104 18/. 
V10/16A 

12/. 
V30/10P 

28/6 
V6/R2 9/8 

METAL RECTIFIERS, DRMIB 18/ -. DRM2B and DRM3B 16/6. LW7 21 / -. LWIS 28/ -. RMO 7/11. 11511 6/3, RM2 7/0. RM3 7/9. R514 14/.. RM5 19/0. 14A86 17/0. 14A07 25/, 14A100 27/., 14.4124 28/., 14A168 88/, 1911130 38/ ... 14B261 11/0. FC101 17/6. 16ßC.1.1.16.1 8/6. FC31 21/.. 1615D.2.2.8.112/.. 16E8.2.1.8.1 8/8. 18RA.1.1.8.1 4/8. 18RA.1.2 .8.111 / -. FC116 6/6. FC124 15 / -. 
ELEOTROLYTICS. Can types: 32 x 321450v..8/9. 60 x 150 /350v. 7/.. 64 x 1.30/350v. 8/3. 80 x 290/275v. 9/8. 100 x 400/7.75v. 12/0. 100/275v. 8/.. 200/275v. 4/.. 100 x 200/276v. 9/6. Tubular types: 8/460v. 1/9. 16/450v. 2/9. 32/450v. 8/8.8 x 8/450e. 8 / -. 16 x 16/450v. 4/.. 32 x 32/350v. 4/-, 8 x 16 /450v. 8/9, P.M. SPEAKERS. 3 ohm types: 2 1in. 17/, 51n. 15/0. 6 /4n. 17/ -. 7 x 41n. 10/ -. loin. 27/ -. 12in. 29/8. 2lin., 80 ohms, 17/8. Post 3/- each. NULLARD midget eiSeen reetlfen. Type BY100. Output 250 volts. I amp. No larger than a shirt button. 8/- each. All goods brand new and actually in stock. We do not sell second -hand goods, manufacturers' rejects, or seconde, or Items from dismantled equipment. 

Terms of business: -Cash with order or C.O.D. only. Post 0d. per Item except where stated. Orders over £3 poet free. C.O.D. 2/6 extra. All orders cleared mama day. Any parcel Insured against damage In transit for Od. extra. We are open for personal shoppers 8.30 -6.90 p.m. Oats. 8-1 p.m. Complete list of valves, reals- ssm, condensers, transformer. etc. with term. of business, 6d. Please enquire for any item not listed with B.A.E. 
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STERN'S, MULLARD DESIGNS 
Designed by MULLARD -presented by STERN'S strictly to specification 

MULLARD "5 -10" MAIN AMPLIFIER 
For use with the MULLARD 2 -valve pre -amplifier with 

to lo watts is ob- which 
tained 

un 
Wdistorted pply 

power 
PECIFIED COMPONENTS AND NEW 

MULLARD VALVES, including PARMEKO MAINS 
TRANSFORMER and choice of the latest Ultra- Linear 
PARMEKO or the PARTRIDGE Output Transformer . 

COMPLETE KIT OF PARTS £.10.0.0 (PA RMEKO Output Trans.). 
Alternatively we supply £11100 TRANSFORMER, C 21.6.0 EXTRA. 

OUTPUT 
ASSEMBLED and TESTED. 

MULLARD'S PREAMPLIFIER 
TONE CONTROL UNIT 
Employing two EF86 valves, and designed to operate with 
the MULLARD MAIN AMPLIFIERS, but also per- 
fectly suitable for other makes. 

£8,0.0 
KIT OF PARTS £6.6.0 ASSEMBLED AND TESTED 

Equalisation for the latest R.I.A.A. characteristics. 
Input for Crystal Pick -ups, and variable reluctance magnetic types. 
nputl Direct Head. 

b I 
Pre-Amplifier. ytve 

Channel. w d range BASS and TREBLAmplifier Controls. 

THE MULLARD "510/RC" AMPLIFIER 

up to 
popular complete "5 -10" incorporating Control Unit providing 

VALVES 
watts. 

supplied 
Specified Components 

PARMEKO MN MULLARD 

TRANSFORMERS and choice of the latest PARMI 
or PARTRIDGE ULTRA -Linear Output Transformers. 

OF PARTS £11.10.0 a and 
ASSEMBLED £13.10.0 TESTED 

Dep. 
AOVE Incorporating PARTRIDGE OUTPUT 

months at 19/10. 
£1.6.O extra. 

PRICE REDUCTIONS 
(a) The KIT OF PARTS to build both 
the "5-10" Main Amplifier and the 
2 -valve PRE -AMP CONTROL UNIT 
H.P. Dep. 23.7.0 and 12 £155.15.0 months at £1.2 9 
(b) The "5 -10" and the 2 -stage PRE - 
AMP both ASSEMBLED and TESTED 
H.P. Dep. 23.16.0 and 12 £18.18.0 months of 21.7.8 
With Partridge 0/put Transformer 
21.8.0 extra. . 

RECORD PLAYERS 
ITHE GARRARD "AUTO -SLIM" 

4 -speed Autochanger with £8.10.0 Crystal Pick -up 
IGARRARD "AUTO -SLIM DE- 

LUXE' 4 -speed Autochanger incor- 
poraateesstranscription Pick £1x1.14.6 
COLLARO "JUNIOR" 4 SPEED 
SINGLE. RECORD PLAY- £3.15.0 ER with separate Crystal 
Pick -up. Above Pick -up separately for 
21.8.6. 

IThe COLLARO C60 4 -speed Auto- 
changer unit with Studio £7.1 9.6 "O" Pick -up 
B.S.R. MODEL UA14 A 4-speed 
mixer Autochanger with £7.19.6 Crystal Pick -up 
GARRARD MODEL TA/Mk.II 4- 
speed Player fitted high £8.10.0 output Crystal Pick -up 
PHILIPS MODEL AG1616 ... A 4- 

speed Player which can be operated both 
manually and automatically. Suitable 
foriMono or Stereo opera- £13.13.0 tlon 
Carr. and Ins. on each 5/- extra. 

THE MULLARD "33/RC" 
IDEAL AMPLIFIER FOR A SMALL HIGH QUALITY IN- This attractive 
STALLATION PROVIDING EXCELLENT REPRODUCTION PORTABLE AM- 

OF UP TO S WATTS - - PLIFIER CASE 

KIT £7.10.0 I a t GRAM AMPLIFIER 
OF PARTS P M SPEAKER 
OR ASSEMBLED £19r I ONLYE8.7,6 (Plus 7 Carr 

TESTED . 
/8 

(plus 6/6 carr. and ins.) Deposit A 2 stage Amplifier incorporating 3. 

22.0.0 and 8 months 21.0.0. 
Complete to MULLARD'S SPECI- modern B.V.A. valves and has separate 

BASS and TREBLE CONTROLS. 
FICATION including Mullard The Case will also accommodate almost 

valves and PARMEKO OUTPUT TRANSFORMER. any make of Autochanger and is 
Iattractively finished in Mushroom Grey Rexina. 

WE SUPPLY SEPARATELY - £4.2.8 
"The TUDOR" () 2-stage CARRYING LIFIER £3 7.6 

AM/FM ( 
a The PORTABLE O 

(c) 6110. P.M. SPEAKER 18/9. Carr. and Ins. 4/- extra. 

TUNING UNIT 1 

HIGH FIDELITY 
TUNER OF OUT- Self powered with Cathode 
STANDING DESIGN. I follower output. Incorporates 

Deposit 24.0.0 and 12 months at Two inputs for MICROPHONES 1 

21.9.4. One for CRYSTAL PICK -UP and 

Provides full coverage of the VHF /FM band (87 -108 Mc /s) and also I a fourth for RADIO or TAPE a. 

PRICE ONLY £19.19.0 

the LONG and MEDIUM wavebands. Incorporates Multiplex Kit of Parts £6.6.0 
outlet socket for stereophonic purposes and separate controls 

Kit of Par and Tested 210.0.0 for tuning the FM and AM bands. Operates perfectly with the 
STERN -MULLARD AMPLIFIERS and contains matching FRONT TERMS: Deposit £2 and 2 months at 15/ -. 
PANEL in Black /Gold or White /Black. Also operates equally Alternatively MODEL I.L. provides for one microphone Input 

with any Amplifier requiring input of 100 to 350 m/ Volts. matched for moving coil or Ribbon Mike. 21.17.0 extra. 
......................... 

A SELF POWERED MULLARD FOUR CHANNEL MIXER UNIT 

THE "TUDOR" STEREO AMPLIFIER 
For Only 

£18.18.0 
Deposit 23.18.0. 121 
months 21.7.8. 
A self contained Amp- 
lifier designed to Pro- 
vide high quality 

stereophonic and monophonic reproduction. Each channel pro- 
vides a rated output of 6 watts and for monophonic operation 
approx. 12 watts. Separate BASS and TREBLE CONTROLS. 
DESCRIPTIVE LEAFLET IS AVAILABLE. 

STERN'S INTER -COMM 
BABY ALARM 

Employing the new MULLARD ECL86 
valve to provide two (or three) way con- 
versation up to extreme distances. A.C. 
200 to 250 Volts. 

PRICES ... MASTER UNIT 
and ONE EXTENSION 

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.8.0 
Consists of a MASTER UNIT, size only 85 x 51 x ein. and ONE EX- 
TENSION (a second 

ELCOME ENQUIRIES and our 
any staff 

will with pleasure assist with choice of suitable 
equipment. 

STERN RADIO 109, FLEETST., PREMIER RADIO 23, TOTTENHAM COURT RD., LONDON W.1. 
Is 

TELEPHONE FLEET ST., 5612.3 LONDON. E.n.4. 
TELEPHONE MUSEUM 1451 

MAIL ORDERS and all POSTAL ENQUIRIES to 7 -9 TUDOR PLACE. TOTTENHAM COURT RD., LONDON. W.I. MUSEUM 612819 
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THE "STP -1" STEREO TAPE PRE -AMPLIFIER 

BRENELL Mk. Y 'CAPE DECK 
incorporating I -TRACK MINIFLUX 
TAPE HEADS. 

PUSH PULL OSCILLATOR =- 
CIRCUIT 

If 4 -SPEED EQUALISATION at 
%ERROXCUBE OSCILLATOR 
TRANSFORMER 
SENSITIVE METER FOR 
SIGNAL LEVEL 
SEPARATE GAIN CONTROLS 
IN EACH CHANNEL 
MULLARD VALVES 

(a) The BRENELL Mk. V I -TRACK DECK with the 
KIT to build the STP -1 

Deposit 212.4.0. 12 months of 24.9.8 
(b) The COLLARO "STUDIO" I -TRACK DECK with 

the KIT to build the STP -1 
Deposit 27.18.0. 12 months of 22.17.3 

DESIGNED TO OPERATE WITH 
COLLARO "STUDIO" 'CAPE DECK 

incorporating the latest f -TRACK 
TAPE HEADS. 
OVERALL SIZE CASE 131 x Sin. 
FRONT PANEL (choice of Black or 
White) 14 x 311n. 
PRICES . . . INCLUDES SEPARATE 
POWER UNITS 
Kit of £22.0.0 Deposit 29.8.0 12 
Parts months of 21.12.3 

COMBINED PRICE SCHEDULE 
£61.0.0 (a) 

Assembled STP -1 and matched to the Deck 
with the £67.0.0 

Deposit £13.8.0. 12 months of 
£39.0.0 (b) The COLLARD "STUDIO" -TRACK DECK with 

ñsdTesteeá£28.O.umö °ti;5 ós'£Éi.i? 

STEREOPHONIC RECORD PLAYER UNITB 
ARE AVAILABLE FROM STOCK 

MULLARD'S "10 PLUS 10" 
STEREO AMPLIFIER 
A high fidelity design 
provides up to 10 watts 
(per channel) Superb re- 
production. Frequency 
response flat to within 3 db 
from c /s. to 60 Kc /s at 50 Mw 
Total Harmonic Distortion 
at 10 watts 0.1%. 

(a) ASSEMBLED AMPLIFIER 
TROL UNIT (as Illustrated) 

Deposit 24.4.0, 12 months at 21.10.10. 
(b) A oomplete KIT of PARTS £18.1 0.0 Deposit £3.14.012 months at £1.7.2 

We supply the assembled AIN AMPLIFIER only for operation 
with the DUAL CHANNEL PRE -AMPLIFIER this provides for a 
more versatile installation and is essential if a low output Mag- 
netic Pick -Up is to be used. 
(a) 

THENASASSEMBLED AMP FRIER 
and DUAL £30.0.0 

Deposit 28.0.0, 12 months at 22.4.0 
(b) A KIT of PARTS for both Units £26.0.0 Deposit 25.4.0. 12 months at £1.18.2 
Illustrated and Descriptive Brochure available. Please 

enclose S.A.I -. 

including CON- £21.0.0 

ARMSTRONG RADIOGRAM CHASSIS 
FULL RANGE IN S'I'OC'lí. please enclose S.A.E. for lean. l<. 

STEREO 12 Mk.2 £43.10.0 
(ILLUSTRATED) 

Deposit 28.14.0. 12 months - '-'"--4141111.410..,.., t 
at 23.3.10. 
Combines AM and FM ..V -°°., 1 

Bands, a Stereo Control 
D5lt find two High Fidelity 

1 

Amplifiers 
provid es 

atts output. Other 
a total 

compact 
of 

ea- 
unit, 
tures include: inputs for 
tape recording, play back, pick -ups and stereo radio; separate 
.bass and treble and balance controls. 

STEREO 55 £32.15.0 Deposit28.15.0 
12 months at 22.7.8 

A junior version of the .",terra 12 Mk. 2. Ten watts output, five watts from each amplifier. Covers the VHF and Medium wave- 
bands. 
JUBILEE Mk.2 £30.12.0 Dé ost28 át 22.4.9 
A.Hf -Fi mono chassis giving eight watts push -pull output and 
covering VHF, medium and long bands. Tape Record and RC play Inputs. 
AF208 £22.18.0 Deposit 24.18.0 

12 months at 21.13.0 
An .4M /FM chassis providing 5 watts output and covering the 
VHF and medium wavebands. Tape Record and RC May inputs. 
TVB VHF TUNER £21.18.0 Deposit 24.14.0 

12 months at 21.11.7 
A sell -powered high -fidelity tuner of outstanding design, incorpora- 
ting features which are normally found only ln the most expensive tuners. The full VHF band (87 -108 M /cs) is covered and an output control enables the output to be varied between 0 and 500 mV. 

-'HI -Fl" LOUDSPEAKERS WE HAVE IN STOCK A COMPLETE 
RANGE BY (.00DMANS -WTI All FEDALE -W.B. ILLUSTRATED AND PRICE LEAFLETS ON REQUEST. 

the STP -1 Assembled and matched to the Deck. 
Deposit £3.0.0. 12 months of 23.8.0. 

£45.0.0 

THE NULLARD "10 + 10" AMPLIFIER (described below) 
with the "STP -I" PRE -AMPLIFIER and one of the TAPE 
DECKS provide a complete STEREOPHONIC INSTALLATION 

Details are readily available. 

DUAL CHANNEL PRE -AMPLIFIER 
Two Dullard 2 -valve Pre- ampll- 
fiers combined into a Single unit 

.enabling it to be used for both 
STEREOPHONIC or MONO- 
PHONIC operation. It is designed 
primarily to operate with our 
range of DULLARD MAIN 
AMPLIFIERS but will also oper- 
ate equally well with any make of Ampli- 
fiers requiring an Input of up to 250m /volts 
OF PARTS £12.10.0 AND TES ED £15.0.0 
H.P. 22.10.0 & 12 mths. at 18/4. H.P. 23.0.0 & 12 mths. at 21.2.0 

STEREO "TWIN THREE" AMPLIFIER 
b",l'AI tcl.l'l) and TESTED 

£7.15.0 (extra). Caer. & Ins., 7/6 

Based on a recent design by 
MOLLARD LTD. Ideally suited 
for use in PORTABLE RECORD 
PLAYERS for which purpose we 
offer a specially designed Portable 
Case. Incorporates DULLARD 
ECL88 valves, separate BASS and TREBLE CONTROLS, and 
produces excellent reproduction of up to 3 watts per channel. 
Frequency response is 40 c/s to 30 Kc /s. Size 111 x 3 x 5in. 
To construct s STEREO PORTABLE RECORD PLAYER 
Assembled 
LOUDSPEAKERS andthel PORTABLE CASES for £14.0.0 
(Carr. & Ins., 10/- extra). Deposit 22.18.0. 12 months of £1.0.6. 
SUITABLE RECORD PLAYERS FROM £8.14.0 
An alternative "TWIN THREE" can be supplied for DUAL 
CHANNEL MONOPHONIC operation producing output of 6 watts. 
PRICE AS ABOVE. 

THE "MONO GRAM" AMPLIFIER 
A small Amplifier of genuine 
high quality performance. It 
incorporates the new Dullard 
ECL86 Valve, separate BASS 
and TREBLE CONTROLS and 
when driven by the standard 
Crystal Pick -up a power output 
of 3 watts is achieved without 
distortion. PRICE ... READY 
FOR USE 
£4.19.6 Carr. & Ins. 5/- 

ra. et 
The MONO -GRAM is ideal for portable applications, an attractive 
case finished in two tone Rexine is available to accommodate the 
amplifier- speaker and a variety of record changers. Price 24.0.0. The 0' x 5' matching speaker 21.0.0. 
Constructors Can Build a Really First -Class Record Player. Complete In all respects, for approx. 214. This will compare with 
known Record Players currently offered at much higher prices. 

STERN RADIO 
PREMIER RADIO 
MAIL ORDERS and all POSTAL ENQUIRIES to 
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BUILD A HIGH QUALITY 
TAPE RECORDER LIKE THIS FOR 

A very high quality Amplifier 
incorporating 3 -speed treble 
equalisation, by the latest 
FEROXCUBE POT CORE 
INDUCTOR. FOR COLLARO- 
TRUVOX -BREN ELL 
WEARITE Tape Decks, 
has GILSEN Output Trans- 
former. Includes separate 
Power Supply Unit. 
KIT OF £13.13.0 PARTS 

Deposit 22.15.0 
12 months at £1.0.0. 

673 

235.0.0 
CARR. and INS. 10)- extra 

FOR THIS WE SUPPLY Deposit 27.0.0 and 12 months of 22.11.4 
-/r Complete Kit ei Parts to Build * The Latest Collaro "Studio" * Portable Carrying Case (es 

the HF /TR3 Tape Amplifier. Tape Deck. illustrated). 

* Looudspleakern 
10 x Sin. p.m. 

1 2 0 ftt.. Spool E.M.ITape. 
and 

ALTERNATIVELY WE SUPPLY THE COMPLETELY ASSEMBLED £39. 10.0 
and GUARANTEED TAPE RECORDER FOR .. .. 

H.P. Terms: Deposit £7.18.0 and 12 months 01 £2.17.11. 

HF /TR3MKII TAPE AMPLIFIER 
(Nullard lape "A" design) 

ASSEMBLED 
and TESTED 

Deposit 23.8.0, £1 7.0.0 12 months at 21.4.11. 

ADD "HI -FI" TAPE RECORDING TO YOUR 
EXISTING AUDIO INSTALLATION WITH 
NULLARD TYPE "C" 
'PAPE PRE- AMPLIFIER- 
ERASE UNIT 
The "Hi -Fi" link to add full tape 
recording facilities to High 
Fidelity home installations. In- 
corporates FEROXCUBE POT 
CORE PUSH -PULL OSCILLATOR and 3 -speed treble equalisation 
by FEROXCUBE POT CORE INDUCTOR FOR WEARITE- 
COLLARO-TRUVOX OR BRENELL TAPE DECKS. Includes sep- 
arate power Supply Unit. 
KIT OF PARTS OR ASSEMBLED 

£14 .0.0 Deposit 22.16.0. £17.0.0 Deposit 23.8.0, 
12 mths. at 21.0.6 12 months at 21.4.11 

)I' xi lading power unit £11.15.0 and £14.10.0 rpectively.) 

SPECIAL "COMBINED ORDER" PRICES 
For Constructors with their own cabinet -WE OFFER - 
(a) KIT to build the HF /TR3 Amplifier together with 

the COLLARD "STUDIO" DECK £26.0.0 Deposit 25.4.0. 12 monthly payments of 21.18.2 
(b) 

SEMBL 
but 

dTESTED 
HF /TR3 supplied AS- 

Deposit 25.18.0. 12 monthly payments of 22.3.4 £29.10.0 
co COMPLETE KIT to build the HF /TR3 AMPLI- 

FIER with the BRENELL Mk. V TAPE DECK £42.0.0 Deposit 28.8.0. 12 monthly payments of 23.1.7 
(d) enabove ETÉDwith 

HF /TR3 supplied ASSEMBLED 
ß45.10.D Deposit £9.2.0. 12 monthly payments of 23.6.9 aw 

(e) THE ASSEMBLED AND TESTED HF /TR3 AMP- 
LIFIER £60.1 O.O with the WEARITE MODEL 4A DECK. 
incorporates Wearite Head Lift Transformer etc. 
Deposit 212.12.0. 12 monthly payments of 24.8.9 

(Carriage and Insurance on earh above is 10/- extra). 

The MODEL HFG /2R 
PORTABLE TAPE RECORDER 

(Original Price £33.0.01 
FOR ONLY 22 gns. 

Deposit £4.14.0. 12 months 21.13.9 
Crystal Microphone £1.0.0 extra. 
(Carr. and Ins. 10/- extra). Incor- 
porates THE GARRARD "MAGA- 
ZINE" TAPE DECK and a HIGH 
QUALITY AMPLIFIER based on 
the very successful MULLARD 
TYPE "A" DESIGN and speci- 
fically developed to operate the 
GARRARD DECK. Price IN- 

CLUDES THE GARRARD TAPE MAGA- 
ZINE and 41n, SPOOL OF DOUBLE PLAY 

TAPE. Comprises a Twin Track Recorder operating at 311n /sec. 
speed and providing up to 1 hour 10 mine. playing time. Truly 
"Portable ", wehs only 221bs. 

The TRUVOX "TOUCH" 
With the New "SERIES 

60" Recorders 
Two Models are available 
1161. A Twin Track Recor- 
der with speeds of 1; and 
31 i.p.s. 
1164. A Four Track Recor- 
der with speeds of 31 and 
7i i.p.s. ff PRICE FOR 
EACH MODEL 0.19.0 
Deposit 28.4.0, 12 months 

of £3.0.1. 
They offer full MIXING, 
MONITORING and SUPER- 
IMPOSING facilities. 
There is an AUTOMATIC STOP, a REV. COUNTER and a storage 
compartment for 7 inch spools tape. 

DESCRIPTIVE LEAFLETS READILY AVAILABLE 

a) The COLLARO "Studio" Deck with the Model 
C" Preamplifier and POWER SUPPLY UNIT £29.10.0 ASSEMBLED AND TESTED 

Deposit £5.18.0. 12 monthly payments of £2.3 3 
(b) 

UNIT supplied as COMPLETE KIT BOF PARTS £26.10.0 
Deposit 25.6.0. 12 monthly payments of 21.18.10 

(c) The BRENELL with 
BI AMPLFI and POWER UNIT. AS- 

SEMBLED and TESTED X6'0.0 
Deposit 29.4.0 and 12 months at 23.7 6 

(d) 
and POWER UNIT supplied as a COMPLETE KIT rß,3 

'O'V OF PARTS WJ 
Deposit 28.12.0. 12 monthly payments of 23.3 1 

(e) The WEARITE MODEL "4" DECK with AS- 
SEMBLED and TESTED Model "C" PRE- 
AMPLIFIER 
WARITE HEAD LIFT 

ER 
II TETRANSFORMER,,aEtcc. £60.10.0 

Deposit 212.2.0 and 12 months at 24.8.9 
(carriage and Insurance on above is 10 /- extra.) 

THE 'ADD-A-DECK' 
Incorporating 

GARRARD TAPE DECK and 
MODEL HF /G2P 

PRE -AMPLIFIER 
Supplied on ONE CHASSIS (as 111 - 
ustrated) READY - Gns. FOR USE 
(Carr. & Ins. 10 /- extra.) 
Price includes Garrard Magazine 
and a 4 in. Spool Double Play tape 
H.P. Deposit 23.16.0, and 12 months of 21.7.8. 
Provides complete tape recording facilities and 
designed to operate through the pick -up sockets of 
the standard type of RADIO RECEIVER, or an AMPLIFIER. 
from which really first class reproduction is obtained. It con- 
sists of a Twin Track Deck connected to the Pre- ampllfler and oper- 
ates at 31in /sec. speed providing up to 1 hr. 10 mins. playing time. 

The JEMCO MODEL MT -955 MULTIMETER 

109, FLEET ST., LONDON, E.C.4. 
TELEPHONE FLEET ST.; 5812 -3 

23, TOTTENHAM COURT RD., LONDON W.1. 
TELEPHONE MUSEUM 3451 

7 -9 TUDOR PLACE, TOTTENHAM COURT RD.,_ 
LONDON, W.I. TELEPHONE MUSEUM 612819 

50,000 ohms per volt -D.C. 
5,000 ohms , A.C. 

A truly efficient Meter for the amateur or profes- 
sional man, having features found normally in 
more exp ensiveMeters. Ranges: 

D.C. volts 2.5- 10- 50- 250 -1.K 
A.C. , 2.5- 10-50- 250 -1.K 

D.C. Current 100mA- 10mA- 100mA-500mA. 10 amp. 
Resistance 4 Ranges up to 20 meg. 
Add D.B. 0-46 Size 7 x 5; x lin. 
Lead 
PRICE. cluding Full Test £1 2.1e.ó D.4& D. 

STEREO -MONO CRYSTAL CARTRIDGES 
AT GREATLY REDUCED PRICES 

RONETTE Model "OV" Output 110m/Volts 2978 
RONETTE Model "105" Output 250m/ Volts 357 - 
RONETTE Model "105" with DIAMOND STYLUS 39/6 
RONETTE Model "106" Output 500m /Volts 321 - 
COLLARO "CERAMIC" Output 50m /Volts 2518 

All above are "TITRNoVYS" type Cartridge& 
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IDEAL CHRISTMAS GIFTS! 
T A R 

D RAADIO 

`JUNIOR MI 11' THE 
A9 

NÌOR5' 
NOM sUPPLii i) COMP1,i:ri )5 1771 PRINTED (ARCM 
BOA RD AND FREE GIFT' OF MINIATURE EAR PIECE 
An easy 'first step" set for the young constructor.This miniature marvel with the BIG performance has an internal Ferrite rod aerial -5 transistors and 1 diode- separate medium and long waveband control -200 milliwatt push -pull output -2:in. moving 

£2.19.6 

coli Beaker- unbreakable plastic case with carrying handle. Complete with full Instruc- 
Lions. Circuit diagram 1/6, free if all parts P. & P. 21- bought. All parts sold separately. 

TRANSISTOR AMPLIFIER 
COMPLETE WITH 496 Sin. MOVING 
COIL SPEAKER P.& P.2 /- 
1 watt lull transistorised amplifier. Incorporates 2 power Transistors and 
3 G.E.T. 114 Transistors in push -pull- complete with separate 
tone and volume controls on 21 a 41ín. pr nted circuit board. Oper- 
ates from Ever Ready P.P.11 Battery. Suitable for use with the Staar Galaxy Player. 

THE `STAAR GALAXY' 
9v. Battery Operated £2.14.6 Single Player 
Complete with P.U. P. & P. 2/6 ).: 

The ideal deck for your transistorised portable Record Player, complete with Cartridge and Stylus. Size 7; x 0ín., depth below motor 2í1n. Attractive two -tone grey finish. Ideally suited for use with the above Translator Amplifier. Specially offered together with the above Amplifier for 
£4.19.8. P..& P. 3/ -. 

SPECIAL PURCHASE!!! HUGE SELECTION OF VARIOUS TYPES OF CHASSIS- SUITABLE FOR RADIOS-RADIOGRAMS-AM FM TUNERS ETC. ALL BRAND NEW -PRICES FROM E6. 
PERSONAL SHOPPERS ONLY. 

Wirecomp's Finest Ever Value Offer- 

THE `REALISTIC 7' 
FULLY 
TRANSISTOR- 
ISED PORTABLE 
RECEIVER 
This super set -made to 
the highest professional 
standards -is now avail- 
able to the home con - 

the 

Comprises 7 
111 Ullard Trans. 0C44, 
0C45's, OC71, OC81D, and $:=33 
2 OC61's, plus 0A70 Cry,-_. 

. tal Diode. Delivers 350 milliwatt output to 4[n. 
high flux speaker -IF 
frequency 470 Reis. - 
fully tunable over medium and long wave -bands. All components mounted on single printed circuit board, size 54 x 5lin. Attrac- tive two -tone plastic cabinet with carrying handle -size 7 x 10 x 34ín. with easy to read dial and socket for car aerial: choice of Red /Grey, Blue /Grey or all Grey. Complete with full Instruc- tions. All parts sold separately. 
WIRECOMP'S£6 

19 6 lneluding Free P.P,9 
PRICE at, - Value 3/9 
P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought.) 

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 Ilospital 
Buses 18B and 36 pass the door. 

RECONDITIONED T.V. SETS 
ALL MAKES * ALL FULLY SERVICED * ALL 
GUARANTEED * NOT EARLY CONVERTED 

MODELS. 

14" from 16.0.0 to 19.0.0 
3 -month Guarantee on Tube and Valves. 

17" from 111.10.0 to 120.0.0 
I2 -month Guarantee on Tube, 3 -month on Valves. 

WE ALSO STOCK SLIM -LINES 

from 123.0.0 to 133.0.0 
These sets are as new. 

PERSONAL COLLECTION ONLY TO ENSURE 
SATISFACTION. 

REBUILT TV TUBES 
All our TV Tubes are reprocessed to a high standard and are 
covered by a 12 MONTHS' GUARANTEE. Each cube is 
fitted with a new, top -grade electron gun, which is identical 
with the original, ensuring exact plug -in replacement. 
21 ", L6. 17 ", L5.I0.0. 12 ", 14" and 15 ", L4.I0.0 * Personal collection advised, carriage by arrangement only. 
LI Refunded from the above price if you return your old tube. 

PARK LANE RADIO LTD. 
548 ROMFORD ROAD, MANOR PARK, E.I2 

Phone: ILF 6044 

GlAR: This Month's Bargains 

* SHADED POLE MOTORS * 
230e. or 110v. operation. Ideal for fans, blowers or models. 
One only, 12/6, plus 2/- p. & p. Or pair, LI, plus 2/6 p. & p. 

AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25, 
6d. per yard. K358 Telecon (round) 1/6 per yard. Post on above 
feeder and cable I/6 any length. 
COPPER WIRE, 14 G., H/D 140fc. I7í- ;701t. 816. P. & P. 2/ -. Other lengths pro rata. 
RIBBED GLASS. Sin. aerial insulators, I/9 each. Shell ins tin. 
9d. each. P. & P. 1!6. Up to 12. 
CERAMIC FEEDER SPREADERS. 6in. type F.S. 10d. each. 
P. & P. 2; -. 
CERAMIC "T" PIECES, Type A.T. for centre of dipoles, 
I16 each. P. & P. 1! -. 
2 METRE BEAM 5 ELEMENT W.S. YAGI. Complete in 
box with 1 - 2 11n. mast head bracket. PRICE 491 -. P. & P. 3/6. 
SUPER AERAXIAL CABLE. 75 ohms, 300 watts, very low 
loss, I/8 per yard. P. & P. 2; -. 50 ohm, 300 watt coax, very low 
loss, I/9 yd. P. & P. 2! -. 
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc /s in 3 
switched bands, 3.5, 7, 14, 21 and 28 Mc /s. Ham Bands, marked 
on scale. Complete with indicator bulb. A MUST for any 
Hans shack. 22/6 post free. 
VARIABLE CONDENSERS. All brass with ceramic end 
places and ballrace bearings, 50 pF, 5 /9. 100 pF, 616. 160 pF, 
7/6. 240 pF, 8 /6, and 300 pF, 9/6. All fitted with rear extension 
for ganging, P. & P. 1! -. Also Flexible Codplers. I/- each. 
B.I. 8 MFD. 1,200 v. D.C. Wkg. Capacitors, 12/6 each. P. & P. 
2/-. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept. "P ", 110 Dale End, Birmingham 4. (CEN 1635) 
No C.O.D. under LI please). (By return service) 
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Luxembourg Is guaranteed 
also A.F.N., plus dozens of 
other Continental 
programmes. The Complete 
novice will build this set in 
3 hours and it will work 
and its volume will astound 
you. This kit was specially 
flown to Europe by Boeing 
707 Jet for testing and it 
never failed to pick up 
programmes anywhere. 

PRACTICAL WIRELESS 675 

ROPE IN LUXEMBOURG ! 

LIKE THE LIGHT PROGRAMME 
WITH THE FANTASTIC TWIN WAVE BAND 

PARISIENNE!! 
A SUPERB POCKET TRANSISTOR 

This amazing little set for home or car 
HAS TO BE HEARD TOBE BELIEVED 
We will supply ALL components at a 

total cost of only 
YOU CAN'T GO WRONG ! £319.6 !!! 

Second -to -none after sales service and all your components factory new 
Transistors: 0076 4'6, 007 Si-, 
Japanese Audio 256, SB305 75 -, 0C170 

0077 1056, 2N398 105 -, SB240 756, 
0C42 356, XA701 65 -, GET 103 65 -, 
OA10 65 -, 0A2 203 756, OAS diode 55 -, 
0A2 202 756, Latest miniature diode 
0A90 25 -, XCI41 power output as 
OC16, only 105 -, XA116 6' -, general 
purpose diodes I5-. P.P. 4d. on each 
transistor. All these are new. Special 
quotes for quantity. 
0C28 1956, 0C35 1956, OCP71 1956, 
0C200 1256, P.P. 6d. 0072 55-, P.P. 3d. 
0C44 556, 0A47 V.H.F. or h/speed 
switching diode 256. 0A86 45-, 2N456 
1956, 0C28 and 0C29 1956, CG I 2 diodes 
2'-, 58345 656, SB346 75-. 

Co -ax Cable orders above 10 yds., only 
6d. per yard over 20 yds. P.P. free. 
Diodes, set of 12 including 0A90 CG84E, 
0A47, CG12E, only 181 -. P.P. free. 

Transistor Solder Irons, 916, 17'6, 2256, 
2956. P.P. on each 1/6. Money back if not 
satisfied. 

ALL COMPONENTS SUPPLIED 

SEPARATELY IF REQUIRED. 

THIS IS THE FINEST BARGAIN EVER 

OFFERED ON MAIL ORDER 

A Seven Transistor. Long, Med. wave 
superhet, by well known manufacturer. 
Size only 4 x 3 x I in. Absolutely complete 
and tested, less makers case but with 
leather cloth cover. The most compact 
set you hava seen made like a watch. 
Money back guarantee. Price E5.12.6. P.P. 
2/6. Personal earphones, 7'- extra. 

Note:-These star items, starred be- 
cause they are above any other kit avail- 
able. 

* Elegant dial graduated long and M 
waves. * Built -in wave change switch not pre- 
set. 
Printed circuit for easy assembly. 
5" ferrite rod aerial. 
Earphone if required, 51- extra. 
Choice of colour red blue or cream. 
Chrome carrying handle. 
British 3" moving coil speaker. 
Brand new components. 
Best Mallard and Newmarket transis- 
tors. 

A fully illustrated 30 page booklet, 
complete with step-by -step assembly in- 
structions and all other data, comes to 
you for only 219 extra; PP4 press -stud 
type battery 213; post and packing on the 
lot 2/6. 

80 GET WITH IT!! 
and build yourself this superb little set N OW 

PUT THE WORLD IN 
YOUR POCKET ! 

, plainly marked and fully guaranteed. 
F.T.R. 11. Tape Recorder Kit. Sub - 
assembled, finished in one hour. Size: 
6 x 81 x 2 }in. Fully portable. 20 min. 
play. Send for illustrated leaflet. S.A.E. 
Kit cost E6.19.6. P.P. 3/6. 

Dynamic Mike Inserts, r x }" x } ", 
P.P. 6d. 6d. 

Ferrite Rods, 4" x 2' -. 5" x 256, 
6" x }" x 256, 6" Slab 256. P.P. on all rods 
6d. 

TRADE ENQUIRIES WELCOMED 
USUAL DISCOUNT ON ANY LINES 

..é-'.r".........33 

WOLVERHAMPTON RADIO & TV SUPPLIES, 42 Darlington St., Wolverhampton 
Terms:-C.W.O. to avoid delay. All orders mailed by return, subject to stocks surviving the onslaught! 
And see us if you can. Demonstration models always at our showrooms. Fuller details and;'ar prices by request, 

write (S.A.E.) or call. Tel.: Wolverhampton 20315. 
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R.S.C. Manchester MAIL ORDERS to S County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under EI. 
Ltd. Postage 319 extra under E2. 416 extra under ES. Trade Suppliers. S.A.E. with all enquiries please. 

BIRMINGHAM: SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS: 
6 Gt. Western 13 Exchange St. 51 Savile St. 73 Dale St. 8 mins. Morley St. 5.7 County 8 -10 Brown St. 

Castle Market from Lime St. or above Alhambra Mecca Arcade, Market St. 
Briggate 

Arcade 
Opp Snow Hill Stn 
Half -day Wed. 

Bldgs. 
Half -day Thurs. 

SENSATIONAL STEREO OFFER 
A complete set of parts to (4 Gns.) construct a good quality 
Stereo amplifier with an undistorted 
output total 6 watts. For A.C. mains in- 
put of 200 -250 v. Including pair matched 
61ín. speakers. 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. 

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

parts with fully punched 
Gns. chassis and point -to -point 
Carr, wiring diagrams and in- Carr. structions. If required 

perforated cover with car- 
rying handles can be supplied for 19/9. 
The amplifier can be supplied, factory 
built with EL34 output valves and 12 
months guarantee, for 14 gns. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers 
available at competitive prices. 

II 

WE STOCK ARMSTRONG AND 
JASON EQUIPMENT 

GOODMANS AND W.B. 
SPEAKERS 

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. H.T. and 
L.T. of 6.3 v. 1 amp. required from ampli- 
fier. Size approx. 9 x 6 x 7ín. high. Simple 
alignment procedure. Point -to -Point 
wiring diagrams, instructions and priced 
parts list with illustrations, 2/6. Total 
building cost £4.15.0. S.A.E. for leaflet. 

etc. Substantial cabinet 
Terms: Deposit 24.2.0 and 

Exchange Stations Theatre 
Half -day Wednesday 

P.M. SPEAKERS, loin. W.B. "Stentor- 
ian" 3 or 15 ohms type HF 1012 10 watts, 
hi- fidelity type. Recommended for use 
with our All Amplifier, £4.12.9.12112. R.A. 
3 ohms 10 watts (12,000 lines), 59/6. 
TWEETERS. Plessey 3 D 19/9, 15 D 25/9. 
Jason FMT1 V.H.F. /FM Radio Tuner de- 
sign. Total costs of parts including valves 
Tuning dial, Escutcheon, etc.. £6.19.9. 
Other Jason equipment in stock. 
LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit, and most micro- 
phones. Negative feed -back 12db. Sep- 
arate 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 7-5-51ín, high. 
Guaranteed 12 months. Only £5.19.6. 
Send S.A.E. for leaflet. Terms: Deposit 
22/6 and 5 monthly payments of 22/6. 

No half -day" 

12in. 10 WATT HIGH QUALITY 
LOUD- 

SPEAKER 

In walnut veneered cabinet. Gauss 
12,000 lines. Speech 
coil 3 ohms or 15 
ohms. Only £4.19.6 
Carr. 5/ -. Terms: 
Deposit 11/3 and 
8 monthly pay- 
ments of 1113. 

121n. 20 WATT HI -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
18 x 10 in. Finish as above. Terms: Deposit 
17/9 and 9 monthly payments of 17/9. 
Only 27.19.6. Carr. 8/6. 

R.S.C. 4-5 WATT AS HIGH -GAIN AMPLIFIER 
A highly -sens tive 4 -valve quality amplifier for the 
home, small e ub, 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. Hum level is 
negligible being 71 db. down 15 db. of Negative feedback 
is used. H.T. or 300 v. 25 mA. and L.T. or 6.3 v. 1.5 a. is 
available for the supply of a Radio Feeder Unit, or 
Tape -Deck pre -amplifier. For A.C. mains input of 200- 

230 -250 v. 50 c /s. Output for 2-3 ohm speaker. Chassis is not alive. Kit is complete 
in every detail and includes fully punched chassis (with baseplate) with Bluelhammer 
finish and point -to -point wiring diagrams and instructions. Exceptional value at 
only 24.15.0, or assembled ready for use 25/ extra. Plus 3/6 earr., or deposit 22/6 and 

5 monthly payments of 22/8 for assembled unit. 
SPECIAL OFFER OF HIGH FIDELITY RE- 
PRODUCER. consisting of the very latest 
Ailette 8 Goodmans speaker (retailing at 
approx. £5.5.0) fitted in our Junior Bass 
Reflex Cabinet. Price complete 27.19.6. 
R.S.C. BASS REFLEX CABINETS. 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker, but suitable for 
any good quality 101n. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 12 x 10in. Hand- 
some appearance. Ensure superb repro- 
duction for only 23.19.6. 
STANDARD MODEL. As above but for 
121n. speakers. Size 20 x 15 x lain. Espe- 
cially recommended for Audiotrine Loud- 
speaker systems. £5.19.8. Suitable legs 
with brass ferrules. 19/6 per set of 4. 

R.S.C. CORNER CONSOLE CABINETS 
Polished walnut 
veneer finish. Pleas- 
ing design. JUNIOR 
MODEL. Size 20 x 11 
x lin. for 8 x 5ín. or 
10 x bin. speakers, 
22.9.9. STAN- 
DARD MODEL. 
Size 27 a 18 x 
12in. for 8 or loin. 
speakers, £4.11.9. 
SENIOR MODEL. 
Size 30 x 20 x 15ín. 
for 12in.'Speaker. 
Suitable Speaker 
systems below 
Only 7 gns. 
AUDIOTRINE H1 -FI SPEAKER SYS- 
TEMS. Consisting of matched 12in. 
12,000 line, 15 ohm high quality speaker: 
cross -over unit (consisting of choke, 
condenser, etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction 
Standard 10 watt rating 24.19.9. Carr. 51-. 
Or Senior 15 watt. 7 gns. Carr. 7/6. 
AUDIOTRINE 
EQUIPMENT 
CA BINETS 
Size 36 x 15 x 
18ín. Beautiful 
walnut venee- 
red finish. Ele- 
gant contem- 
pory design. 
Robust con- struction. 
Uncut remov- 
able baseboard 
Depth above Only 121 Ens. baseboard 51'. 

R.S.C. PORTABLE GUITAR AMPLIFIERS 
(For 200 -250 v. A.C. Mains) 

Junior 5 watts High Quality output. 
Separate Bass and Treble "Cut" and 
"Boost" controls. Sensitivity 15 m.v., 
Twin inputs. High Flux tin. Loudspeaker 
built -in ". Handsome, strongly made 

Cabinet (size approx. 14 x 14 x 7ín.) finished 
in attractive and durable policrome, and 
fitted carrying handle. Terms £8.19.6 Deposit £1 and 9 monthly pay- 
ments of £1. Send S.A.E. for leaflet. 
Carr. 10 / -. 
Senior 10 watts High Fidelity output 
Separate Bass and Treble "Cut" and 
"Boost" controls. Twin separately 
controlled high gain inputs so that 
two instruments such as Guitar and 
String Bass can be used at the same 
time. Two loudspeakers are incorporated, 
a high Flux 12in. for Bass notes and a 
7 x 4 in. elliptical for Treble. Cabinet is 
well made and finished as Junior model. 
H.P. 
Size 

Terms. Deposit 34/9 and 5 Gns. 
9 monthly payments of 34/9. Carr. 10 / -, 
Send S.A.E. for leaflet of this or 15 watt. 
Super H1 -FI 15 Wyatt. All facilities as 
10 watt. Cabinet size 20 x 15 x 13ín. 
Terms: Deposit 22.11.6, and nine monthly 
payments of 51/6. Cash 22 gns. Carr. 12/6. 
R.S.A. Bass -major 30 Watt, incorpora- 
ting massive 12in. high flux speaker and 
tweeter. Two separately controlled high 
impedance, high gain inputs for simul- 
taneous connection of two Instruments, 

attractively covered in two tone rexine. 39 Gns. 
12 monthly payments of 23.9.0. Carr. 15/- 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM2. Size 8 x 51 x Olin. 

Type BMI. An all -dry battery Supplies 120 v. 90 v. and 60 v., 
eliminator. Size 51 x 49 x tin. 40 mA. and 2 v. 0.4 a. to 1 amp. 
approx. Completely replaces fully smoothed. Thereby 
battery supplying 1.4 v. and k completely replacing both 
90 v. where A.C. mains 200 -250 11.1'. batteries and L.T. 2 v. 
v. 50 cis is available. Suitable accumulators when con - 
for all battery portable ; nected to A.C. mains supply 
receivers requiring 1.4 and ) 200 -250 v. 50 c /s. SUITABLE 
90 v. This includes low con- n .- FOR ALL BATTERY RE- 
sumption types. Complete CEIVERS normally using 
kit with diagrams, 39/9, or 2 v. accumulator. Complete 
ready to use, 48/6. kit of parts with diagrams and instructions, 

49/9, or ready for use, 59/6. 
TRANSISTOR RADIO CHARGER /EIIMINATOR UNITS. Ready for use, fitted 
"Snap On" clips. When connected to 200 -250v. A.C. mains will charge 9 v. battery or 
replace same. PP3 Size 19/9. Larger size 29/9. 
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AUDIOTRON HI -FI TAPE RECORDER KIT 251 `: 
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 17 /e 

Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape 
Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty 
Tape Spool, a Reel of Best quality Tape and a Handsome Portable carrying Cabinet with latest 
attractive two -tone polychrome finish, size 141 x 15 x Olin. high, and circuit. Total cost if purchased 
Individually approximately 240. Performance equal to units in the Lob -180 class. S.A.E. for leaflets. 
TERMS. Dep.-it 22.13.9 and 12 monthly payments of 441 -. Cash price if settled in 3 months. 

ONLY 8 
PAIRS OF 

SOLDERED 
JOINTS 
PLUS 

MAINS 
SPECIAL NOTE. The Tape Decks we 
supply are latest models. Where cus- 
tomers already have a Deck or wish to 
use one of those being offered cheaply We 
can supply Kit less Deck at 18 gns. Carr. 
10/ -. Or deposit 2 gns, and 12 monthly 
payments 23/9. Also if required we can 
supply in lieu of portable cabinet and 
7 x 41n, speaker, the Equipment Cabinet 
Illustrated at foot of opp. page and a high 
flux 81 x 511n, speaker for 8 gns. extra. 
HI -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard, B.S.R. and Collard. 19/9. 
Acos Stereo-Monaural 49/9. Ronette 
Stereo-Monaural 59/8. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 82/ , 
Low Impedance Erase. 12/6. 
PICK -UP ARMS. Complete and with 
latest Acos/h1-11 Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 

AcosOMiio945 89/9, 
19/9, Acos 

tyspe Ac sß39 
39/9, BM3 with neck band and heavy table 
stand 59/9. LaPel type 35/9. 
COLLARO JUNIOR 4 -speed Single 
Player Unit and Crystal Pick -up with hi-fl 
Turnover head. Only 23.19.6. 
COLLARO CONQUEST 4 -SPEED 
AUTO -CHANGER with high fidelity 
Studio pick -up. Latest model. For 
200 -250 v. A.C. mains. 28.19.8. Carr. 5 /6. 
COLLAR() RC 457 4 SPEED MIXER 
AUTO -CHANGERS. Turnover Studio 
head, for 200 -250 v. A.C. 87.19.8. Carr. 4/6. 
ILS.R.0 A8 4-speed AUTO- CHANGERS 
with hi -fi turnover head. 28.19.8. Carr. 4/6. 
GEM 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. Slice 
111 a 21 x 21ín. Controls: Vol. and Tone 
with switch. Only 59/6. 

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 reliable small con- 
densers of current manufacture. IN- 
DIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". 
Frequency response ± 3 D.B. 30.30.161 
c /s. Six negative feedback loops. 
Burn. level 60 D.B. down. ONLY 23 
millivolts INPUT required for FULCCIL, OUTPUT. Suitable for use with all makes and 
types of pick-ups and microphones. 

LIARD ßA95, GU 1Äh61 etRLCORDS.aFor 
MUSICAL INSTRUMENTSrsuch as 

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- 9-71n. 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 wDunched. Full 
Instructions and point -to -point wiring diagrams supplied. Only 8 qnS. Sr' (Or factory built 511- extra.) l0l- 
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9, and 0 monthly payments of 24/9. Send 
S.A.E. 'for illustrated leaflet detailing Ready- to-assemble Cabinets. Speaker. Micro- 
phones. etc., with cash and credit terms. 
10.C. TRANSISTORISED GRAM AMPLIFIER. Output 1 watt, for 3 ohm speaker. 
Transistors Mullard 0071, OC81D, O081. 0081. Fitted Vol. Control with switch. Assem- 
bled and tested. Suitable for any normal crystal pick -up. Only 59/9. 

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, EL89, EL84, EZB1. Outputs for 2-3ohm speakers. 
Point -to -Point wiring diagrams and in- ó Gns. structions supplied. Send S.A.E. for leaflet. 
Full constructional details and price list 2/6. Carr. 10/ -. 

Kit can be assembled, ready to use, 59/8 extra. 

R.S.C. BATTERY CHARGING EQUIPMENT Gularantaed 12moat í0.uev., 
Seca. 

HEAVY DUTY CHARGER KIT ASSEMBLED BATTERY CHARGER KITS 
6/12 v. 6 amps. variable output. 

ím+`3_ 
Consisting of Mains Trans- 

Consisting of Mains Transformer former. F.W. Bridge, Metal 
0200- 230 -250 v.: F.W. (Bridge) - 

Rectifier, well ventilated steel 
Selenium Rectifier: Ammeter, case. Fuses. Fuse -holders, 
Variable Charge Rate Selector Grommets, panels, Heavy Ddty 
Panels, Plugs, Fuses. Fuseholder Clips, circuit. Carr. 3/6 extra. 
and circuit. 59/9. Carr. 4/6. 8v. or 12v. 1 amp 22/9 
CHARGER KIT, 12v. 14 AMP or As above, with Ammeters 8$8 

;/9 
24v. 7 amp. Consisting of mains trans. 6v. or 12v s2 amps 87/9 
200 -230 -250 v. F.W. (Bridge) selenium - - 1 d69/9 I h 1 6 v. or 12 V. 2 amps. inclu- 
Rectifier, F Ammeter. Fuses, Vari- 

61 v. of 2 v. 2 am 3519 able Resistor and Circuit. Only 1 13 d 
6 gns. Carr. 15/ -. Please state if 12v, v gym /3 

6 v. or 12 v. 4 amps 4519 

or 24v. kit required. 8 v. or 12 V. 4 amps, with 
Ammeter and variable charge 

SOLDERING IRONS. 230 -250 v. 30 -, - rate selector 58/9 
watts. First quality. For Radio ASSEMBLED 12V, 10 Amp with variable charge rate adjust- CHARGER AMMETERS. 
work, 1919. Spare elements and bits ment, ammeter and strong louvred, stove enamelled case. 0-1.5 a.. 0-3 a., 0-4 a.. 0-7 a 
available. Read f.r use. Onl ne. Carr. 10 - or in Kit Form . : ne. 0-25 0-60 a 

Assembled 4-5 amps. 
6 /82v. 

Fitted Ammeter and Fitted Ammeter 
variable charge rate and selector 
selector. Also selector plug for 6 v. or 
ph for 8 v. or 12 

steel 
12 v. Louvred 

charging. Louvred steel metal case fin - 

case with etoved blue ished attractive 
hammer finished. Fused hammer blue. 
and ready for use Fused, ready for 
with mains an use with mains 
output leads. Carr. 5/ -. and output leads 
Terms: Deposit 13/3 and 
5 monthly ents 13/3. 
6/12 v. 3a.. all facilities 6 /12v. I amp. 27/9 

Carr. 3 9, Less meter. 

6/12 v. 2 amps. 

as abo e. On 

49/9 C 
3%B 

R.S.C. MAINS TRANSFORMERS (GUFULLYEED) 
lnlerIe :1,0d and Itnprecnated. Prim- 
aries 260- 730 -2250 v. 50 c /s. Screened 
TOP SHROUDED DROP THROUGH 
250- 0 -250v. 70mA, 6.3v. 2a, 0- 5 -6.3v. 2a 17/9 
350- 0 -330v. 80mA. 6.3v. 2a, 5v. In .. 18/9 
250- 0 -250v. 100mA, 6.3v. 2a, 6.3v. la .. 21/9 
250- 0 -230v. 103mA. 6.3v. 3.5a. C. . 19/9 
250-0-250v. 100mA, 8.3v. 4a, 0- 5 -8.3v. 3a 25/9 
300 -0-300v. 130mA, 6.3v. 4a, 6.3v. la, for 

Mullard 510 Amplifier.. . 29/9 
300- 0 -300v. 103mA, 6.3v. 4a, 05 -6.3v. 3a 26/9 
350 -0-350v. 100mA, 6.3v. 4a, 5v. 3a . 28/9 
350- 0 -350v. 150mA, 6.3v. 4a. 0- 5 -6.3v. 3a 29/9 
425 -0-425v. 200mA, 6.3v 4a, 5v. 3a 49/9 
FULLY SHROUDED UPRIGHT 
250- 0 -250v. 60mA, 6.3v. 2a, 0- 5 -6.3v. 2a, 

Midget type 21- 3 -3in. . 17/11 
2.50- 0 -250v. 100mA. 8.3v. 4a, 05 -6.3v. 3a 27/9 
300 -0.300v. 100mA, 6.3v. 4a. 5v. la 27/11 
300- 0 -301v. 130mA. 6.3v. 4a. C.T. 8.3v. 

la, for Mullard Amplifier 33/9 
250- 0 -350v. 100mA. 8.3v. 4a, 0v. 3a 27/11 
350 -0-350v. 150mA. 6.3v. 4a. 5v. la .. 35/9 

FULLY SHROUDED (continued) - 
425- 0-425v. 200mA, 6.3v 4a, C.T. 5v. 3e. 55 /- 
425 -0-423v. 200mA, 6.3v. 4a, C.T., 8.3v. 

4a C.T. 5v..ia 59/9 
450- 0 -450v. 250mA, 6.3v. 9a C.T. 5v. In 89/9 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 68 : 1 for 

3S9, etc. .. .. ,. 4/6 
Small Pentode, 51110 to 30 .. .. 4/8 
Small Pentode 7/8,0000 to 30 .. 4/8 
Standard Pentode 5,0000 to 30 .. 5/9 
Standard Pentode 7.0000 to 313 .. 5/ 
10,0000 to 30 .. . 5/ 
Push -Pull 8 watts. EL84, or 6V6 to 

30 or matched to 150 9/9 
Push -Pull 10 -12 watts to match 6V6 

or EL84 to 3 -5 -8 or 150 .. .. 19/9 
Following types for 3 and 15n speakers: 
Push -Pull 10 -12 watts 6V6 or EL84 .. 1g/9 

ush -Pull 15 -18 watts, 61,8, KT66 
Push -Pull Mullard 510 Ultra Linear.. 29/99 
Push -Pull 20 watts. sectionally 

wound. 61,6. KT66, EL34. etc. .. 49/9 

MIDGET MAINS Primaries 200 -260 v. 
60 c /s. 250 v. 60 mA, 6.3 v. In .. 11/9 
250-0-250 v. 60 mA, 6.3 v. 2a. 12/11 
Both above size 24 x 21 x 281ns. 
FILAMENT 'TRANSFORMERS 
All with 200 -250 v. 50 c /s. primaries 6.3 v. 
1.5a, 5/9; 6.3 v. 2a. 7/87 0-4 -6.3 v. 2a, 7/9: 
12 v. 1 a, 7/11; 8.3 v. 3 a. 8/11; 6.3 V. 8 a. 
17/8: 12 v. 1.5 a. twice. 17/8. 
SMOOTHING CHOKES 
150 mA. 7 -10 H H 250 ohms .. .. 11/9 
100 mA, 10 H 200 ohms .. ., .. 8/9 
80mA, 10 350 ohms .. .. 59 
60 mA. 10 H 400 o h m s . . 4/ 1 
('HARE ER TRANSFORMERS 
All with 200- 230 -250 v. 50 c/s Primaries: 
0-9 -15 v. 11 a. 12/9; 0-9 -15 v. 2a. 14/9: 0-9-15 
v. 3 a.. 18/9: 0-9-15 v. 5 a. 19/9: 0-9-15 y. 
6 a.. 2319: 0 -9 -15 v. 8 a., 28 /9. 
AUTO (Step up/Step down) TRANS; 
0-110/120- 230/250 v. 50-80 watts, 13/9. 
250 watts. 39/9: 150 watts, 27/9. 
MICROPHONE TRANSFORMERS 
123 : 1 high grade, clamped, 6/97 120 : 1 

Potted. Mu -metal screened. 9/9. 
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RS12/DD 

A 12" SPEAKER 

for the HOME CONSTRUCTOR 
A fine 1r Speaker employing a new type of 
double diaphragm and magnet assembly, the 
RS12 /DD has been designed with the home 
constructor in mind -it is one of the few 12° 
models suitable for use in compact enclosures 
enabling a really high qualify system to be 
assembled at a modest price. 
Some important features of the RS12 /DD- 

Very low bass resonance 
Synthetic Centring Device 
Ceramic Magnet 
Die -cast Chassis 
Foam edge Damping 
One -piece HF Flare Dome 
Airtight impregnated Roll 

Surround 
EII.I0.0 TAX FREE 

\VkIrkd?ìtc 
WIRELESS WORKS LTD 

Complete the coupon for technical specification 
of the RS12 /DD including Constructional 
details of suitable cabinets 

Post to Wharfedale Wireless Works Ltd., 
Idle, Bradford, Yorkshire 

NAME 

ADDRESS 

PW 

December, 1962 

ASK FOR 

OMoR 

Transistor 
Coils 

TRANSFORMERS 
I 

3 IFS & Osc. 22/- set 

Driver & Output 16/3 pair 

OSMOR 418 Brighton Road, 
South Croydon 

Amateur or 
Professional 

it pays to have qualifications. Let 
us tell you what Britain's oldest and 

most successful radio correspondence 
school can do for you. We will tell 
you the facts. No follow -up letters, 
no high -pressure salesmanship, no 
callers. 

Write for details, today, to: 

Mr. J. SYKES 
(M.I.E.E., M.Bric.I.R.E., M.I.N.) 

Principal: 

BRITISH NATIONAL RADIO SCHOOL 

Red Lion Court, Stalbridge, Dorset. 

Britain's premier Radio Correspondence School 
specialising in City and Guilds examinations. 
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*************** ** **> k************* *********************** ** ****x * ** 
SIMPLE TO BUILD 
FUN TO OWN !I 
A 5 STAGE 

TRANSISTOR 
RADIO 

which can be 
built In one 
hour and will 
give you end- 
less amount of 
pleasure. Com- 
pletely portable 
has the appearance of 
sets costing considerably more 
and works equally well. 
Attractive case sr x 31' x 3I'. 
genuine 21in. speaker and 

TELESCOPIC 
AERIAL SNIPS! 

Exclusive purchase of entire range. 
Finest finish- sturdy construction. 
Three sizes and types available. Limited 
supply. Ideal for 

'114.315'8g.. 
of Tran- 

sistor Radios and tal Sets 
Transmitter Receivers, itemote Control 
Units. Signal injectors and probes. 
TA.I. Size 3r/14' Nickel finish 3/8 each 
TA.e. Size 8r/381' Nickel finish 6/6 each 
TA.$. Size 3t'/31í' Chrome finish 9/ -each 

Plus. P. & P. 9d. each. 

* SPECIAL TWO WAVE BAND 
HI -FI RADIO OFFER!! # This radio normally sells at any- # thing between 10 -15 gas. Offered to * our regular customers only at a * special price of ONLY £6.19.6. P.P. 

.j(. 3/8. 
High fidelity reproduction in any # area due to complete long and 
medium waw reception. A truly * remarkable radio for . those who 

-j(- want the best without spending the * most. Seven stage superhet circuit with built in ferrite aerial. 
Complete with earphone, battery, leather case in presentation 

# box. Remember this set has FULL MEDIUM and LONG WAVE 
BANDS. 

MINIATURE 
COMPONENTS 

As previously advertised 
P.3l Standard jack plug 2/6 ea. 
PS.35 Sub -miniature plug 

and socket .. .. 2/6 pr. 
Cß.25 "Tiny" plug and 

socket .. .. 2/6 Dr. 
CH.305 Chrome miniature 

plug and socket .. 3/6 pr. 
CR /6 Crystal earpiece .. 6/- ea. 
M .4 Magnetic earpiece .. 8/- ea. 
LM.179 Crystal lapel mic- 

rophone . 14/- ea. 
SS.219 Standard slide 

switch. D.P. D.T. . 2/6 ea. 
T.104 S.P. S.T. Toggle 

switch . 2/6 ea. 
SS.3271 Miniature slide 

switch . 2/8 ea. 
Please add P. & P. on above items 

G.E.C. transistors, tuning condenser, volume 
control with switch. etc. All parts sold 
separateli/. 

ONLY 3/ /6 P. & P. 216, 

-)F 

-)P VERNIER DIAL # Model T.501 

* A precision vernier * dial with approx. 8 

* to 1 ratio. Surface * mounting. Accura- * tels centred metal 
3E insert for lin. shaft. # Reads counter clock- 

wise 0-100 in 180 °. 
lain. diameter dial. 

. 131161n. front to back 
141-. Post Paid. 

8" DOUBLE CONE HI -F1 
SPEAKER 

Model 8AT. Frequency range 50- 18,000 
c /s. Lowest resonance 60+ 15 c /s. Sensi- 
tivity 98db. Programme source input 8 
watts. Voice coil impedance 18 ohms. 
Nett weight 970 grammes. BRAND 
NEW AND GUARANTEED. 92/6. 
SF -20 RADIO EAR- 
PHONES. Hi- impedance- 
2,000 ohms -general use 
headset. Black and Ivory 
plastic cased electro- 
magnetic units with 
adjustable headband tor 
comfortable fit. Indivi- 
dual listening for all 
types of applications. 
Individually packed. 
with flexible cord att- 
ached, 14/6. post paid. 

Signal Injection 
Probe Model ITI -l. In- 
jects a signal into the 
circuit at any point 
given. 

A MINIATURE 
TAPE RECORDER 

IN KIT FORM 
Consisting of three transis- 
tor amplifiers, recordplay, 
volume control, miniature 
speaker, forward- stop -re- 
wind -switch, reel of tape 
and spare reel, motor, att- 
ractive coloured case. MSc. 
and earphone sockets, 
pick -up coil, mike, ear- 
phone and carrying handle 
supplied. Standard battery 
operated. Simple to put 
together in less than one 
hour. Brand new and 
guaranteed. 

ONLY £6.19.6 
^`xo A guaranteed saving of at 
"" ° "' ""`' ° "` least £4! Results compar- 

able with similar built -up recorders selling at around 12 gas. 

TAPE SPLICER & CUTTER. Model T.035 
Cuts 2 rounded indentations in the tape spline 
leaving the edges of the tape which contact 
parts of the recorder entirely free of adhesive. 
As little as Ian. tape need be removed. Com- 
plote with instructions, 18/9. Post paid. 

THE MOST USEFUL 

4MPLIFIER EVER 

PRODUCED! 

Produces a 
signal rich in harmonics 
from a built 
in miniature transistor oscillator. 

lator. Push button operation, and neon 
battery strength indicator. Ideal for 
making rapid checks on radios, ampli- 
fiers, T.V. Tuners etc. A must for the 
amateur, hobbyist and service man. 
PRICE 42/8. Complete with batteries. 

* A "MUST" ._.__....._,x.... 
# for every 

transistor 
set owner! 

c Over 25.000 
7c already * sold. Rush 

* 
NOW.order 

# 
* * 
# 

9V BATTERY CHARGER 
AND A.C. ELIMINATOR 

LA.IiP L 29/6 F. 

Save those batteries by run- 
ning your transistor set direct 
from A.C. Mains. Reactivate 
all your old 9V batteries. 
Unit contains neon Indicator 
and standard battery connect- 
dons with nearly 2 yards of 
mains lead and plug. Also 
snap cord for connection to 
set. 

NOT A KIT 

READY BUILT 

-X- 

4 TRANSISTOR 

PUSH -PULL AMPLIFIER ->E- 

)E 

í* 

MODEL PK.543 
Ideal fur making powerful Transis- 

tor Radios, Tape Recorders, Baby 
Alarms, Record Player, Intercom, etc.. 

must be heard to be appreciated. 
UNIT ONLY 5216 P. & P. 1/6 

WIRELESS SET No. 19 
This most famous Army 
Trans / Receiver covers 2-8 
Mc /e. (150.37 metres in two 
bands and 230 -240 Mc /s VHF). 
Has an intercom, amplifier. 
Designed for 12 and 24 volt 
operation. Uses a 6 valve 
superhet receiver, I.F. being 
465 Kc /s, and a 6 valve trans - 
'mitter designed for voice and 
C.W. operation. Incorporates 

test and tuning meter for voltages, aerial loading and current 
tests. Panel Controls: Frequency tuning, P.A. tuning, Gain 
control. MCW, CW, }LIT switch, Het -tone netting, Off-on, 
Quench, aerial AVC LT -HT -Drive tests. Supplied complete 
with valves and instruction book. 
ONLY 65/- FEW ONLY LEFT 
Carriage UV- Don't be disappointed -Order Now 

FINAL OFFER!!! 

MAIL ORDERS TO 
- (DEPT. P.), 32a COPTIC STREET, 

* LONDON. W..1 
*. * * * * * * * * * * * * * * * * * * * ** 

CALLERS WELCOME AT # 
87 TOTTENHAM COURT ROAD, * 
LONDON, W.I. MUS 9606 

: * * * * * * * * * * * * * * * * * * **** 
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SPECIAL OFFER! 
6 Watt Push -Pull Amplifier 

2 ECL82 metal rec., separate bass and 
treble cont. on aux. panel. Made for 
one of the largest manufacturers of record 
players. Used in 30 gn. unit. Size 7 x 4in. 
panel, 6 x I }in. 3 ohm output, trans. 
included. 

Our Price £4.9.6 Post 4/- 

TAPE DECKS 
B.S.R. Monardeck 

(Single speed) 3 }in. per sec., simple 
control, uses 5 }in. spools, 46.15.0, 
plus 516 cary, and ins. (Tapes extra.) 

COLLARO STUDIO DECK 
£10.10.0, plus 516 carr. and ins. (Tapes 
extra). 

10114 WATT HI -FI 
AMPLIFIER 

A stylishly finished monaural ampli- 
fier with an output of 14 watts from 
2 Et84s in push -pull. Super repro- 
duction of both music and speech, 
with negligible hum. Separate in- 
puts for mike and gram allow records 
and announcements to follow each 
other. Fully shrouded ultra output 
transformer (to match 3 -15 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 116. (Free 
with parts.) 

All parts sold separately. 

ONLY £6.19.6 P. & P. 616. 

LOUDSPEAKERS 
All 3 ohm impedance. 
2 }in. 1216 
5in 1216 
6 4in. - 151 - 
12in 12716 
Goodmans 5in, tweeter 1016 
E.M.I. 2 4in. tweeter _.._...._.__..._ 1016 
Goodmans Bin. x 5in. middle regis- 
ter speaker __. ..........._..._...._..._.._.__ 1016 
E.M.I. 134 in. x 8 4in. high flux ._ ..... 3216 
Rola Celestion, approx. 9in. x 6in., 
middle register speaker __..._._..r 1016 

P. & P. 116 per Speaker. 

AMPLIFIER ON PRINTED 
CIRCUIT 
BOARD 

Two valve. UY8S, ÚL84 with O.P. 
crans., use with 80 volt tap off motor. 
3916. 
P.P. 216 on above. Dropper res. for 
filaments if required, 216. 

B.S.R. AUTO UNITS 
160 v. Suitable for use with above. 
(Slightly soiled.) £5.5.0. P. & P. 5f -. 

LARGE CABINET 

Suitable 
for above 
two items. 
Complete 
with 3 

ohm speaker. 
43.9.6. Carr. 51 -. 
Superior Cabinet. Similar to above 
to take 8 x 5in, speaker, with motor 
board, will accommodate BSR UAI4 or 
UA I6. 43.9.6. Carr. 516. Speaker 
15f- extra. P. & P. 116 extra. 

WODEN 
TRANSFORMERS 

(Ex equip.). 200 -240 v. input. Output 
12 v. I amp., tapped 1, 8 and 10 v. Ideal 
for model railways and chargers. 816, 
P.P. 21, 
Colvern Wire Wound Potentio- 
meters. Sin. 10 ohm I amp. Suitable for 
above. 51 -. P. & P. If- 

LARGE WODEN MAINS 
TRANSFORMER 

220/240 v. input. Output 43 v. at 3 amps 
tapped 30 and 35 v. H.T. voltages 300 v' 
100 mA. tapped 10 v. 150 v., 230 v.' 
260 v., also 90 v. 100 mA., 350 v.' 
tapped at 200 v. 100 mA. Size 44 x 5 x 
Sin. Weight approx. 12 lb. 201- each 
P. & P. 51 -. 

TRANSISTORS All Post Free. 
GETI5 (Matched Pair), 151 -. 

0072 - 61- 0071 ._._ SF- XAI03 _ 616 
0076 _.._ 61- PXA101 _ 616 V15/10p__ 1216 

Set of Mullard 6 transistors 25f-, Set of G.E.C. 1,874; 2,873; 3, SI or GETI 14 201-. 

6 TRANSISTOR 
AND DIODE 
SUPERHET 

A first class 2 waveband 
transistor superhet in kit 
form. Printed circuit 
panel (size 84 x 24in.) 
o 3 pre -aligned. I.F. 
transformers. High -gain 
Ferrite rod aerial. 
First -grade G.E.C. tran- 
sistors. Car aerial 
winding. Push -pull out- 
put. All parts down to 
the minutest item with 
simple instructions. 
All parts sold separately. 
ONLY £4.5.O F216 P. 

2 4in. 35 ohm speaker, 
1016; 3 4in. 35 ohms speaker 
1616; 35 ohm 5in. P.M. 
1816; 7 x 4in. 35 ohms 
speaker 211 -. P. & P. 116 
per speaker. 

PORTABLE CABINET 
Size approx. 9} x 61 x 3 1in. Suitable for 
above using 3 }in, speaker. 251 -. P. & P. 21 -. 

COIL AND TRANSFORMER 
SET FOR TRANSISTOR 

SUPERHET 
3 I.F. transformers, one oscillator coil, one 
driver transformer and wound Ferrite aerial 
(med., long and aerial coupling), 2816 com- 
plete, post 11 -. 6 transistor printed circuit, 
board to match, 816, post 9d. Circuit diagram 
116 extra. 

HARVERSON'S F.M. TUNER 
MARK I 

F.M. tuning head by famous maker. 
Guaranteed non -drift. Permeability tuning. 

Frequency coverage 88-100 me /s. 0A81 
balanced diode output. Two I.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 EF80s, 
and EZ80 (rectifier). Fully drilled) chassis. 

Size of completed tuner 8 x 6 x 5 }in. 
All parts sold separately. £5.19.6, plus 

816 P.P. and ins. Circuit diagram and illus- 
trations 1'6 P. free. 
Mark I I Version as above but complete with 
magic eye, front panel and brackets. £6.12.6. 
P. & P. 816. 

Mark Ill Version as Mark I but with output 
stage (ECL82) and tone control. £7.7.0.P. & P. 816. 

Handsome Metal Cabinets. Choice of Grey, 
Clack or Green. To fit Mark I. 251- P. & P. 216. 
To fit Mark I I. 1716. P. & P. 216. 

HAll VERSON SURPLUS CO. LTD. 
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RECORD PLAYER 
AMPLIFIER 

* 2 watt output. 
* Ready built with valves and 64in. 

speaker, tone and volume con- 
trols. Mounted on panel 13 x 74. 

75/-. P. & P. 2/ -. 

STEREO AMPLIFIER 
Bargain Offer 

* 4 watts per channel. * Full tone and volume controls. * Complete with sockets, etc. 

89/6 P. & P. 216. 

QUALITY RECORD 
PLAYER AMPLIFIER 

A top -quality record player amplifier. 
This amplifier (which is used in a 
29gn. record player) employs ECC83, 
EL84, EZ80 valves. Bass, treble and 
volume. On /off controls. 

PRICE 69/6 P. & P. 316. 

DITTO. Mounted on board with 
output transformer and 64 in. 
speaker. Complete 416 89/6 

4 -SPEED PLAYER UNIT 
BARGAI NS 

SINGLE PLAYERS 
B.S.R TU /12, £3.15.0. Carr. 3/6 

AUTO CHANGERS 
B.S.R. UA14, £6.19.6. Latest B.S.R. 
UAI6, £7.19.6. Latest Garrard 
"Auto -Slim," £7.15.0. 

Carr. 51- on each. 

LOUDSPEAKER SILKS 
54in. wide 

Heavily woven in ivory and gold. 
Originally 351- per yard length. 
OUR SPECIAL PRICE 13/6 per yard 
length. P. & P. 1/6. Also Red Rexine, 
Dark Grey, and Oatmeal fabrics for 
cabinet covering, 54in. wide, 13/6 per 
yard length. P. & P. I /6. 

SEND STAMP FOR 

OUR SURPLUS 

VALVE LIST. 

RADIOGRAM CHASSIS 
A chassis of distinc- 
tion, by a famous 
maker. Covering 
Long, Med. and Short 
Waves, plus gram 
position. (Size 154 x 
7 x 6fin. high). 
Incorporates the 
latest circuitry, using 
fully delayed A.V.C., 
and negative feed - 

back. Con*rols: Tone, Vol. On /Off, W /Change (L.M.S. and 
Gram), Tuning. Tapped input 200 -250 v. A.C. only. An 
attractive brown and gold illuminated dial with matching knobs, 
make this one of the most handsome, in addition to being one 
of the best performing chassis yet offered. Complete with valves 
(ECH81, EF89, EBC81, EL84, EZ81), knobs, output transformer, 
leads, etc. OUR PRICE ONLY £9.19.6 . Plus 8/6 post and packing. 

ALSO AVAILABLE: 6 valve, 3 waveband, F.M. M.W., L.W.; 
ECC85, ECHBI, EFB9, EABC80, EL84, EZ80, £11.11.0. P. & P.8 /6. 
Deluxe version of above with F.M., S.W., M.W., L.W. and 
piano -key w.tvechange, same line up, £13.13.0. P. & P. 8/6. 

6 TRANSISTOR AND TWO DIODES 
RECEIVER 

Easy to build using 
6 super transistors 
and 2 diodes 750 
M/W output, full 
medium and long 
wave coverage, prin- 
ted circuit, Sin. 
speaker, prealigned 
IFTS & OSC. Very 
fine tuning, ferrite 
aerial with car aerial 
socket, attractive 2- 
colour cabinet. Sim- 
ple to follow imtruc- 
tions with circuit, 
everything complete. 

F.M. TUNER 
HEAD 

A permeability tuned 
tuner head by a 

famous maker, sup- 
plied without valve 
(ECC85) and drum 
and spindle, 18/6, plus 
119 P. & P. Valve 8/6 
extra. Drum and 
spindle 3/6 extra. 

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

£8.19.6 P. & P. 316 Battery 3/6 All parts 
sold separately. 

BARGAIN OFFER! 
TELEFUNK:EN HI -FI 
STEREO AMPLIFIER 
110;250 v. A.C. input. 5 
watt undistorted output 
(10 watts nominal). Size 
12 x 9 x tin. Weight 9 Ib. 
Complete with spec. and 
instructions. 

£5.19.6 Carr. S/-. 

Also Model S82. Similar specification but with balance 
control. £6.19.6. Carr. 51 -. 

SPECIAL OFFERS! 
GAULER F.M. TUNER HEADS. 10.7 Mc /s. I.F., 151 -, plus 
119 P. & P. (ECC85 valve 816 extra). 

H.F. TWEETERS. Type L.S.H. 75. 
Size 3 x 3in., 2/6 etch, plus 9d, P. & P. 

MIDGET 2 GANG CONDENSERS. Capacity 195 and 100 
PF. Polystyrene case with built in trimmers. Size 1 x } x 4in. 
Not used but removed from P/C Boards. 2 for 91.. Plus 
I1- P. & P. 

ACOS CRYSTAL. MIKES. Hi -imp., 1816. P. & P. I/6. 
4 MFD MANSBRIDGE PAPER CONDENSERS. 
Ideal for Crossover Units. 416 each. P. & P. 11 -. 
TRANSISTOR DRIVER and 0/P TRANSFORMERS. 
(Tapped 3 ohms and 15 ohm o /p), plus 4 suitable Transistors 
giving approx. I wat. o /p. 301 -. P. & P.21 -. 

MAINS TRANSFORMERS 
Tapped Primary. wave or Bridge Rectifier. Secondary 
250 v. at 75 m/a 6.2 volta at '2 amps. 7/6 each. P. & P. 31 -. 
3 PUSH- BUTTON TRANSISTOR SWITCH. D.P. - 
D.T. Each Switch 5r6 and I /- P. & P. 

Heavy 8 4in. metal 
turntable. Low flutter 
performance 200/250V 
shaded motor with 
tap at 80V for ampli- 
fier valve filament if 
required. Turnover 
LP /78 head, 

PRICE 79/6 
Plus 4/6 P. & P. 

SPECIAL 
PURCHASE! 

E.M.I. 4- speed. 9 v. 
battery operated Re- 
cord Player Unit. 
Mounted on unit plate. 
Complete with turn- 
over head and sapphire 
stylii. 69/6 P. & P. 3/6. 

WE STOCK 
GOOD 

COMPANION 
AND MARTIN 

RECORDER 
KITS. 

170, HIGH STREET, MERTON, S.W.19 
CHE 
3985 6 

Open all day Saturday. Early Closing Wed., I p.m. A few minutes from South Wimbledon Tube Station. 
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Brand new, individually PEN220A 3r- VR 150/30 61- 6AM6 41- 6X4 5/- 80 516 8013A 251- 

checked and guaranteed PL36 10/6 
PL81 91- 

VT4C 251- 
VU39 6/- 

6AQ5 71. 
6AT6 51- 

6X5GT Sr- 
6Y6G 61- 

81 9/- 
82 81- 

8020 10/- 
9001 3/- VALVES PL82 81- 

PL83 10r- 
W31 7/- 
X66 8/- 

687 5/6 
6B8G 216 

6Z4 S16 
7B7 716 

83V 9/- 
84 8/- 

9002 516 
9003 6'- 

AL60 61- EABC80 713 EP72 5/- PT 15 10r- Y63 Sr- 6BA6 516 7C6 71- 85A3 1S/- 9004 216 
AR8 51- EAC91 3r6 ESU208 61- PT-25H 716 Y65 4/- 6C4 216 7C7 6'6 89 6r- 9006 2/6 
ARDD5 2r- EAC9IW7r6 EY51 PX4 191- Y66 81- 6C5 

61- 
7H7 713 210VPT Cathode 

ARP3 31- E834 116 EY86 81- PX25 91- Z31 6r- 6CFG 4/. 7Q7 71- 7-pin 216 Ray Tubes 
ARP4 3r6 EB91 319 EY91 3/6 PY32 12r- A3 31- 6C6G 31. 7V7 51- 220TH 41- ACRI 1St- 
ARP 12 31. EBC33 71- EZ40 7r- PY80 619 A5GT 5/- 6C8G 5r. 7Y4 ó/- 250TH E9 ACRI I IS /- 
ARP21 516 EBC4I 7/9 EZ41 6/9 PY8I 7/- C5GT 716 6D6 41. 7Z4 416 3508 8/- CV995 151 - 
ARP24 316 EBC90 51- EZ80 PY82 8r- D8GT 61- 6F5G 513 8D2 216 368A 5r- CV 1596 
ARP34 41- 
ARTH2 7/- 

EC52 81- 
EC70 I01- 

EZBI 619 
FW4/500 616 

PY83 7/3 
PZI-35 9r- 

E7G 716 
G6GT 6r- 

6F6G 4/- 
6F7 5/- 

9D2 3r- 
2A6 2/6 

393A IS/- 
705A I5r- E4Ì103 /B4 

51. 

ATP4 2/9 EC90 20r- G 120/ I B 91- QP2I 61- L4 316 6FSGT 5/9 2AH7 51- 715B 60/- 251- 
ATP7 516 EC91 31. GL450 I01. QP25 S/3 LDS 5/- 6F8G Sr- 2AT7 5/6 717A 816 3FP7 25/- 
AUI 5/- ECCBI 516 GL464A 101- Q575/20 619 R5 61- 6F12 416 2AU6 9/. 801 61- 5BP1 351 - 
AU4 5/- ECC82 6/6 GU20/21401- Q595/I0 619 S4 Sr- 6F13 Sr. 2AU7 616 803 224 5CPI 4216 
AW3 41- ECC83 7r- GZ32 9/- QV04/7 716 S5 519 6F33 3/6 2AX7 7/- 804 55/- 5FP7 451- 
AZ31 81- ECC84 71. H63 7/- R3 81- T4 41- 6G6G 2/6 2C8 á/- 805 30/- 5FP7A 251 - 
BS4A S/6 ECC85 8/. HK54 51- R3/10 4/- W4 61- 6H6M I/6 2E1 22/6 807 (selec- 7BP7 401 - 
BT45 151- ECC9I 4r- HL23 61- RIO 716 2A3 5/- 615 3/6 2H6 21- ted) 516 I2DP7 601 - 
BT9B 20/- ECFBO I016 HL23DD 8/- REL2I 25/- 2A5 6r- 6J5G 31. 2K7GT 4r6 807BR V- VCRX258 
BT83 2216 ECF82 8/6 HVR2 12/6 RK34 2/6 2A6 7r- 6J6 316 2K8M 7/6 808 81- (with scann- 
CV54 51- ECH81 719 KRN2A 19/- RX235 10r- 2C34 2/6 6J7G 51- 215GT 316 810 80/- ing coil) 451 - 
CV7I 3/- ECL80 81- KT32 8r- SP2 41- 2C42 25r- 6K6GT 61- 2Q7GT 414 813 60/- VCR 138 301 - 
CV102 I1. ECL82 9/- KT8 22/6 SP13C 416 2C46 301- 6K7G 213 2SA7 7/6 815 40/- VCR 139A 
CV264 201- EF36 3/6 KT33C 41- SP41 2/6 2X2 41- 6K7GT 419 2SC7 4r- 816 30r- 351- 
CV4014 81- EF37A 7r- KT44 6/3 SP6I 21- 3A4 5/- 6K8G 519 2SG7 4/- 829A 30/- Photo 
CV4015 71- EF39 4r. KT63 5/- SU2150A4/9 387 51- 6K8GT 8/3 25H7 3/- 832 151- Tubas 
CV4025 10/- EF50 2/6 KT76 10/- T41 7/- 3B24 5/- 6K8M 816 2517 5/- 832A 351- CMGB 9/- 
CV4046 40r- EF54 313 KTW62 7/6 TP25 1St- 3E29 6L5G 61. 2SK7 316 843 714 0516 1216 
CY3I 7/6 EF55 51- KTW63 616 TT I I 31- (8298) 601. 6L6 9/- 2SL7 519 866 10/. Special 
DI 116 EF70 41- KTZ4I 6/- TTIS 25/- 3Q4 61- 6L6G 616 2SN7 5/9 872 20/- Valves 
D41 313 EF73 6/- MH4 316 TZ20 161- 354 51- 6L7G 416 2SR7 61- 930 8/- 2.131 451 - 
D77 413 EF80 516 14H41 51- U12/14 8/- 3V4 6L34 416 2Y4 21- 954 41- 3A/1481 451 - 
DA30 1216 EF85 616 ML4 41- U17 5/- 4E27 601- 6N7G 5/9 4L7 71- 955 2'6 31170/E E3S 
DAF70 35/- EF86 71- ML6 61- U18 616 5B/254M30/- 6N7GT 6r- SD2 61- 956 2/- 31192/E 
DAF9I 61- EF89 7/9 MS/PEN 6r- U27 8/- 5R4GY 91- 6Q7G 6r- 20A2 1716 957 5/. 137.10 
DAF96 716 EF91 316 OB3 71- U52 5r- 5T4 91- 6R7 61- 2186 91- 958A 5/- 4131 E35 
DD4I 41- EF92 3r- 0C3 516 UCH42 7/6 5U4G 5r- 6SC7 516 25L6GT 719 1616 3/- 4.150 135 
DET5 ISr- EF95 Sr- OD3 6/- UBF80 8/6 5V4G Br- 6SC7GT 51- 30 5r- 1619 Sr- 5D21 E3 
DET19 316 EL32 3/9 OZ4 4/- ULII 51- 5Y3GT 61- 6SG7 5r- 35L6GT 8r- 1625 6/- 723A/B 50/- 
DET20 2r- EL33 81- PCC84 7/- ULI2 5/- 5Z4 816 6SH7 31- 35T 1716 1626 4/6 725A 30/- 
DF39 41- EL35 61- PCC85 8/- UL4I 71- 5Z4G 81- 6SJ7GT 519 35Z4GT 7'- 1629 416 726A' 27/6 
DF72 716 EL41 81- PCF80 71- UL84 7/6 6AB7 4r- 6S17Y 616 37 41- 4043C 13/6 ACTE 160r- 
DF9I 41- EL42 8r- PCF82 8/- UU9 5/6 6AC7 31- 65K7 513 38 4r- 4063 8/- CV I93 301- 
DF96 Br- EL84 7r- PCL82 8/6 UY4I 61- 6AG5 3r- 6SL7GT 616 58 61- 6064 10/- CV238 701- 
DK96 7/3 EL91 44 PCL83 1I1- UY85 6/6 6AG7 61- 6SN7GT 416 59 ór- 6065 8/- CV980 31- 
DL92 6/- EM80 81- PCL84 9r- VP23 31- 6A17 31- 6SQ7 61- 75 516 6120 4/- KR6 /3 E4 
DL94 6r- EM84 9r- PEN45 416 VP4I 516 6AK5 5r- 6557 6r- 76 51- 6516 81- LS7B 30r- 
DL96 8r- EN31 1St- PEN46 5/- VR99 8/- 6AK7 61- 6V6G 416 77 61- 7193 119 WL4I7A 
EA50 116 EP7I 616 PEN65 6/6 VR105/30516 6AM5 5r- 6V6GT 5r. 78 71. 7475 3/- ISr. 
AND MANY OTHERS IN STOCK, I 

below 10/-. II- P. & P. 216 over 101- 
NCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. Al U.K. Orders 

. Orders over £3, P. & P. free. C.O.D. 2/6 extra. Overseas Postage extra at costs. 
BRAND NEW ORIGINAL SPARE 
PARTS FOR AR88 RECEIVERS. 

Please write your requirements. 
MARCONI RECEIVER TYPE CR 
100/2 tested and aligned E32.10.0 Carr. £I. 
TELEPHONE HANDSET. Standard 
G.P.O. type. New 121 -. P. & P. 21 -. 
CONNECTORS FOR TCS 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New EI.17.6. P. & P. 216. 
SPECIALLY BUILT POWER PACK 
for TCS receivers, 230 volts A.C. mains, 
including 6X5GT valve, 13.10.0. Carr. 5r -. 
R.I09 RECEIVER. Covering 2 -8 Mc, /s. 
6 v. D.C. with set of spare valves and 
carrier. Brand new in original packing 
case. 16.18.0 including delivery in U.K. 
R.I09A RECEIVER. Covering 2 -12 
Mc /s, 17.18.0. 
"CONNECT AND FORGET - 
CANNOT OVERCHARGE" "ESS- 
TRON" AUTOMATIC BATTERY 
CHARGER. Charging rate 4 amps. 
The charging rate automatically adjusts 
itself to the charge in the battery. 
Automatic current and voltage Control. 
Patented application of magnetic amp- 
lification to battery charging. Indicator 
lights show battery fully charged, receiv- 
ing charge, incorrectly connected or 
faulty cells. Mains voltage 200/250 v. 
Built for 6 or 12 v. batteries. Measure- 
ments 7 x 5 x 5 }in. Weight 8} lbs. 
Price 16.19.6. P. & P. 316. 

53 TRANSMITTER SPARES. Full 
range. Price list on application. 
H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack), 
EI5.10.0. Carriage 301 -. As above but 
rack mounted model, 114.10.0. Carriage 
30/ -. 
Set of 9 coils for above E8 post paid, or 
individual frequency coils El each 
Post 216. 
Power pack for above. British made, 
A.C. 110/200/250 v., 5916. Postage 4/ -. 
TANNOY LOUDSPEAKERS, 7.553 
imp., in wooden case. New 19/ -. Carr. 5 /, 
COMPLETE V.F.O. UNIT from TX53. 
Freq. range in 4 switched bands from 
1.2 -17.5 Mc /s. Two V.T. 501s. as oscillator 
and buffer, 807 as driver, two 5130s as 
voltage stabilizers. Output sufficient to 
drive two 813s in parallel. Slow motion 
drive directly calibrated in Mc /s. Provision 
for crystal control, metering of buffer 
and driver stage. Power requirements 400 incorporating its own vibrator power 
v. and 6.3 v. D.C. Can also be used as low supply unit driven by a 6 v. battery (2 
power transmitter. In excellent condition point connector included). The set pro - 
with valves and circuit diagram. E5. vides for reception from rod, open -wire 
P. & P. IS/-. or dipole aerial with built -in loudspeaker 
RE- ENTRANT LOUD HAILERS. or phone output. Dimensions: Length 
500 ohms, approx. 20 w. 16.10.0. Carr. 10/- 12ín., width 8in., depth 9in. Weight 2316. 

In as new, tested and guaranteed condi- 

P. C. RADIO LTD. Lion, E23.I0.0, including special headphone 
and supply leads. Carr. £I. 

170 GOLDHAWK ROAD W.I2 CARBON INSET MICROPHONE, 
Shepherds Bush 4946 G.P.O. type, 2/6. P. & P. 1/6. 

COLLINS VARIABLE CONDEN- 
SERS. Size 3} x lj x l;rin. 250pF. Ideal 
TX Pi output circuits. 8/6. P. & P. I/6. 
AERIALS I Ift. long. 2ft. long when 
folded, IS/.. P. & P. 2r -. 
AMERICAN WIRE RECORDER/ 
REPRODUCER UNIT. Facilities for 
recording from Dynamic or Carbon 
microphone and radio. 1 knob operation 
for recording, rewinding and erasing, 
Neon recording lever indicator. Internal 
speaker. Mains I10 v. Supplied with 
outer transformer, carbon mike and wire 
magazine for I hour's operation and 
headphones. Price 118.0.0. P. & P. LI. 
Spare Wire Magazine 501-. Dynamic 
mike and stand E4. 
R.209 RECEPTION SET. A 10 -valve 
high -grade Superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
C.W. frequency I Mc /s -20 Mc,s. Hermeci. 
tally sealed. Built on miniature valves and 
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152 

AMPLIFIERS, 

VeCIFOHÏC (ta,EEL.)lJÌl.i 

-153 Fleet St., London, E.C.4. TeF. Fle 2833 

Business Hours: Weekdays, 9 -6, Saturdays 9 -I 
Stockists for 

V.H.F. TUNERS, HI -FI SPEAKERS BY 

ALL THE LEADING MANUFACTURERS 

SOMETHING TO 
THE SET YOU HAVE 

THE REALISTIC 

-,`, 
E 

4y ' 1 

. 

--- ,---- ,, -..z_: -.. == -- -- --' 
I4 

' .. _... .. _...:" 
grey. Easy to read dial! External 
all coils. IFTs and aerial fully 
assembly. Full comprehensive 
with each receiver. Operates 
battery. Price for the complete 
cabinet, speaker, etc. Post 
packing 4/6. Battery rc, 
free with complete parcel. 
to follow data and purchased. 
refunded if parcel is purchased. 
Your money refunded by return 
NENTS ARE COMPLETE 
ports supplied separately. 

SHOUT ABOUT 
BEEN WAITING FOR 

SEVEN 
The finest receiver at pre- 
sent available for home 
construction, a set that 
will give results. Fully 
tunable long and medium 
wavebands. using 7 Mullard 
transistors, 0044, 2 -0095, 
oc71, OCe1D and 2- 0083e. 
plus 0A70 crystal diode. 350 
milliwatt output. Mn. high 
flux speaker, printed d r- 
cult board size 54 x 5lln. 
Neat plastic cabinet with 
carrying handle, size 7 z 10 

red /greys 
choice 

/grey, all 
sockets. for car aerial, 

wound ready for immediate 
data and circuit supplied 
from PP9 or equivalent 

parcel including tranztstore 
Supplied 

and 

Z-6.19.6 Easy 
Parcel 

ce, 
Parcel supplied on apt 

post PROVIDING COMPO- 
AND NOT SOLDERED. All 

MULTI 
TEST - - METER 
MODEL III 

1 

1 

_ 
Complete with 

test leads. 
Brand new, 

tally guaran - 
teed. gendtivity: 
1,000 ohm, per 
jolt A.C. and 
D.C. 
Ranges (A.C, and 
D.C.): 0.15 -60- 

' 2.0- 500 -1,000 s 
D.C. current 
0400.600 m /a. 

fused at 0.10 v. range). 
Resistance: 1 -2,000 ohms (centre 24 ohms). 

100-200,000 ohms (centre 2.4 k.). 
KW: lia. a Sin. a lila. 

OUR PRICE 39 6 Carriage and Parking 5 / -. 1 

r Hiïh 
Quality 

i 
Tape 

, 
Recorder 
MOP9r 

Full 
shrouded 

'; h e a v y 
. 

- duty, 
suitable for capstan or take -up 
'1001.50 A.C. on11 -, 50 
cycles 1.400 r.p.m., l pole 
single phase with switch, 

Complote only 
P. A P. 3/6. 17 

Special Offer! 
TV Remote Control Unit 

By well knows manufacturer, 
on /off, brightness and volume 
controls. In smart grey plastic 
box with 15 feet of multi 7 
way screened cable. 
(Grey.) Listed t -. 

Special Price 4 
Post 1/6. / 

HUGE PURCHA.OE 
CRYSTAL PICK -IIP CARTRIDGES. LOWEST PRICES EVER. Some are 
less than half list pelee. 
ALL COMPLETE WITH STYLI L.P. & STANDARD (AND /OR STEREO 
WHERE SHOWN). FULLY GUARANTEED STANDARD FITTING. 

WILL FIT MOST P.D. ARMS AND HEADS. Postage 1l- each extra 
TYPE C,T.1. By well known manufacturer. With 2 sapphire styli. 12/6 
Garrard 00.2 15/- Aces GP .65 /1 17/- 
Rosette Studio O 16/- Aces OP.67/1 37/- 
Aces GP.66/3 151- Anos GP.61 /1 1g/- 
STEREO 
Acaatereo 73/1. With 2 sapphires-25e.. 
Aeostereo 78/2. With Diamond L.P. /Stereo and sapphire Std. 29/S. 
Collars. type C. Turaader with 2 sapphires 25/6. 
Collett S.C.1 Turnover, with 2 sapphires 24/6. 
Collell S.C.1. Turnover, with Diamond L.P. /Stereo and sapphire Std. 25/6 
Rosette Stereo O.V. Turnover 59/6, 
Rosette Stereo type 105 S5/6. 
Rosette Stereo type 106, with Diamond L.P. /Stereo and sapphire Std. 39?6 
Cocotte Stereo type 106 32/- 
Rosette Stereo type 106 with Diamond L.P. /Stereo and sapphire Std. 371e 

: TECHNICAL 
TRAINING 
in radio 
television and 
electronics 

Whether you plan to have your own business, to 
become an electronics engineer, to take up a career in 
industry, or to brush -up your knowledge and study 
new developments, transistors, etc., an I.C.S. 
Course will help you to success. You learn at home 
in your own time, under expert tuition. Moderate 
fees include all books. 
EXAMINATION COURSES FOR:- 

C. & G. Radio 

and 

C. & G. Radio 
Amateurs' Exam. 

(Amateurs' Transmitting 
TV Servicing Certificate Licence) 

(R.T.E.B.) 
P.M.G. Certificates in 

Radiotelegraphy 

British Institution of Radio Engineers, etc. 
C. & G. Telecom. Technician's Cert. 

LEARN AS YOU BUILD 
Practical Radio 
Servicing Course 
A basic course in radio 
electronic and electrical 
theory backed by thorough 
practical training. You 
build radio receivers, 
signal generator and 
multimeter. 

for FREE book on 
careers in Radio, and full details of other I.C.S. Courses 

INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

(Dept. 171), Intertext House, Parkgate Road, 
London, S.W.I I. 

Please send book on 

Name Age 
(Block Letters Please) 

Address 

Occupation 12.62 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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********* * * * * * ** * * * * * * * ** * * ** * * * * * * * * * ** * * * * * **** * * * * * * * * * * ** * * * ** 
Pullin The 'Good Companion' 

# Thermostat 
# This is a wall mount - * ing Thermostat inten- * ded for the control of 

# KWn(A 
heating Sale eali3 

brated from 30° -90 °F. 
-,, with neon lamp for * on /off indication. * Price 27/8. plus 1/6 * Post and Ins. 

15 Amp Thermostat 
You can make yourself a thermostat 
similar to the above using a "Sunvic" 
unit which we can offer at 9/6. This is 
adjustable over the same range as the 
Pullin and will control the same 
amount of heating. We can also offer 
a crackle finished calibrated case 
which can be used for containing the 
Sunvic. Price two items together 
14/8, plus 1/- Postage. 

Ice -Stat 
This is a small thermostat which 
cuts on and off at around freezing 
point. Has many uses, one of which 
could be an ice warning device to 
be fitted under your motor car. 
Price 7/6. Post 1 / , 
Morganite Po tentiometers 
Single and 2 -gang 
types available. 
standard size with 
good length 
spindle, all 
new and boxed. 
Single types, 1/- 
each, values avail- 
able: 5K. 10K, 25K, 
50K, 100K, 250K, 1 meg., 2 meg. 
Gange type 3/- each -values avail- 
able: 5K±5K, 100K±100K } meg. f 
} meg. 2 meg. ± 2 meg. 

Component Storage 
Drawers 

Mk.II using 
Transfilters 
In the 'de -luxe' cabinet 
as illustrated It costs 
210.19.8 to build -but 
What a sett 
Scan these pages: you 
will find nothing to 
compare with its speci- 
fication. It uses trans - 
filters instead of I.F 
transformers, has vari- 
able feedback as well as 
all the usual features. A.V.C, Push -pull output, Fer- 
rite Aerial, Slow Motion Tuning, etc., etc.. and is a very 
powerful Medium & Long Wave set, conservatively 
rated at 750mW. Every component used is by a famous 
maker, such as American Philco MADT R.F. transis- tors- Mullard A.F. transistors -Jackson Brothers' 
tuning condensers -Bola- Celestion loudspeakers - 
Dubilier- T.C.C.- Morganite resistors and controls, 
Also full after sales service available. 
You will definitely be doing the right thing If you 
buy a Good Companion. 

"A jolly fine set but deserving a better case" 
This is a comment 
which many construc- 
tors have voiced and 
therefore we now offer 
a de -luxe version of 
the Pocket Companion. 
This uses a solid hide 
case of very pleasant 
red with gold lettering 
and our Pocket Com- 
panion now has the 
15 guinea look. 

The most up- to-date 
Superhet portable of 

its type, it uses a transfllter in conjunction with 
Pldlco R.F. transistors and Mullard output transis- 
tors. Complete building costs with plastic case 
118.15s. or with solid hide cast, £7.15s. 

If you have already built and want to change your 
case, then return the plastic case with a postal order 
for £1 or if you wish to retain the plastic case then 
send 26/ -, plus 1/6 Post and Ins, for the hide case only. 

Stout board construction, these 
drawers are ideal for small parts. 
Supplied complete with simple erec- 
tion instructions -1/8 each or 12 
drawers each 6 x 2} x 6iin, 13/8. 
post 2/ -. 

Hi Fi Speakers 
E.M.I. Ceramic magnet 12,000 lines, 
size 13 x 8ín. (roughly equivalent to 
12ín. round speaker). Handles up to 
10 watts. Price 33/8. Plus 5/- carriage 
and insurance. State whether 15 
ohm or 3 ohm Similar model but 
specially designed and hand made 
for very low frequencies (40 to 55 
cycles). Price 27.10.0. 

Miniature Transistor Sets 
Cheaper than you 
can possibly make 
them, we are able 
to offer these made 
up, ready to work, 
complete with lea- 
ther carrying case 
and earphone. 
Astra 7 uses 
transistors. covers _208 "- `-'' I 

Silent running mains motor by Fluorescent Light Bargain 
535 -1065 kc /s, sensi- 14.Fá/. t very famous maker. Ideal for tivity 300 micro HOME Kit of parts comprising: Choke, two gramophone, tape recorder, fan, volts/M, output 150 1 a m p 
mW, ferrite slab ? ,_ i.:` III etc., etc. 200 -250 volts, A.C., holders aerial. Size app- '- .Il __.jll shaded pull start. Size approxi- ' . starter r liters. 

Price 
48 x 2} - mately 28 x 25 x lain. 2,750 r.p.m. - holder and i 1 x 1 }ins. Price £8.19.6. Post & Ins. 3/ . o 

I * Zephyr 6, very similar specification Spindle diameter 5 /32ín. Spindle L/rl11 starter, 
j(- to the above but only 6 transistors. length {in. Brand new guarantee. C ÿ watt.. 

* earphone 1plus Post 
leather 

% 
and 

Price 12/8, plus 1/- post. !! i watt,, 23/8. Plus 2/- post and insurance 
*************************** r******** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 

e_= ,, 

Infra -Red Heaters 
Make up one of these 
latest type heaters 
ideal for bathroom. 
kitchen. bedroom, etc. 
They are simple to make 
from our easy to follow 
instructions -uses silica enclosed elements designed for the correct infra -red wavelength (3 microns), Price 
for 750 watt element and instructions 15/8, plus 2/6 
post and insurance. 

Battery Charger Bargain 
Components Would Cost More 

Car Battery Charger- ready -made high output battery charger in stove enamelled sheet steel louvred case. New, complete and ready to work. 
Rated at 12 v. 5 amps. and variable rate selector for trickle charging, 
also a meter to show charging rate. Suitable for 230 /250. A.C. mains. Special snip price of 65 / -, plus 3/6 post and ins, 

LIMITED QUANTITY ONLY/ 
Waterproof heater wire. 16 yds. 
length. 70 watts. Self regulating tem- 
perature control. 10 / -. Post Free. 

THIS MONTH'S SNIP ! ! 

"Starlux 208" 
Solderless '3' TRANSISTOR. Ideal 
for home and holidays as no Aerial 
or Earth re- 
quired. Enjoy 
assembling and performance. 
Our solderless 
Terminals en- 
sure perfect con- 
nections using 
first grade Tran- 
sistors and all to 
parts incl. Ear- 
piece for private listening. Will 
receive Luxembourg (the station of the stars) and other stations on both 
Medium and Long waves. Penlight Battery operated, 37/8. Post and 
insurance, 2/6. 

Building A 'Scope? 

3ín. oscilloscope tube. American 
made type No. 3FP7, 6.3 v. 0.6 amp. 
heater, electrostatic deflection, brand 
new and guaranteed with circuit 
diagram of scope, 15 /- each, plus 2/6 
post and insurance. 

Tape Recorders 
One of the easiest 
ways to learn 
anything, is to 

tape" it and 
then keep play- 
ing it back. The 
industrious Jap- 
anese have really 
gone to town on 
tape recorders 

this year and many bargains are on 
offer. It is the writer's opinion that 
there is bound to be a big demand for 
them as Christmas presents so there 
is a good reason why you should buy 
your tape recorder immediately. 
Prices range as follows: 
Child's Model £4.19.8 
Assemble yourself Model £6.19.6 
Model No. H11-3 £7.15.0 
The "Treasurer" £8.19.8 
The "Pocket Secretary " 214.14.0 
The first two are not really good 
enough for music but they are quite 
good for speech. The last three are 
reasonable also for music. All have a 
value out of all proportion to their 
cost. Try this new learning tech- 
nique -you will be amazed. 

"Dipyt" Automatic Head- 
lamp Dimmer 

A transis- torised 
device for 
automati- 
cally dip- 
ping head- 
lamps so leaving driver's 
hands and feet free for emergency. 
could easily avoid an accident. We 
now offer such a device ready made 
and tested. The unit measures 5 x 
2 x 5in. and fits under the dash, it is 
very easy to wire into the circuit and 
can also be used to control side lamps 
for parking. Price of unit Is £10.19.8. 
Carr. paid. Diagram and instructions 
free with unit or separate 2/6. (Agents 
wanted.) 
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Heater 
Just screw 
together. Uses 
1250 watt copper clad element 
which gives off 
black heat. Will 
last a lifetime. 
Ideal for bed- 

room, it's so safe. Complete in crackle 
finished case. 23.19.6, easily worth 
double. Carriage and insurance, 6/6. 

Cabinet & Pick -up 

Flood Lamp Control 
Our dim and full switch 
is ideal for controlling 
photo flood lamps: it 
gives two lamps in series. 
two lamps full brilliance 
and lamps off. Similar 
control of other appli- 
ances can be arranged 
where used in pair or 
where circuit can be 
split exactly In half. 
Technically the switch is 
known as a double -pole change over 
with off. Our price 3/0 Plus post and 
insurance 1 / -. 

Lens System for T.V. 
Camera 

The above illustrated bi- 
noculars originally part 
of the "see in the dark" equipment 
contain many lenses, and two comp- 
lete systems suitable for closed circuit 
TV cameras may be made from each 
(with the aid of our simple instruc- 
tions). The binoculars are new and 
they also contain 2 infra -red cells, but 
these are sold without guarantee, 
Offered at a really bargain price of 
22.17.6. plus 5/- carr. and ins. 

Transistor Set Cabinets 

Very modern cream cabinet, size 51 x 
3 x lifn. with chrome handle, tuning 
knob and scale. Price 7/6, plus 1/6 
postage and packing. 
Special quotations for quantities. 

Miniature 
Microphone 

American made. Dy- 
namic typpee real bar- 
gain at 2/6, plus 6d. 
Postage. 

Made for a famous Company intending to 
make a Battery Record Player but 
changed their minds. This is an ex- 
tremely fine looking cabinet, must have 
cost at least f2 to make. It is complete 
with handle and fasteners as illustrated. 
Also included in the parcel is a Cosmo- 
cord pick -up with crystal cartridge and 
sapphire stylus. Both items new and 
perfect. Price 1916, plus 4/6 Post & Ins. 

DO YOU EVER FORGET? 
This Pocket Secretary could 
eliminate the trouble 
(often embarrassment) 
your forgetfulness causes 
you -she will stay in your 
jacket pocket and as fast 
as you can think she will 
capture and store -ideas 
notes-formulae--appoint- 
ments-anything you can 
say or sing! then at your 
demand she will play 
them all back to you. 

Undoubtedly one of the smallest precision tape re- 
corders made. Entirely controlled by push buttons, 
you can record ar,d play back with the instrument in 
your pocket. It is a full function machine using stan- 
dard I' tape and easy to replace batteries. Speaking 
and playing back is from the same (crystal) micro- 
phone. 
Specifications: Dimensions: 61 x 2; x 11I, weight: 14 oz. 
recording time: 12 mans. rewinding time 4 mans. rec- 
ording system: D.D. Bias, erasing system: Magnetic 
erasing. wow and flutter: within 2', and frequency 
response: 500 -1,200 c/s (within -6db). 
Price 21414.0. Complete ready to work. 

Bargain for Service Engineers ,i. . 
You often come up against the old .#. 
set that won't be parted with. For 
these we can offer bargain parcel 
of rectifiers MÚ12 replacement and * 
1D5 replacement. Ex- government * 
of course, six of each for el. post * 
paid. #. 

Parcel of Mica Condensers 
50 all very useful values, Total * 
list price over 25. Yours for 5/ -, * 
plus 1/6. 

Simmerstat Heater Regulator * A device for controlling the * 
quantity of heat delivered from an 
element. boiling ring, heater. 
soldering iron 0wasCmpltely adjustable * 
from zero to max. Normally these * 
are 55/- each. Special snip price * 
15/- each. Plus 1/6 post and ,. 
Insurance. t 

Zener Diodes 
Latest invention for voltage control x. 
and stabilisation. Complete with 
circuit diagram 7/6. 

MULTI -METER BARGAINS! 
MODEL IT1/2 (fVlus. on right). 20,000 ohms per volt, 20 
ranges comprising A.C. volts, 5 ranges up to 1,000; D.C. volts, 
6 ranges up to 2.5KV; C.C. current, 3 ranges up to 26 ohms; 
resistance, 2 ranges up to 6 meg.; capacity 2 ranges up to 0.1; 
decibels -20 to + 22. Scale cornerwise to the equivalent of 
4 in. movement is a pocket size instrument measuring 44 x 
34 x lin. Complets with test prods, battery and operating 
instructions, price £5.5.0, post free. 
MODEL EPIOK. Similar in size and appearance to ITI /2 
except that this is 40,000 ohms per volt and maximum D.C. 
volts 1,200 instead of 2.5K, also no capacity range. Price 
25.19.6. Post free. 

Power Unit 
A useful source of D.C. for experi- 
menting, energising instruments, 
electroplating, reactivating batteries 
etc. This power unit can be made in a 
few hours and due to the availability 
of the rectifier valve at a very low 
price, we can supply the complete kit 
of parts with ABC instructions, fits 
Into any box for 9/6, plus 1/- post 
and insurance. 

ALL METERS BRAND 
NEW AND FULLY 

GUARANTEED 

MODEL TPSS. (Illus. on left). 20,000 ohms per volt; D.C. 
volts, 5 ranges up to 1,000; A.G. volts, 5 ranges up to 1,000; 
resistance, 2 ranges up to 10 meg.; capacity 2 ranges up to 
0.1; decibels -20 to + 26. 'One switch control, really beautifully 
made precision instrument, size only 34 x 54 x lain., price 
only £5.19.6. Post free. 
MODEL TPIO. Similar in size and appearance to TPSS, but 
sensitivity 2,000 ohms per volt, price 23.19.6. Post free. 
MODEL UI. A robust instrument of 1,000 ohms per volt 
sensitivity. A.C. /D.C. volts up to 1,000, D.C. current up to 
500, resistance up to 200K, size 54 x 34 x 2 }ins. complete with 
test prods, single switch control, large easily - read scale, 
price only 22.19.6. Post free. 

ELECTRONIC PRECISION EQUIPMENT LTD. * * 
post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road, # Eastbourne, marked Department 7. Callers may use any one of the Companies below. * 
866 London Road, 29 Stroud Green Std., 520 High Street North 42 -46 Windmill 11111, 246 High Street, * 

Croydon. Finsbury Park. N.4. Manor Park, E.Il. Ruislip, Middx. Harlesden, N.W.10. 
Phone: CRO 6558 Phone: ARChway 1049 Phone ILFord 1011 Phone: RUIslip 5780 Phone: ELOar 4444 * 

Half day Wednesday Half day Thursday Half day Thursday Half day Wednesday Half day Thursday 

** *1l(* * * ** * * * ** ** * * * * * * * * * * ** * **** * * * ** * * * * ** * * * * ** * * * ** * * * * * * * *** 
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ARMSTRONG AF208AM /FM 
RADIOGRAM CHASSIS 

* Full VHF Band (07 -108 Mo /s and Medium 
Band, 187- 570M).* 7 Valves * 5 Watts Output 
* 15db Negative Feedback * Separate 
wide range Bass and Treble Controls * 
2 Compensated Pick -up Inputs * Frequency 
Response 30- 22,000 c.o.s. +2db * Tape 
Record and Playback Facilities * Conti- 
nental Reception of Good Programme 
Value * For 3, 71 and 15 ohm speakers. 
Send S.A.E. for leaflet. 

PRICE 222.18.0 Carr. Free 

1962 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
B.W. 16 m. -50. LATEST MOLLA RD 
M.W.200 m - -5M m. ECH81, EF89, EOM, 
L.W. 800 m. -2,000 m. EL84, EROS. 

12 -month guarantee. 
A.C. 2001260 v. 4 -way Switch; Short -Medium, 
Long -Gram. A.V.C. and Negative feedback, 
9 ohm output, 5 watts. Chassis 134 x 51 x 21in. 
Glass dial, horizontal or vertical wording, size 
lOto. x 41in. Aligned and calibrated. Isolated 
Chassie. 

29.10.0 Cart. a Ins. 4/0. 

BARGAIN SALE PRICES 
New Boxed VALVES 90 -day Guarantee 
OZ4 6/- 6K7G 5/. EABC80 8/- PCL82 10/- 
1R5 8/- 6E81.4 6/- R1391. 4/- PULSO 10/- 
185 8/- 61.6G 8/- EBC4I 8/- PLO! 10/- 
1'ri 3/. 60701 6/- E13081 8/- PL83 8/- 
25E2 2/- eQ7G 8/- EBF80 9/- Pl'80 7/- 
384 7/- 68N7 6/- ECH42 9/- PY81 8/- 
3V4 7/. 6V6G 6/- ECH81 9/- PY82 7/. 
3Q5 7/. 6X4 6/- EPOS e/- PY83 8/- 
504 8/- 6X5 8/- EF89 8/- QP25 7/- 
5Y3 8/- 12AT7 8/. EL32 6/- SP41 3/- 
524 9/. 12AU7 8/- E1.84 7/. SP61 8/- 
6A07 4/. 12AX7 7/- EY51 9/- 022 7/- 
6AM0 4/. 12B117 7/- RY88 9/- 013041 8/. 
OATS 0/- 121E7 6/- EZ40 7/- UBC81 9/- 
6BA6 7/- 12K8 14/. EZ80 7/- UBF89 9/- 
6BE6 61- 12Q7 5/. EZ81 7/- 001181 9/- 
BBWB 71- 25YO0 9/- E1148 1/. UCL82 10/- 
6C4 6/- 35L6 9/. HABC8010/- UCL83 12/- 
6D6 5/. 35Z4 5/. IIVR2A 5/- UF89 9/. 
6G8 4/. 807 6/- KT33C 8/- UL41 9/- 
6116 3/- 954 2/. KT76 8/- UY41 7/- 
6J5 5/. DAF98 8/- MU14 7/- UY85 7/- 
eJ6 6/- DF96 8/- FCC84 8/- UU9 7/- 
6J7G 8/- DK96 8/- PCF80 8/- VR150 7/- 
6K8 6/- DL96 8/- PCF82 8/- W81 8/- 

I.F. TRANSFORMERS 7/8 pair 
406 K/s Slug Toning Miniature Can, 2 a i a Zia. 
High Q and good bandwidth. Data shoots. 

ELECTROLYTICS 
TUBULAR TUBULAR 

1/350V 2/- 50/360V 6/6 
2/350V 2/3 
4/450V 2/8 
8/450V 2/8 
16/450V á/- 
321450V 3/9 
26/25V 1/9 
50/26V 2/- 
60/30V 2/- 

100/25V ß/- 
250/25V 8/- 
500/12V á/- 
8+8/450V 3/8 
8+16/450V 3/9 
10 +18/430V 4/3 

32+32/330V 4/8 

FAMOUS 
MAKES 

CAN TYPES 
16450V 5- 
32/350V 41- 
100/270V 5/8 
2,000/6V 4/. 
5,000 /6V 5/- 
32 +32/350V á/- 
32 +32/450V 6/- 
32+32+32/350V7/- 
10 +50/350V 7/- 
64+120/350V 11/6 
100 +200 /370V 12/8 

COMPLETE RADIO 
CHASSIS £5.19.6. post free 

4 Mullard valves. 51n, speaker. 
Superhet Circuit. BRAND NEW. 
Size 9 x 6 x 55ín. high. Tested by us ready 
for use. 200 /250 v. A.C.-D.C. Mains. 

DE LUXE MODEL as Illustrated with 
illuminated dial. Fully tunable over 
Medium and Long Wave. 12 -month Guar- 
antee. 

MAINS TRANSFORMERS 200/260 v. A.C. 

Postage 2/- each transformer. 

STANDARD, 250.0.250, 80 mA, 6.3 v. 3.6 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v. 
2 a. or 4 v. 2 a. 22/8, ditto, 350.0 -350 .. 29/8 
MINIATURE 200 v. 20 ruA, 6.3 v. 1 a. 10/8 
MIDGET. 220 v. 45 mA, 6.3 v. 2 a. 15/6 
SMALL, 220.0.220, 50 cnA, 6.3 v. 2 a. 17/6 
STD., 250 -0.250, 65 mA, 6.3 v. 3.5 a..- 17/8 
HEATER TRANS. 6.3 v. 14 amp. 7/8 
Ditto, tapped see. 2, 4, 6.8 v., 14 amp. 8/8 
Ditto, sec. 6.3 v. 3 amp. 10/8 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
3, 4, 5, 0, 8, 9, 10, 12, 15, 18. 24, 30 v. 22/8 
AUTO TRANSFORMER, 150 w. .. 22/8 
0, 120, 200, 230, 250 v., 500 w. 82/8 
MOLLARD "610" Mains transformer . . 80/. 
PARMEKO MAINS TRANSFORMER. Made for 
special contract, the ratings can safely be 
doubled. Guaranteed 2 years. Primary 0.110- 
210. 230 -250 v. H.T. 300 -0.300 v. 60 mA. L.T. 
6.3 v. 1.8 amp. Size 4 x 34 x 34 im Weight 61b. 
Post 2/6 17/8 
MAINS POWER PACK. Size 31 x 44 x 4 in. 
with mains transformer, metal rectifier and 
condensers to provide smoothed H.T. output 
220 v. 46 mA. D.C., L.T. 6.3 v. 2 a. Centre 
tapped. All ready built on a strong metal chassis. 
Brand New. Bargain. Post 2/8 .. .. 29/6 

INTERVALVE TRANSFORMERS 3:1 or 5:1 9/- 
O.P. TRANSFORMERS. Heavy Duty 50 snA, 4/6. 
Multiratic, push -pull, 7/6. Ditto, 10 w., 15/8. Mini- 
ature. 394m etc., 6/9. L.F. CHOKES 16/100. 60/65 
mA, 5/ -; 10 H., 85 mA, 10/J8; 10 H., 150 mA 14/, 
FULL WAVE BRIDGE SELENIUM RECTII!IE : 
" 6 or 12 14 amp., 8/9. 2 a., 11 /8; 4 a., 17/8. 
CHARGER TRANSFORMERS. Tapped input 200/ 
250 v. for charging at 2, 6 or 12 v., 14 amps.. 15/8. 
2 mops., 17/8; 4 amps., 22/8. Circuit Included. 
4 AMP CAR BATTERY CHARGER with amp. 
meter Leads, Fuse fees, etc., for 0 v. or I_ v., 69/9 

H O O K S list S.A.E. 
40 Circuits for Germanium Diodes 3/ -. 
"W.W." Radio Valve Data. 8/ -. 
High Fidelity Speaker Enclosure, 5 /.. 
Valve and TV Tube Equivalents, 9/8 
TV Fault Finding, 5/ -. 
Quality Amplifiers, 4/8. 
Radio Valve Guide. Books 1. 2. 3 
or 4, 5/- each. 
Transistor Superhet Receivers, 7/8. Practical Radio Inside Out, 3/8. 
Master Colour Code Chart, 1 /6. 
Tranui <tor Controlled Models, 7/8. 

4 TRANSISTOR PUSH -PULL AUDIO 
size 3 x 15 x o. AMPLIFIER 

A ready built miniature push -pull amplifier with 
input and output transformers, 4 transistors. 
Ideal for use with record players, Intercoms, etc. 
Complete with full instructions and circuit. 
Price 52f6 9v Batt. 2/3, 241n. Speaker 15/. 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit or 
tubes with falling emission. 

circuit, 
instructions supplied, mains input. 
Type A optional 25% and 58% boost. 
2v. or 4v. or 8.3v. or 18.8v. or 12.6v. 
State voltage reqd. PRICE 10/8. 

LOUDSPEAKERS P.Y. 8 OHM. 2i, 3, 410., 19/6. 
51n. Rola, 17/8; 8ln. Plessey, 19/8; 71n. x 41n. Rola 
19 / -; Oils. IOula, 18/8; 10 x 616. 27/9; 10in. Rola, 
80/ -; 41n. Tweeter, 26 / -; 12in. R.A. 80 /e; 134 a Ola., 
Double Cone E.M.I. 46/-, 
STENTORIAN 11F1012. 1016.8 to 16 ohms, 10 w. 95/. 
35 ohm, 7 x 410., 26/.; 51n.. 22/6; 3410., 19/8, 

BAKER SELHURST 
LOUDSPEAKERS 

Details S.A.E. 
121n. Baker 15w. Stalwart 
3 or 15 ohms, 45. 13,000 

12in. Stereo; Foam Sue - 
pension, 12m., 35- 16,000 
e.p.a. 88.17.8 
12;0. Baker Ultra Twelve, 
20 c.p,s. to 26 kc/s. 617.10 
15ín. Auditorium, 35 w., 
Bass. 20 c.p.e. to 12kç/a, 218 
Details and Enclosure 
plane B.A.E. 
TWIN GANG TUNING CONDENSERS. 365 pF. 
miniature lin. x 1tln. x 1110., 10/ -. 500pF Standard 
with trimmers, 9/.; midget, 7/8; with trimmers, 91 -; 
500pF slow motion tuning, standard or midget, 9 / -, 
SMALL 3 gang 600 pF, 17/.. 
SINGLE 25 pF, 50 pF, 75 pF, 100 pF, 180 pP, 6/6. 
Solid dielectric 100, 300, 600 pF, 9 /8. 
CONDENSERS. New stock. 0.001 mid. 7 kV, 
T.C.C., 5/6; Ditto, 20 kV, 9/6; 0.1 mid. 7 kV, 6/5. 
Tubular 500 v 0.001 to 0.05 mfd. Sd.; 0.1, 1/ -; 
0.25, 1/8; 0.5/500 v., 1 /9; 0.1/350 v., 9d.; 0.112,000 v. 
0.1/1,000 v., 1/9; 0.1 mfd., 2,000 volts, 3/8. 
CERAMIC COMM. 500 v. 0.3 pF to 0.01 mfd., 94. 
SILVER MICA CONDENSERS. 10% 6 pF to 600 pP 
9d.; 600 pF to 3,000 pF, 1 /-, Close tolerance 
t± 1 pF) 2.2 pF to 47 pF, 1/ -. Ditto 1% 50 pF 
to 815 pF, 1 / -; 1,000 pF to 6,000 pF, 1 /9. 

485 ke /S SIGNAL GENERATOR 
Price 15 / -. Uses B.F.O. Unit, ZA 30038 
ready made with valve I85. POCKET 
SIZE 2$ x 44 x lin. One resistor to 
change, full instructions supplied. 
Battery 8/8 extra. 89V li V. Details S.A.E. 

WAVECHANGE SWITCHES 
8 p. 4 -way 2 wafer long spindle. 6/6 
2 p. 2 -way, or 2 p. 6 -way long spindle or 4 p.2- 
way or 4 p. 3 -way long spindle .. 3/8 
3 p. 4 -way, or 1 p. 12 -way long spindle .. 8/6 
Wavechange "MAKITS ", Wafers avail- 
able: 1 p. 12 way, 2 p. 6 way. 3 D. 4 way. 
4 p. 3 way. 6 p. 2 way, 1 wafer switch, 8/8: 
2 wafer switch. 12/8: 3 wafer switch. 18/ -: 
additional wafers up to 12, 3/8 each extra. 
Toggle Switches, s.p., 2/ -: d. 3/8; 
d.p.d.t., 4/.. Rotary Toggles s.p., 3 /t; d.p., 
4/6. 

CRYSTAL MIKE INSERT, 8/8 
Precision engineered. Midget Size 

ACOS 39 -i DE LUXE STICK MIKE 35/. 
TSL QUALITY STICK MIKE 25/. 

Valveholders. Pax. int. oct., 4d. EASD, 

5 and pin, L -. LMOULDEand Mazz 
Amer. 

nd 
Int. oct., Bd.: B7G, B8A, BOG. BSA. 9d. 
B7G with can, 1/8. BOA with can. 1/9. 
Ceramic EF50, B7G, BOA. int. oct.. 14-. 
B7G, BOA cans, 1/- each. 

Quality 2 -Stage HI -FI ANIPI.IFIER 
A.C. only, 200 -250 v. Valves ECL88 and 
EZ80. 3 watt quality output. Mullard 
tone circuits. bass boost. treble and 
volume controls. Separate engraved 
front panel with de -luxe finish. Heavy 
duty output transformer 3 ohm. 
Shrouded mains transformer. Stove 
enamelled chassis size 6in. x Mn. x Sin 
Bargain Price 24.10.0. Circuit supplied. 

THE ORIGINAL 

RADIO COMPONENT 
Our written guarantee with every purchase. Pus 133 or 68 pass door 
NEW COMPONENT LIST 1/- S.R. Station Selhurst 
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Volume Controls 
Linear of Log Tracks. 
Long spindles. Midget 
6 K ohms to 2 Meg. 
L /8, 3 / -; D.P., 4/8; 
Stereo L/S 10/8; DP 14/8 

80 CABLE COAX 
Semi -air spaced }in. 
Stranded core. 

40 yds. 17/8 6d.yde 
60 yds. 25 /- 

Fringe 
spaced. I - yd. 

TELESCOPIC CHROME AERIALS. 131n. extending 
to 431n., 8/8 ea. Coax Adaptor Plug, 1/8 extra. 
TRIPLEXERB Bands I, II, III .. 12/8 
COAX PLUG 1/- LEAD SOCKET.. 2/- 
PANEL SOCKETS 1/- OUTLET BOXES 4/8 
BALANCED TWIN FEEDER yd. 84. 80 or 300 ohms. 
DITTO SCREENED per yd. 1/8. 80 ohms only. 
Wirewoond Ext. Speaker Control, 100 3 / -. 
WIRE -WOUND POTS, 3 WATT. Pre-set Min. 
TV Types. All values 10 ohms to 25 K., 3/- es. 
30 K., 50 K., 4/ -. (Carbon 30 K., to 2 meg., 3 / -). 
WIRE -WOUND 4 WATT Pots. Long spindle. 
Value, 50 ohms to 50 K., 8/8; 100 K., 7/8. 
PHILIPS TRIMMERS, 0.10 pF, 3 -30 pF, 1 / -. 
TRIMMERS, Ceramic. 30, 50, 70 pF, 9d.; 100 pF, 
150 pF. 1/3; 250 pF, 1/8; 500 pF, 750 ph', 1/9. 
TV etc. TRIMMER, 1000 pF, with knobs, 2/- 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
} w., 4d.; } w., 4d.; 1 w., 8d.; 14 w., 8d.; 2 w., 1/ -. 
High Stability. } w., 1 %, / -. Preferred values 
loll to 10r meg. Ditto 5 %, 100 to 22 meg., 9d. 

watt 
10 watt 

l 
WIRE -WOUND RESISTORS 2i3 

10 ohms- 10,000 ohms 
15 watt 2/- 
12.5K to 50K 10 w. .. ,. .. .. 3/- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play 7in. reel, 2,400ft. 60/- 
51n. reel, 1,200ft. 37/6 

Long Play 71n, reel, 1,800ft. 86/- 
511n, reel, 1,200ít 28/8 
Sin. reel, 900ft. 18/8 

Standard 7in. reel, 1,20010. 25 /- 
51n. reel, 800ft. 18 /- 

Spare 
Plastic 
Reels 

3in. 1/6 
41n. 2/- 
51n. 2/- 
Din. 21- 
71n. 2/6 

"Instant" Bulk Tape Eraser and 
Head Defluxer, 200 /250 v. A.C., 27/6. 

Leaflet with full details. S.A.E. 

CRYSTAL SET BOOKLET, 1 / -. 
CRYSTAL DIODE G.E.C., 2 / , OEXS4. 4/ -. 0A81,111-. 
HIGH RESISTANCE PHONES. 4,000 ohms, 18 /- pr. 
SWITCH CLEANER. Fluid squirt spout, 4/8 tin. 

HIGH GAIN TV PRE -AMPLIFIERS 
BAND 1 B.B.C. 

Tunable channels 1 to 5. Gain 18dB. 
ECC84 valve. Kit price 29/6 or 49/6 
with power pack. Details 6d. (PCC84 
Valves if preferred.) 

BAND Ill I.T.A. -Same prices. 
Tunable channels 8 to 13. Gain 17 dB 

1 /161n. Paxcelin Panels, 10 x 81n.. 2/ -. 
Miniature Contact Cooled Rectifiers, 
250V 50mA, 7/6: 250V 60mA, 8/6; 250V 
85mA. 9/6; 200 MA, 21/ -: 300mA. 27/6. 
TV etc., Silicon Sub -Min. Rectifier. 125V. 
300mA. 8/6; 250V, 300MA, 14/8. 
Selenium Rect., 300V 85mA. 5 / -. 
Coils Wearite "P" type, 3/- 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, 41 -. 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, 6 x lin., 3/ -; 8 x 5/161n., 3/ , 
H.F. Chokes, 2/6. Osmor QCI, 6/9. 
T.R.F. Coils, A /HF, 7/- pair; HAX. 3/ -. 
Repanco DRR2, 4/ , DRX1, 2/6. 
Radio Screwdriver, 5in.. 6d. 
Neon Mains Tester Screwdriver, 5/ , 
Solder Radiograde. 4d. yd., ilb. 5 / -. 
Black Crackle Paint. Air drying, 3/- tin. 

Aluminium Chassis, 18 s.w.g. Plain 
undrllled, 4 sides, riveted corners, 
lattice fixing holes, 281n. sides, 7 x 4ín. 
4/6:9 x 71n., 5/9; 11 x 71n., 8/9; 13 x 9in., 
8/6: 14 x 111n., 10/6: 15 x 141n., 12/6: 
Aluminium Panels, 18 s.w.g., 12 x 121n. 
4/6; 14 x 91n., 4/-; 12 x 8ín., 3/ -: 10 x 7in., 
2/3; 8 x 6ín., 2/ , 

COMPONENT SHOP 

"8 + 1" TRANSISTOR RADIO 
MEDIUM AND LONG WAVE KIT 
First class components to make a 6 
transistor 2 wave band superhet chassis 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, printed circuit, 851n. x 2tin., but 
EXCLUDING speaker and cabinet. 
Simple instructions LB (Free with 
kit). 
Speakers, 35 ohm, 7 x 41n, 25/- 

ar reeJa0 51n. 22/8, 3iM. 19/6- 

BULGIN PLUGS AND SOCKETS. Non -reversible 
P74, 2 -pin, 4/3; 1'73, 3 -pin, 4/8, etc. 
JACKS. English open circuit, 2/S. Closed circuit, 
4/3. Grundig type, 3 pin, 1 /3. 
JACK PLUGS. English, 5/ -; Screened, 4/ -; Grnndlg, 
3 pin, 3 /6, 
ALADDIN FORMERS and cores, }in., 8d.; Dn., 104. 
0.3in. FORMERS 5937 or B cane TV1 or 1,1in. 
sq. x 29 in. or lin. eq. x 1 1In., 2/- with cores. 
SLOW MOTION DRIVES. 6: 1, 2/3. 
SOLON IRON, 25W, 200V or 230V, 24/ , 
ANTEX SUB-MIN IRON 15w. 200 or 240 v., 29/8. 

JASON FM TUNER COIL SET 
29/ -. H.F. coil, aerial coil, oscillator 
coil, two 1.f, transformers 10.7 Mc /s 
detector transformer and heater choke. 
Circuit and component book using four 
6AM6, 2/6.' Complete Jason FMT.I 
Kit. Jason chassis with calibrated dial. 
components and 4 valves, 28.5.0. 

MAINS DROPPERS. Midget adjustable sliders, 
0.3A, 1,000 ohms, 6/ -; O.2A, 1,200 ohms, 6 / -; 
0.15A, 1,500 ohms, 5 / -; O.1A, 2,000 ohms, 5/-. 
MIKE TRANSFORMER. 60 -1, 8 /9. 
P.V.C. Conn. Wire. single or stranded, 2d. yd. 
Sleeving, 1 or 2 mm, 2d.; 4mm, Sd.; 6 mm, 6d. yd, 
SPEAKER FRET. Gold cloth, 17 x 25in., 5/ -; 25 x 
351n., 10 / -, Tygaa, various colours, 52in. wide from 
10/- ft.; 26in. wide, from 6/- ft. Samples, S.A.E. 
Expanded Metal, Gold, 12 x l2in., 6/ -. 

TELEVISION REPLACEMENTS 
Line Output Transformers 
from 452- each, NEW Stock 

and other timebase components. Most 
makes available. S.A.E. with all enquiries 

WEYRAD 
COILS AND TRANSFORMERS FOR 
2 -WAVE TRANSISTOR SUPER - 
HETS WITH PRINTED CIRCUIT 

AND FERRITE ROD AERIAL 
Long and Medium Wave Aerial -RA2W. 
On 61n. rod, 208pF tuning. 12/6 
Car Aerial Coil. 1/- 
Osc. Coil P50 /1AC. 176pF tuning. 5/4 
1st and 2nd I.F. Trans.- P50 /2CC. 470kc /s 
11 /16ín. dia. by tin. 5/7 each. 
3rd I.F. Trans.- P50 /3CC. 6/- 
Spare Cores 8d. each. 
Driver Transformer- LFDT4. 9/6 
Wavechange Slide Switch. 3/6 
Printed Circuit -PCAI. Size 2f x 8 }in. 
Ready drilled and printed. 9/6 
Volume Control. 5K8DP. 4/6 
7 x 4ín., 35 ohm Speaker. 25/- 
Din. round 35 ohm speaker. 19/6 
24 Fixed Resistors. 10/6 
18 Fixed Condensers. 21/- 
Tuning Gang with trimmers. 10/6 
6 Mullard Transistors and diode. 42/6 
Constructor's Booklet. 2/- 

Circuit and Details S.A.E. 

NEW MULLARD TRANSISTORS 
0071 6/ , OC72 7/8, OC81D, 7/6, OCBL 7/6. 
0C44 8/9, 0C45 8/9, 0C171 10/6, AF317 9/6 
Sub Miniature Condensers. 0.1 mid, 
30 v. 1/3. 1, 2, 4, 5, 8, 16, 25, 30, 50, 100 
mfd. 15 volt 2/6 each Transistor Holders 
1/3. 

B.B.C. Pocket 2 Transistor. M.W. 
and L.W. Radio Kit, 22/6. 
Miniature earpiece, 7/6. Batt. 2/3. 

SPECIALISTS,. 
1 / -, unless otherwise stated. C.O.D. 2/ -. 

331 WHITEHORSE ROAD 

WEST CROYDON 

Telephone: THO 1665 
(Export welcome. Send remittance 

and extra postage). 

MONARCH RECORD PLAYER 

Kit with ready built amplifier, speaker 
and cabinet. £12.¡0.0 cary. and ins. 51- 

Ia.*O..or en 
-714 wwwwí,i_ 

w..v. s-e e.e +w 
Garrard deluxe auto -player kit 

£12.19e6 ° details 
GARRARD QUALITY AUTO- 
CHANGER, 4- speed, with plug -in 
xtal head. Ready built 2 -valve 
amplifier, Loudspeaker and contem- 
porary styled Portable Player Case. 

All items guaranteed to fit together 
perfectly, can be assembled In thirty 
minutes, full instructions supplied 

4 Speed Aotochanger, B.B.R., U.A.14 17.10.0 

B.B.R., U.A.l2 Stereo /Mono ,. 88.5.0 

Garrard Model Autoslim .. .. 27.19.8 

4 Speed Single Player., EMI .. ,. 28.6.0 

Garrard TA Mk.D, GCB Head ., 18.0.0 

Garrard Model 4SP GC-2 .. 18.17.8 

Garrard 4HF Transcription 817.19.8 

Amplifier player cabinet. (except 4 H.F.) 70/- 

2 -valve amplifier and 8iin. speaker ., 96 /- 
3 -valve amplifier and filin. speaker .. 100/ - 

Wired and tested ready for use with above. 

Replacement sapphire styli available from 6 / -. 

Replacement %tale from 21 / -; etereo from 35/ -. 

SINGLE PLAYER KITS 
£8.15.0 post 4/6. Ready Built 
With 2- stage. 3 watts output amplifier. 
High flux 51n. speaker. Handsome 
portable case 13 x loi x 7#ín. Collaro 
4 -speed junior motor. LP /Std xtal 
pick -up for 7, 10, and 12ín. records. 

FEW ONLY KITS AS ABOVE 
but with 3 -speed B.S.R. Motor 

£7.15.0 (P (Post 

CABY MULTIMETER 
Model M.I. 54/- 

2 k ohm per volt, D.C. or A.C. 6 v., 30 v., 
120 v., 600 v., 1200 V. D.C. 30 mA, 300 mA. 
Ohms 0-100k. 

ARDENTE Transistor Transformers 
Type 03035, 7.3 CT; Push -Pull to 3 ohms 
for 0072, etc., I x t x tin. 9/8 
Type 03034, 1.75 1CT. Push -Pull Driver 
for 0072, etc., 1 x ! x fin. 9/6 
Type D3058, 11.5 : 1 Output to 3 ohms for 
0072, etc.. 1 x t x fin. 9/6 
Type D167, 18.2 : 1 Output to 3 ohms for 
0072, etc., !six bin. 12/- 
Type D239, 4.5 : 1 Driver Transformer. 10 /- 
Type 1)240, 8.5 : 1 Driver Transformer. 10 /- 

ARDENTE VOLUME CONTROLS 
Type VC1545, 5K with switch, dia. 0.91n.. 5/3. 
Type VC1760, 5K with switch, dia. 0.71n., 10/6 
Deaf aid ear piece xtal or magnetic. 7/6. 
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ANEIY-PiQACT/CAL WAY 
of UNDEPS'TAND/NG 

Radio Television Electronics 
Including: Transistors; VHF /FM; Hi -Fi equipment; Computers; Servo -meths; Test Instruments; 

Photo -electrics; Nucleonics, etc. 

R... Your Career... Your Own Business ... An Absorbing Hobby FO 
Radiostructor -an organisation specialising in electronic training systems offers a new self- instructional method 
using specially designed equipment on a "do- it- yoLrself" basis. 
You learn by building actual equipment with the big kits of components which we send you. You advance by 
simple steps, performing a whole series of interesting and instructive experiments -with no complicated mathematics! 
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and 
interesting way -in fact -you really have fun whilst learning! Post the coupon below, now, for full details.- 

RADIOSTRUCTOR 
LEADS THE WORLD 
INELECTRONICS TRAINING 

POST NOW 
To RADIOSTRUCTOR (Does[. G821 

READING, BERKS. 

Please send brochure, without obligation, tot 

* Name 
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12,62 

* BLOCK CAPITALS PLEASE 
(We do not employ representatives) 
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The Final Link 
THIS month we present the last in the current series of free, 

double -sided blueprints and we feel we have produced two 
designs of widespread appeal and interest. 

The first is the Luxembourg Tuner which, as the name implies, 
has been specifically designed for peak performance on 208m. 
This tuner incorporates some novel features which will appeal to 
those wanting to try something a little different, it is easy to 
build and is strongly recommended to readers who want better - 
than- normal reception of Radio Luxembourg. 

The reverse side of our blueprint also breaks new ground, so 
far as PRACTICAL WIRELESS is concerned. It is probably true to 
say that of the thousands of enthusiasts who take the trouble to 
build good quality receivers and amplifiers, a good many make 
do with inferior or indifferent arrangements for the final link in 
the audio chain. 

One can, of course, mount a loudspeaker on a solid baffle or 
insert it into a box of any convenient shape and size and get 
reasonable (even superb) results. Much depends, naturally, on 
the predominating acoustics and the degree of audio discernment 
in the ears of individual listeners. 

But this hit -or -miss approach, while capable of relatively good 
results can lead to disappointment and, in any case, it seems odd 
to carefully design the electronics and take the acoustics for 
granted. 

In general, then, a well -designed enclosure is the only real 
housing for a loudspeaker and the only acceptable device for 
disseminating high quality audio. 

We feel it is appropriate, therefore, to conclude this series of 
blueprints with The Berkeley -a specially designed bass reflex 
speaker enclosure which is suitable for use with P.W. or other 
high quality amplifiers and which will give added pleasure to 
your record, radio or tape listening. 

Our Query Service 
ONCE again we must remind our readers of the rules of our 

Free Query Service. The following points should be care 
fully noted: 

(i) We cannot undertake to answer technical queries over the 
telephone 

(ii) All queries must be accompanied by the query coupon 
from the current issue 

(iii) If a postal reply is required a stamped and addressed 
envelope must be enclosed with the query. 

We must also point out that we cannot design circuits to 
readers' specific requirements. Nevertheless we shall continue 
to help readers as far as possible but it should be remembered 
that all information necessary for answering the query should be 
sent to us. 
I I I I I I I I I I I I I I I I I I I I I 1 111111111111111111111111111111 111111111111111111111111111111111111111111111 1 111111111111111111111111111 

Our next issue dated .1 y will be published on December 7th. 
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NEWS AT HOME 
AND ABROAD 

Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of August, 1962, 
in respect of wireless receiving 
stations situated within the 
various Postal Regions of 
England, Wales, Scotland and 
Northern Ireland. The numbers 
include Licences issued to blind 
persons without payment. 

London .. 
Home Counties .. .. 
Midland .. .. 
North Eastern . .. .. 
North Western .. .. 
South Western 
Wales and Border Counties 
Total England and Wales .. 
Scotland .. .. .. 
Northern Ireland .. .. 

Grand Total .. .. 

639,984 
592,973 
429,035 
453,898 

:: 3348,9923 
198,280 

3,050,381 
.. 325,808 
.. 109.518 

,. 3.485.487 

High -power Radars for Ministry 
of Aviation 

CONTRACTS by the Ministry 
of Aviation have been 

awarded to Marconi's for the 
provision and setting to work of 
three dual installations of 
500kW, 50cm radars, type 
S264A. These will be sited at 
St. Annes (near Blackpool), Ash 
(near Sandwich, Kent) and 
Ventnor (Isle of Wight). These 
are the first radars ordered by 
the Ministry for the United 
Kingdom Airways System. 

The dual installations consist 
of the complete transmitting/ 
receiving and ancillary equip- 
ment in duplicate, feeding a 
common aerial head on a main/ 
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standby basis. One particular 
feature of the S264A equipment 
is that, being crystal controlled, 
it can be switched into operation 
from " cold " if necessary. 

Marconi 50cm radars are 
currently in operation at many 
British airports, Service establish- 
ments and airfields. 

Conference on the Design and Use 
of Microwave Valves 

THE Electronics Division of 
the Institution of Electrical 

Engineers is organising a three - 
day national conference in Sep- 
tember, 1963, on the design and 
use of microwave valves. This 
has been timed to fall between 
international conferences on 
microwave valves which are held 
every other year and the pro- 
gramme will be complementary 
to these conferences. 

The forthcoming conference 
will review present techniques 
and developments and will cover 
fundamental valve design, pre- 
sent performance and the use of 
valves in systems, including 
matching system characteristics 
with achievable valve perform- 
ance. 

It will be of particular interest 
to engineers in this country who 
do not attend international con- 
ferences and among the subjects 
to be covered will be " signal 
amplification and physical 
measurement ", " communica- 
tions and industrial applications" 
and "radar ". 

New Headquarters Installation 
for R.A.F. Radio Amateurs 

THE new headquarters of the 
R.A.F. Amateur Radio 

Society was opened recently at 
No. 1 Radio School, R.A.F. 
Locking. 

The society, which was formed 
in 1939, includes a large number 
of professional wireless opera- 
tors, both R.A.F. and ex- Service, 
in its membership and most local 
R.A.F. amateur radio clubs are 
affiliated. 

A grant of £660 from the 
Nuffield Trust for the Forces has 
paid for the most expensive of 
the new installation which is 
used in conjunction with a beam 
aerial which can be directed to 
any part of the globe. A standby 
transmitter also capable of top 
band communication has also 

A Marconi 50cm surveillance radar of the type recently 
ordered by the Ministry of Aviation. 

www.americanradiohistory.com

www.americanradiohistory.com


December, 1962 

been installed in addition to a 
2m VHF set which is restricted 
to United Kingdom use. 

Recording Noise 

LONDON is the first city in 
the world to be systemati- 

cally surveyed for noise. The 
information obtained will be 
useful for town planning 
generally and especially to 
architects when making provi- 
sion for insulation in new 
buildings of all kinds in the 
central area. 

Information about noise levels 
at selected sites throughout 
central London is also being 
recorded for use in particular 
town planning problems such as 
assessing the noise effects of 
elevated motorways and heliports 
and for siting hospitals and other 
buildings where noise may be 
detrimental to their use. 

The London Noise Survey is 
being conducted by the Building 
Research Station of the Depart- 
ment of Scientific and Industrial 
Research and the London 
County Council. Two vans 
with equipment which includes 
TR52/2 professional tape recor- 
ders supplied by EMI Electronics 
Ltd. are sampling noise levels 
for 100 seconds once an hour 
over a 24 -hour period at each of 
540 points, distributed at 500yd. 
intervals on a rectangular grid 
over central London. The work 
has continued since early in 1961 
and more than 350 sites have 
already been monitored. 

Noises are automatically 
recorded on magnetic tape every 
hour on the unattended tape 
recorders. At the end of the 
24 -hour period the tape is taken 
to the Building Research Station 
at Garston for analysis. 

New T.I.M. Recording 
THE Post Office is to make new 

recordings for T.I.M., the 
Speaking Clock. 

The present Speaking Clock, 
which has been in use since 1936, 
is to be replaced early next year. 
While the timekeeping of the 
present clock is as good as it was 
a quarter of a century ago some 
parts of it are obsolete. 

The new clock, which has been 
designed and built by Post Office 
engineers at the Research Station 
at Dollis Hill, London, will, with 
the new techniques employed, be 
cheaper to instal. maintain and 
operate. The quality of the 
recordings will also be improved. 
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A member of the LCC staff is seen here switching on an EMI tape recorder 
in a van at an Albert-Embankment site, in London, to record sample noise 

levels (see "Recording Noise "). 

The Great German Radio 
Exhibition 

OVER 100 firms to date have 
registered for the Great 

German Radio Exhibition to be 
held at the Berlin Funkturm 
from August 30 to September 8, 
1963. Final figures can only be 
estimated at the commencement 
of next year. However, it can 
already be determined that once 
again all halls and pavilions of 
the exhibition area occupied in 
1961 will also be in demand for 
the Radio Exhibition of 1963. 

The studios of the broadcast- 
ing stations will again participate 
with demonstrations in the 
exhibition. Formerly only one 
hall of the exhibition grounds 
was required to house the 
Channel 1 television programme; 
however, in the coming year a 
further hall is planned for the 
Channel 2 programme. 

Temporary VHF Station on the 
Isle of Skye 

THE BBC's plans for extending 
and improving reception of 

its sound and television broad- 
casting services in the West of 
Scotland and the outlying islands 
provide for several new trans- 
mitting stations, including a com- 
bined television and VHF sound 
station for the Isle of Skye. As 
the completion of this station 
and of the necessary radio links 
to connect it with the BBC's 
Scottish programme networks 
will take some time a temporary 
low -power VHF sound relay 
station has been brought into 
service at Penifiler to serve the 
town of Portree. This station is 
now transmitting the Scottish 
Home Service on 93.9Mc /s with 
horizontal polarisation, which 
means that VHF receiving 
aerials should be mounted hori- 
zontally. 

It is hoped to complete the 
television station for the Isle of 
Skye and the permanent VHF 
sound station, which will radiate 
the Light and Third programmes 
as well as the Scottish Home 
Service, early in 1964. 
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A HIGH QUALITY 
BASS REFLEX 

CABINET 

By R. Edwards 

The 
BERKELEY 

Loudspeaker 
Enclosure 

PRACTICAL WIRELESS December, 1962 

5HE bass reflex type of loudspeaker enclosure 
has been popular for many years on account of 
its ability to provide good smooth output down 
to the lowest frequencies normally reproducible 
by the particular moving coil unit employed. 

In this type of enclosure, which is also known 
as a "vented enclosure" or "phase inverter cabi- 
net", use is made of the sound waves radiated 
from the rear of the loudspeaker cone, and these 
waves are allowed to emerge at the front of the 
cabinet through an aperture or "vent" close to 
the loudspeaker opening. The interior of the 
cabinet forms a resonant cavity and its resonant 
frequency is determined by the volume of air 
enclosed and the area of the vent. It is usual 
practice for the enclosure to be tuned to the bass 
resonant frequency of the loudspeaker unit. 

Due to the loading provided by the enclosure, 
the characteristic peak in the loudspeaker speech 
coil impedance curve at bass resonance resolves 
into a pair of peaks, one just above the enclosure 
resonant frequency, and the other just below. The 
amplitude of both peaks is considerably less than 
that of the original single bass resonant peak, con- 

sequently there is less mismatch with the amplifier 
at this frequency than there would be normally, 
and so more power is delivered to the speech 
coil. 

Furthermore, in the region of resonance, greater 
air loading is offered to the cone resulting in 
improved efficiency of the system together with 
a reduction of amplitude distortion. 

For sound frequencies equal to and just above 
the enclosure resonant frequency sound waves 
radiated from the rear of the cone undergo a 
180° phase change and appear at the vent in phase 
with the radiation from the front of the cone, thus 
the effective sound output is the combined output 
of these two sources. 

When the sound frequency is lowered below 
resonance the phase of the air in the vent changes 
abruptly and tends to oppose that from the front 
of the cone. The response of the system therefore 
falls off just below the enclosure resonant fre- 
quency. 
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On the other hand, as the frequency is raised 
above the enclosure resonance the enclosed volume 
of air becomes increasingly capacitive and the 
sound waves from the rear of the cone tend to 
become absorbed within the cavity, until eventually 
at high frequencies there is practically no output 
from the vent and the system performs as an 
infinite baffle. 

Design Features 

Optimum size for a bass reflex cabinet is 
governed by the particular loudspeaker to be used, 
the cone diameter and fundamental resonance 
being key factors in this respect. The Berkeley bass 
reflex enclosure is intended for use with a high 
power amplifier, such as the Strand Amplifier (des- 
cribed in the October issue of PRACTICAL WIRE- 
LESS), and has been designed around a 12in. dia- 

To 
Output 

transformer 
ß¡15p 

fco= 3000c/s 

Fig. l -A half -section, constant- resistance network; 
parallel connection. 

meter moving coil unit having a power handling 
capacity of 15W. Provision is also made for the 
fitting of a H.F. tweeter unit. 

The loudspeaker specified is WB Model H.F. 
1216. This is a full range unit, covering 20c /s to 
16,000c /s and has a fundamental resonance of 
37c /s. A second choice would be the WB Model 
H.F. 1214. This is a less expensive unit and has 
a frequency coverage from 25c /s to 14,000c /s, 
while the bass resonance is at 39c /s. 

A corner style enclosure has been adopted as 
this allows full advantage to be taken of the walls 
as reflecting surfaces and these improve the low 
frequency sound distribution. A triangular cabinet 
has good acoustical properties and is, of course, 
likely to prove the most convenient shape for 
installation in a room. 

The dimensions of the Berkeley have been 
chosen to provide a volume of 9 cu. ft. which is 
about ideal for the type of loudspeakers specified, 
and it is tuned to just below 40c /s approximately 
by a plain vent. A smaller cabinet would result 
in inferior bass response and would also prove 
more critical in respect of tuning. The effects of 
standing waves are less serious in a large enclosure 
and can usually be dispelled by the use of only a 
small amount of lagging material. 

To ensure rigidity and so prevent resonance 
effects from any of the surfaces, all panels are lin. 
thick and are built up from equal thicknesses of 
blockboard and chipboard and glued together. All 
joints must be glued and must be air tight since 
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any air leakage other than through the two aper- 
tures in the front panel will impair the proper 
functioning of the enclosure as a "bass reflex ". 

The small aperture to the right of the large 
loudspeaker opening is for an H.F. tweeter unit, 
but the fitting of such a unit is quite optional. It 
is certainly advisable to try the enclosure with 
only the 12ín. unit in position before incurring 
further expenditure which, subsequently, may not 
perhaps appear fully justified. 

The question of what is correct tonal balance is 
very much a matter for the individual to decide, 
and it is possible, that due to the efficient bass 
response there may seem to be some deficiency 
in the upper register. In such a case the incor- 
poration of a tweeter unit should restore the 
balance satisfactorily by adding the necessary bril- 
liance to the reproduction. 

It is considered prudent to carry out this dril- 
ling and to fit the four screws during construction, 
or at any rate before the covering material is 
fitted to the front panel, since it would obviously 
be an inconvenient task to perform once the 
cabinet has been completely finished. 

If a tweeter is not to be installed initially this 
hole must be covered by means of a piece of +in. 
plywood about 6in. x 4in. This should be drilled 
to accept the four captive screws, and then 
clamped tightly against the inside surface of the 
cabinet with nuts. 

The drilling details given on panel F (Blue- 
print) are for the W.B. Model T.12 Tweeter Unit. 
Details of this unit and suitable crossover net- 
works are given later. 

To output 
transformer 

15f) 

fco = 3000 c/s 

LS/ 
Bass 

LS2 
Tre ad 

Fig. 2 -A half -section, constant -resistance network; 
series connection. 

Lagging the Enclosure 

Sound waves from the rear of the loudspeaker 
cone at middle and upper frequencies produce 
standing waves in the cavity, and these are some- 
times of sufficient severity to disturb the smooth 
response characteristic of the system and so to 
"colour" the output. It may be necessary to lag 
the interior with absorbent material in order to 
eliminate such effects. The amount of lagging 
needed can be determined only by experiment. 

Critical listening tests should be made with the 
completed (but unlined) enclosure installed in its 
final location. Such tests must be of fairly lengthy 
duration and should involve the reproduction of 
both music and speech, to permit a proper assess- 
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ment of the loudspeaker enclosure performance to 
be made. Dry, unnatural colouration or tendency 
to boominess or over accentuation of the lower 
frequencies may be cured by partially lining the 
inside of the enclosure with felt or fibreglass 
blanket material ¡in. to lin. thick. 

It is suggested that only two interior surfaces 
be lined, preferably the underside of the top panel 
and one of the side panels. An alternative and 
possibly better scheme is to suspend a curtain of 
the same material from the top panel so that it 
hangs diagonally across the interior of the 
cabinet. 

The application of absorbent material must be 
carried out discriminately, since excessive damping 
of the enclosure can have an adverse effect on 
the high frequency response. The inspection panel 
must always be replaced firmly in position before 
resuming listening tests. 

H.F. Tweeter Unit 
The H.F. tweeter W.B. Model T.12 is a horn - 

loaded pressure driven moving coil unit. It has a 
frequency range of 3,000 to 17,000c /s, an 
impedance of 15f1, and a power handling capacity 
of 15W. 

When using the tweeter, a crossover or dividing 
network is also required in order to restrict the 
range of frequencies applied to each loudspeaker. 
The type of crossover network recommended is 
that known as a half -section constant -resistance 
network. This particular kind of crossover can take 
two forms, either " parallel connec,ticn " as shown 
in Fig. 1 or " series connection ", Fig. 2. Actually 
there is very little to choose between these two 
forms. The series connection is often considered 
as being somewhat better in performance than the 
parallel arrangement; however, the latter circuit 
uses smaller value capacitors and so is cheaper 
and perhaps easier to make up. 
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A crossover frequency of 3,000c /s should be 
used, and the appropriate component values are 
given in the circuit diagrams. That part of the 
circuit feeding the L.F. unit forms a low -pass filter, 
and has an attenuation rate of I2dB per octave 
above the crossover frequency. The H.E. unit is 
fed from a high -pass filter, this having a similar 
rate of attenuation below the crossover frequency. 

The input impedance of the crossover network 
is 15f/ and the matching to the amplifier is not 
altered at all by the addition of the tweeter, 
although a slight loss in the total output does 
occur in the region of the crossover frequency. 

Above -The enclosure ready for the finishing touches. 

Left -A view inside the cabinet. 

A suitable crossover unit (type CX300- series 
connection) can be obtained from the manufac- 
turers of the loudspeakers. For those who may 
wish to construct their own networks details are 
given below. 

Paper, or metallised plastic film type capaci- 
tors should be used and these should have a volt- 
age rating of 50 -100V. Electrolytic capacitors are 
not suitable. It will be necessary to use capacitors 
in parallel in order to obtain the values specified. 

The coils can be easily constructed by winding 
16s.w.g. enamelled wire on a cardboard or plastic 
former lin. diameter and l }in. long. Cheeks 
about 3 1in. diameter should be fitted at either end 
of the former. The 1.125mH coil requires 210 
turns (about 16 layers) and the 0.56mH coil 145 
turns (11 layers). All turns must be close wound 
and the layers even. Terminate the completed coil 
by passing each end of the wire through a pair of 
holes in the end cheeks then bringing out about 
lin. of wire to provide the connection. 

For convenience the filter components should 
be assembled on a small wooden panel and, after 
the wiring has been completed, this can be 
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mounted on the floor of the cabinet. In order to 
avoid inductive coupling it is advisable to arrange 
the two coils so that there axes are at right angles 
to one another, and to space them about 3in. 
apart. 

Since there is a 180° phase shift through the 
crossover network, the two loudspeakers must be 
connected in what would be normally anti -phase. 
Correct phasing can be established by reversing 
the two leads to one loudspeaker speech coil and 
observing which arrangement gives best sound out- 
put. 

Fig. 3 (right) -An exploded 

view of the Berkeley. 

Blockboard 
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The Finish 
Regarding the finish to the cabinet. use has been 

made of applied "Vinyl" or "Fablon" to the 
sides, and wood or plastic veneer to top and edges. 
This eliminates the necessity of polishing to great 
extent. The front is covering with approved loud- 
speaker fabric. It is suggested that the cabinet 
should be first made up "dry ", then dismantled 
and finally glued up after any needful adjustments 
have been made. 

Start by cutting all the blockboard panels to 
drawings on the Blueprint plane all edges square, 

Veneer 

Block board 
Chipboar 1 

Bead 
Coverng 
material 

Covering 
material 

Bead 

Veneer 
Strip Make -up 

pt ece 

The units undermentioned in this article are 
manufactured by Whiteley Electrical Radio Com- 
pany Ltd., Mansfield, Notts., England. 

Building the Cabinet 
The construction of this corner cabinet is quite 

simple, complicated joints being eliminated 
entirely. A little care and attention to planing edges 
square and true will be well repaid when finally 
assembling. 

Two types of board are used, both of half an 
inch thickness. The inside is of chipboard (Wey- 
roc) and the outer of blockboard or laminated 
blockboard. This latter material is a superior 
board and is well worth the extra expense. Owing 
to the acoustic requirements regarding cubic 
volume of the inside of the cabinet it will be 
found that a 9ft. x 4ft. board of each material 
will be needed. Stock sized boards are usually 
8ft. x 4ft., so enquiries should be made concern- 
ing the availability of material of suitable size. 

Studs for S. 
tixing;usel4 
dia. screws 
for main L.S. 

s5unneiittwwasndd2284 
HF.unis. 

and where required at 45 °. Gauge a line to mark 
the boundary cf the chipboard all around the 
inside face of each panel. Care must be taken to 
get these marks the right distance in from the 
edges. They vary, due to the overlapping. 

Now cut the chipboard panels to fit the mark- 
ings and screw each pair together with ¡¡in. x 
No. 8 csk. screws at lft. centres. Having proceeded 
this far all sections should correspond to details 
cn the Blueprint. Assemble the cabinet by screw- 
ing through the edges of the blockboard with lin. 
x No. 6 csk. screws, making any adjustments to 
the meeting. rabbeted edges, etc. 

Clueing 
Having checked for squareness and tight joints, 

dismantle and glue and screw the respective panel 
sections together. These should be placed one on 
top of each other on a flat surface and weighted 
on top. Leave for a day to thoroughly set. This 

(Continued on page 749) 
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transistor 

tuner - 

receiver 

By A. Sydenham 
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; ` ,. . _ 
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2 ESPITE many criticisms of transistorised 
receivers one must acknowledge the high sensitivity 
of the superhet form -the distinction immediately 
being drawn between it and the TRF configuration. 

A simple TRF receiver employing regeneration 
might perform well enough in an area of high 
signal strength but when used under less favour- 
able conditions cause disappointment due to the 
low reserve of gain and limited tuned circuits. 

The superhet holds pride of place for reliability, 
stability, sensitivity and general performance and 
no TRF receiver can be made to equal it without 
becoming equally expensive. Beginners in 
particular are well advised to realise this for it is 
easy to become misled. 

Criticism of the audio quality emitted by 
transistor receivers and which is often considered 
inadequate for home use, is, however, frequently 
justified and is the price that must be paid for 

no Cal keys ComeCtiM 
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using small loudspeakers in small cabinets driven 
by Class B output stages from depreciating 
batteries. 

But listening to a radio programme on a mains 
powered A.M. receiver -where good quality audio 
is available -is, in many areas, rather unsatis- 
factory, due to the characteristic whistle caused by 
neighbouring TV receivers and /or the sundry 
bangs and pops due to radiated interference. 

It is an interesting project therefore to construct 
a transistor superhet tuner -which can be kept 
physically small -and feed its output to a good 
quality amplifier or, alternatively, to the " Gram " 
sockets of a suitable receiver. In this way much 
of the radiated interference is avoided for no 
external aerial is needed and at the same time an 
adequate reserve of audio gain becomes available. 

Details of a suitable tuner are presented here of 
a model recently constructed. When fed to the input 
sockets of a 10W mains powered audio amplifier 
similar to the " 5 -10 " the unit gave an excellent 
performance equalling that of the 2 -valve super - 
het tuner it displaced, the quality obtained being 
considered superior to that of the model using 

2 74 
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15 

St2,4..}e k 

--,D 
rot pot voll 

1-3.14,75 

Ferrite red 
aerial 

C9 DI 
185F WO 

Bi 
flV 

o 
Output ai 
o 1+ 

Transistor 
base connect' 

R12 RIJ 
82 8200. 

NF RF 

-- - Banged tuning__ - - -- 
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Fig. 1- Circuit diagram of the transistor tuner -receiver. 
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valves -which also had to have an aerial 
connected. 

The unit has also been tested in connection with 
the "Gram " sockets of a standard broadcast 
receiver and it was further proved that the unit 
could be used as a complete headphone, or 
personal, receiver if so desired. 

The Circuit 
This is on conventional lines, reliability being 

the aim -see Fig. 1. No claims to originality are 
made; the circuitry is familiar and easily 
recognised. Practical problems arise, however, in 
converting a circuit diagram to a working model 
and a good layout is not always easily obtained. 
Here the difficulty is resolved. 

Both the medium and long wavebands are 
covered, the switching being arranged so as to 
minimise the chance of the unit being left switched 
on accidentally. A standard 3 -way, 4 -pole rotary 
switch is employed: SIA and SIB selecting the 
waveband coverage, and the other two sections 
performing on /off duties and ensuring that the 
battery is completely disconnected at position " 2 ". 
The central switch position is " off "; it is 
thus impossible to change from one band to the 
other without going through the " off " position. 

TRI (0C44) functions as the frequency changer 
with TR2 and TR3 (0C45) as intermediate fre- 
quency amplifiers. Following the demodulator 
diode, D1, is an additional transistor, TR4 (OC71) 
which is used to drive the subsequent amplifier. 
The average emitter current of TR4 is 400µA and 
the whole tuner consumes less than 4mA, thus 
making battery replacement only a minor problem. 

If higher gain is required TR4 may be operated 
under common emitter conditions but the output 
impedance will be lowered to approximately 5kû. 
The necessary rearrangement of the stage is shown 
in Fig. 2 and if the unit is to be used as a head- 
phone receiver this is the best method -to adopt. 

A minor economy can then also be effected by 
omitting the 5.6kû collector resistor together with 
the output capacitor connecting instead high 
impedance phones between the negative rail and 
TR4 collector. It might also become necessary to 
experiment slightly with the 100kû base feed 
resistor to obtain optimum results. 

If the circuit of Fig. ,2 is used to feed a valve 
amplifier it might also become necessary to vary 
the value of the upper base feed resistor, 100kû, 
since the collector resistor is, as specified, a little 

on the high side. 
Only a small 
emitter current is 
required - about 
0.5mA. 

Referring again 
to Fig. 1 it will 
be noted that all 
transistors a r e 
stabilised by the 
familiar potentio- 
meter, emitter 
resistor form, and 
this together with 
t h e neutralising 
circuitry makes the 
unit completely 
stable. 

Fig. 2- Alternative circuit 
for Tr4 in common -emitter 

mode. 

Mechanical Details 
The whole tuner is constructed on a standard 

18 -way tag- board, the tags having been given 
imaginary numbers to assist correct identification. 
Although the appropriate figures can be marked 
on to the board it will usually be sufficient to 
locate No. 1 and No. 19 and count from there as 
required. 

The oscillator coil and the three I.F. trans- 
formers are mounted so that their pins project 
through the tag side of the board and although a 
separate hole may be drilled for each pin it is 
generally simpler to use a single hole -just large 
enough for all the pins to pass through together - 
for each component. This also makes the cores 
available from either end of the can. An array of 
small holes lies along the centre of the tag -board 
when it is purchased and it is only necessary to 
enlarge as required. 

Panel 
The wavechange switch, twin gang tuning capa- 

citor and outlet insulator are mounted on a metal 
panel affixed to the tag -board in such a way that 
the tags come at the bottom as may be seen in 
the appropriate illustration. For dimensions of 
this panel see Fig. 4. Because it is made of metal 
the din. fixing holes must be arranged to coincide 
with tags 3 and 11 on the board as shown and 
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Fig. 3- Drilling details for the component tag board. 
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prior to bolting it in position hin. thick paxolin 
washers must be placed over the bolts before they 
are passed through the board to prevent the under- 
side of the " L " from short circuiting all the tag 
eyelets it hides. 

A very simple bracket will also be needed to 
hold the ferrite aerial (which should be left to one 
side at this stage) and this will be bolted to tag 28 
on the same side as the panel. 

Constructional Notes 
Actual wiring construction should commence by 

fixing the canned transformers by letting their 
fixing lugs pass through small holes drilled for 
them. Care should be taken to check that the 
orientation agrees with that shown. These lugs 
are then pressed out flat and soldered as shown in 
Fig. 5. 

Before proceeding further it is advisable to plug 
each core hole on the transformers with sleeving 
or something similar to prevent any blobs of 
solder accidentally spilling in and locking the 
cores which are rather fragile. 

The remainder of the tag side of the board can 
then be wired as indicated in Fig. 5. The tran- 
sistors should be left until last. Check that elec- 
trolytic capacitor C12 and diode D1 are connected 
in the correct sense as shown. The taut layout 
allows for all component lead -out wires to be 
snipped off short. 

When wiring of the tag side of the board is 
complete (except for the transistors) the other side 
can be tackled and all wiring is illustrated in Fig. 6 
where the panel is shown pressed out flat for 

41/¿' 

December, 1962 

2/2 

1/2 dia,hoie a for swil 
for tuning 

capacitors 

1/g holes to coincide with tags 
No.3 and 11 on tagboard - 

Material: 16 s.w.g. aluminium 

Fig. 4- Drilling details of wavechange switch panel. 

clarity. C13 actually lies flush with the top of the 
board and must be slender enough not to foul the 
aerial (see illustration). 

When the capacitors are in position- observe 
polarities -the transistor wires may be sleeved 
and passed through existing small holes on the 
board. Provided thin sleeving has been used the 
set of leads on each transistor will fit firmly yet 
not overtightly. The transistor shells thus remain 
on the top side of the board whilst their wires pass 
below and are soldered using the normal 
techniques. 

The aerial may now be fixed in position as 
shown and wired allowing the connecting leads 

Fig. 5 -(a) Details of fixing transformer lugs. (b) Details of tag board wiring. 
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Trimmers TC2,T 

n-g ng tuning 
capacitor 
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_Outpu panel 
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+v 

-ve 

I Waveband 
and On-Off 

switch 

Stand -bff 
insulator -I 

C4 

Panel mounting bolt 

OTR2 
blue 

OTRI 

Illllllillllllllllllllllllllll 

- C13 

i P 

black Ferrite rod aerial 
L.W, coil (shortened to clarify wiring) 

Fig. 6- Wiring diagram for top side of the tag board. 

(which should be of stranded conductor) just loose 
enough to permit free movement of the two coils 
along the ferrite rod. 

The Switch 
Each of the four central " pole" tags control 

three of the " way " tags disposed around the rim 
of the switch and visual check is initially required 
to identify them correctly. It is then advisable to 
press flat alternate " way " sections as shown to 
obviate incorrect connections being made. If the 
battery flex leads are left until all the wiring has 
been checked over chances of damaging the 
transistors will be minimised. 

When satisfied that all is well a black flexible 
lead approximately bin. long is soldered to SIC 
rotor and a similar, but red, lead connected to SID 
rotor. The switch should then be set to position 
" 2 ", the central position, and the appropriate stud 
connectors affixed to the free ends of the flexible 
leads which may then be twisted together neatly. 

Setting Up 

A length of suitable cable (coaxial will do if not 
very long) should be connected to the stand -off 
insulator " I " (Fig. 6) the far ends being equipped 
suitably and connected to an amplifier or to the 
" Gram " sockets of a suitable broadcast receiver 
which may then be switched on and adjusted to 
normal three -quarter volume level setting. 
Alternatively high impedance phones may be used. 

M.W. coil 

Control knobs are then fitted to the tuner 
spindles and a battery connected. The rotary 
switch should then be turned to position " 3 " 
(M.W.) and the vanes of the ganged tuning capa- 
citor fully enmeshed. 

The modulated output from a signal generator 
tuned to 470 kc /s is now applied to the fixed vanes 
connection of VC1. The cores of T5, T4 and T3 
should be adjusted for maximum output in that 
order, the generator output being kept at a low 
level. 

Next the generator is set to 600kc /s and the 
oscillator coil core adjusted to receive the signal 
which is then further strengthened by sliding the 
medium -wave coil along the ferrite rod until best 
results are obtained. 

If the ganged capacitor is now rotated towards 
the other end of its travel the note should reappear 
again at 1,200kc /s, before the vanes are fully 
disengaged, to which frequency the generator may 
now be set before the aerial and oscillator trim- 
mers TC1 and TC2 respectively, are carefully 
adjusted for best results. 

Should the aerial trimmer need to be set fully 
home and the signal is still not considered correctly 
peaked then unscrew the oscillator trimmer slightly 
until the signal disappears. Now adjust VC1 to 
slightly fuller capacity when the signal will 
reappear; it should now be necessary to unscrew 
the aerial trimmer TCI slightly to obtain a peak- 
ing point. The adjustments should then be made 
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all over again, viz at 600kc /s and 1,200kc /s, until 
no improvement is possible. 

The Long -wave Band 

The rotary switch is next turned to position " 1 " 
and an attempt made at receiving the Light pro- 
gramme on 200kc /s with the vanes of VC1 
approximately one -half enmeshed. It is quite 
possible that C4 will need padding a little and is 
located in such a way as to be easily accessible 
for this purpose. Values as small as 30pF con- 
nected in parallel make a good deal of difference. 
Experiment by temporarily connecting various 
small value capacitors (50- 150pF) across VC2 in 

COMPONENT LIST 
Resistors 

(All 10%,1W carbon unless otherwise stated): 
RI 56k R9 33k 
R2 10k RIO 4.7k 
R3 3.9k RI Ik 
R4 56k R12 8.2k 
R5 4.7k R13 820 
R6 Ik R14 6.8k 
R7 I 2k 5% R15 22k 
R8 3-9k 5% R16 Ik 

Capacitors: 
Cl 0.1µF paper 
C2 0.01µF ceramic or paper 
C3 220pF mica 
C4 180pF mica (see text) 
CS 8µF electrolytic 6V 
C6 56pF 1% mica 
C7 0.01µF ceramic or paper 
C8 0.01µF ceramic or paper 
C9 18pF I% mica 
CIO 0.1µF paper 
CI I 0.01µF ceramic or paper 
C12 100µF electrolytic 12V 
C13 100µF electrolytic 12V 
C14 8µF electrolytic 6V 
C15 0.01µF ceramic or paper 
VCI 208 x I76pF twin gang, with trimmers, 
VC2 Jackson '00'. 
TCI 
TC2 

Inductors: 
T1 Ferrite aerial, MW /LW 
T2 Oscillator coil 
T3 IF coils 470 kc /s 
T4 IF coils 470 kc /s 
T5 IF coils 470 kc/s 

Transistors: 
ITRI - 0C44 White 

TR2 - OC45 Orange 
Mullard TR3 - 0C45 Blue 

TR4 - 0071 
DI - 0A70 

see VCI, VC2 

RA2W 
P50 I 

P50/2 
P50/2 
P50/3 

Switch: 
SI Miniature 
3 -way. 

Battery: 
BI PP4, or as 

Miscellaneous: 
Tagboard: 18 -way 6; x 2$in. (Radiospares). 
Panel material (aluminium), two knobs, hard- 
board, quadrant beading, stand -off insulator, 
wire, solder, etc., etc. 

Weymouth 
Range 

RFG3 
Pack or 
Set 

rotary, single wafer, 4 -pole, 

suitable, plus stud connectors. 
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turn at the same time swinging the vanes over full 
travel. 

Another quick method is to connect a 90pF 
trimmer across VC2 temporarily. Immediately the 
signal is received the long -wave coil should be slid 
gently along the ferrite rod to obtain best results in 
association with VCI, and an assessment made of 
the precise value of capacitance needed for C4. 

Warning 
The unit must not be used under any circum- 

stances in connection with a receiver or amplifier 
of the A.C. /D.C. class nor with a so called A.C. 
receiver that derives its H.T. from the mains 
direct. It may be used with a transistorised 
amplifier, however, if required. 

Comparable results are not likely to be obtained 
if alternative components, or transistors of another 
make, are utilised; the use of any sub -standard 
items is almost certain to ensure disappointment. 

Cabinet 
Dimensions of a suitable easily made cabinet 

constructed are shown in Fig. 7. It is made from 
hardboard held together with internally glued 
reinforcement strips, little weight being involved. 

3/6 814' 

3/e quadrant 
beaaing all round 

Fig. 7- Dimensions of suggested cabinet. 

To avoid defacing the cabinet front the tuner 
can be locked by creating a sub -panel of hard- 
board through which four 4B.A. bolts may be 
passed and countersunk to coincide with holes in 
the metal tuner panel. This sub -panel can then be 
glued -with the bolts projecting -to the inside of 
the cabinet. When dry the tuner is placed in 
position and the four 4B.A. nuts applied and 
screwed home. 

The actual cabinet front is cut }in. smaller than 
the dimensions given in Fig. 7, a frame of ¡in. 
quadrant beading being allowed to overlap by *in. 
all round to form a rebate for the sides, top, etc. 

As mentioned earlier the unit can be used as a 
completely self- contained headphone receiver if 
required and in this case a phone outlet can be - 

provided on the panel. 
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"BUILD- YOURSELF" TRANSISTOR RADIOS 
The finest receiver at present available 
for home construction. Fully tunable long 
and medium wavebands. Uses 7 Muller 
Transistors: 0C44, 2 0C45's, OC71, 
OC81D and 2 0C8l's, plus Crystal Diode 
0.170. 

The "REALISTIC" Seven 
STAR FEATURES * * ** 
* 7 Transistor Superhet. 

350 Milliwatt output into 4-inch 
high flux speaker. 

* All components mounted on a single 
printed circuit board, size 5} x Min. 
in one complete assembly. 

* Plastic cabinet, with carrying handle, 
size 7 x 10 x 311e. in choice of colours: 

* Red /Grey, Blue /Grey, all Grey. 
* Easy to read Dial. 
* External Socket for oar aerial. 
* I.F. frequency 470 K/cs. 
* Ferrite Rod internal aerial. 
* Operates from PP9 or similar battery. 
* Full comprehensive data supplied 

with each Receiver. 
* All colis and IF's, etc., fully wound 

ready for immediate assembly. 

An Outstanding Receiver. Lasky's 
Price for the complete parcel Inclu- 
ding Transistors, Cabinet, Speaker, 
etc.. and Full Construction Data. 
£6.19.6 Postage and Packing 4/8 
Battery 3/9 (included free with com- 
plete parcel). Data and instructions 
separately 216, refunded if you pur- 
chase the parcel. 

TELEFUNKEN STEREO HI -FI AMPLIFIERS £5.19.6 
Further Great Purchase Enahles 
us to Offer this Excellent Unit at 

25.19.6. Post 7/6. 
A complete stereo amplifier of unsur- 
passed quality, with Inputs for radio. 
tape recorder, F.M. tuner or any other 

source.either monaural or etereo. 
Output power 5 watts total (21 watts 
each channel). New and unused. 
listed at 19 gns. 

REMOTE CONTROL UNITS 
Comprising ON /OFF switch, BRIGHT- 
NESS and VOLUME Controle. Controls 
recessed into smart grey plastic case, 
fitted with 15 feet of 7 way multi cable 
in grey P.V.C. Listad at 22.2.0. 
I,ASKI(Y'S PRICE 9/6., a fraction of 
list prioe. 

KAPURA Model U1 

Multi -Test Matera 
* Complete with 

test leads. 
* 

fully gu 
new, 
aanf - 

teed. 
Sensitivity: 1.000 
ohms per volt A.C. 
and D.C. 
Ranges: (A.C. and 
D.C.) 0-15-50-250 - 
500 -1,000 v. D.C. 
current 0- 100 -500 
in /a. 0 -1 m/a (used 
at 0 -10 v. range). 
Resistance: 1 -2,000 
ohms (centre 24 
shins). 100 -200,000 
ohms (centre 2.9k.) 
Size: 5in. x 3in, x 21ín. 

LA SKY'S PRICE 39/6 
Carriage and Packing bi- 

TV TURRET TUNERS 
By famous manufacturer. I.F. 33 -38 Me /s., 
PCC84 and PFC80 valves fitted, also 12 
sets of coils. 
l.asky's Price Complete with Valves 
and ('oils 29/6. Postage 2/6. 

Distler Miniature Motors 
e volt battery operated 7/11. P. & P. 2/6. 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 
o 

o 
o 
o 

o 

<.00 o o o o o a vo oo 55,, 55 5 .; 
CRYSTAL PICK- UP o 

CARTRIDGES 
Lowest Prices Ever! o 

All complete with Styli, L.P. o 
and Standard (and Stereo where 

Fully guaranteed, stan- 
dard fitting, will ht most P.0 .. 

arms and heads. o 
Postage 1/- each extra 

MONO 
TYPE C.T.1. By well known o 
manufacturer. With 2 sap - 
phire styli 12/6 s. 

Garrard GC.2 15/- 
Ronette Studio O 15/- c 
Acos GP.65/3 15/- s. 
Acos GP.65 /I 17/- > 

Ayos GP.67 /1 17/- 
Acos GP.ei /1 18/- o 

STEREO 
Acostereo 73/1 with 2 sap- ° 

phares 25/- 
o Acostereo 73/2 with Dia- 

mond, L.P. /Stereo and o 
sapphire Std 29/6 ° 

Collera type C. Turnover, 
o with 2 sapphires 25/6 

Collet S,C.1. Turnover with 
2 sapphires 24/6 

Collet S.C.1. Turnover, with 
Diamond L.P. /Stereo and 
sapphire Std 29/6 

Ronette Stereo O.V. Turn- 
over. with 2 sapphires 29/6 

Ronette Stereo type 105, 0 
with 2 sapphires 35/6 0 

Rosette Stereo type 105, 
with Diamond L.P. /Stereo 
and sapphire Std. 39/6 o 

The New "ALBERTA 5" Mk. 11 
Now using printed circuit and supplied 
with miniature earphones for personal 
listeningg at no extra cost. 
Pusö -gull, 288 
m 
output. 

tie trans. Firs : ,, transistors , ,. . 

and one diode, 
L }In. moving mi m 
coli speaker, s IN In ferrite rod wooing 
aerial Med. imilnanan 
and long wave. 
Smart plastic 
Case, 41 x 3+ x 
l }in. overall. 

BUILT FOR 59I Post 
/ 

All componente available separately. 
Full details, circuit diagram, 1/8 poet free. 

THE BETA TWO 
A 2- transistor plus 2 -diode personal 
receiver for home construction. Uses 
printed circuit and ferrite rod serial. 
Personal earphone gives clear reception 
for private listening. Tunes over full 
medium waveband. Uses same cabinet as 
our Alberta 5 receiver, illustrated above. 
Size 51 x 3} x limn. overall. All compo- 
nente available separately. CAN BE 
BUILT FOR 21 I- Postage 2e. 64. extra 
Including personal earphone, cabinet, etc. 
Circuit diagram and step by step inetruo- 
tions ls. 6d. (Free with parcel.) 

TRANSTRONIC 
CONSTRUCTION KIT 

Make your own transistorised trans- 
mitter and receiver. With componente 
supplied, you can build 7 different circuits. 
Full size wiring diagrams for mounting 
on peg board 15 x ein. supplied. Two 
transistors 0044 and OC72, 1 XTAL Diode. 
No soldering necessary. 
IDEAL GIFT FOR YOUNGSTERS 
All components marked for absolute 
simplicity, attractively packed in multi- 
coloured gift box. 15 -page instruction 
booklet. Originally intended to retail at 
fá.4.8. 8 CÌAL OFFER 49,6 complete & 1p 

Money refunded 1 dissatisfied 
THE VERY LATEST 

"PHONOTRIX" TRANSISTOR 
BATTERY TAPE RECORDER 

Supplied in Real Leather Carrying Case, 
with Shoulder Strap (not illustrated). 
Capstan drive, push- button controls. 
Constant speed 31 1.ps.. uses 3in. spool. 
High impact plastic case with leather 
outer case. Size: 9i x 5 x 311.1. List 25 gas, 

1LASKY'S PRICE 18 t,7Ìí8. 
with Mike and Tape, Carr. 7/6. 

Electric Motors 
Brand New Single- 
phase motora. sui t- 
able for tape recor- 
ders, workshops, etc. 
Many uses. Rever- 
sible 200 -250v. 5in. 
oz torque. 1.400 r.p.m. 

Capacitor Start. Weight 41Ib., length 51n. 
Spindle both ends I x fin.; 1 x tin. Price. 
Including capacitor, 19/11. P. & P. 3/6 ex. 

207 EDGWARE ROAD, LONDON, W,2. 133 TOTTENHAM COURT ROAD, W.1- I 

BOTH OPEN ALL DAY SAT. Early 
Closing Thurs. Mail Orders to Dept. P.W. 

Near Praed Sc. PADDINGTON 3271/2 Nearest Stn. Goodge St. MUSEUM 2605 Edgware Road. 
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A Radio 
Astronomy 
Receiver 
for the Advanced Constructor 

Following upon the great success of the 
Radio Astronomy series by Frank W. 
Hyde F.R.S.A., F.R.A.S., we are 
publishing a further short series by 
the same author; commencing in 
December with an article describing a 

Radio Astronomy Receiver suitable for 
the advanced constructor. 

In the same issue, for the beginner, 
we continue "Understanding Radio." 

THERadio Constructor 
PUBLISHED DECEMBER I, 1962, PRICE TWO SHILLINGS 

DATA PUBLICATIONS LTD., 57 MAIDA VALE, 
LONDON W.9. 

December, 1962 

A[2,,c_qu 
SOLDERING INSTRUMENTS 

EQUIPMENT 
FOR THE 
RADIO AMATEUR 

ILLUSTRATED 
List 64. 

DETACHABLE BIT 

IN 
PROTECTIVE SHIELD 
List 700 

BRIT. & FOR. PATS. 

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 
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Central 
Control 
Amplifier 

By E. McLoughlin 

A MASTER CONTROL UNIT 
FOR AN AUDIO INSTALLATION 

(Continued from page 630 of the November issue) 

T must be stressed that voltages from the 
power supplies must be up to the full specified 
values. Slight deficiencies were found to produce 
immediate huge reductions in power in the proto- 
type in both amplifiers, leading to inferior per- 
formance. If the H.T. is down by only 50V below 
specified value there is almost 40% power loss 
from the EL84. If the L.T. D.C. supply is down 
by only IV at the points shown in the circuits, 
below the specified values, the available output 
power can be halved! 

But do not use voltages in excess of those speci- 
fied. Excesses (or deficiencies) can be cured to 
some extent by changing tappings on the mains 
transformer primaries (but watch the valve heater 
voltage!) or by altering the values of reservoir or 
smoothing capacitators or by using suitable 
droppers. The power unit must be trimmed to 
the specified voltages, using appropriate measures 
with the particular power supply components 
obtained. Rule -of -thumb methods using any old 
lash -up are here particularly likely to lead to such 
poor results as to make the whole unit rather 
disappointingly weak. 

Inputs 
The amplifier input is switched at will to 

"Laboratory " or "Line " by means of S4 (Fig. 2). 
In the position " Line " any signal on the line from 
apparatus at other stations can be fed into the 
amplifier and listened to in the laboratory /den on 
the internal loudspeaker in this unit provided that 
S3 is set to position " receive ". In this position 
S3 breaks the mains feed to the L.T. power -pack 
on contacts A, breaks the base -drive on contacts B 
(so that the transistors are not damaged by receiv- 
ing base -drive without emitter -collector voltage), 
breaks the connection of T5 to the line on contacts 
C (so that other signals are not fully or partially 
shorted, as explained above) and, finally, on 
contacts D. switches the incoming signals on the 
line through to R2 and R7 and hence to the ampli- 
fier input. 

In the position " Laboratory " on S4 the ampli- 
fier input is connected to both of two sources 
within the laboratory simultaneously via the 

decoupling and impedance -transforming resistance 
network R3, 4, 5, 6. This network assures that 
both sources transfer virtually all of their signal 
voltage into the amplifier, but negligible amounts 
mutually to each other. Which of the sources 
actually feeds the amplifier then must be decided 
simply by switching the desired source on and the 
others off at their own switches. If both are on 
they will mix in the amplifier without otherwise 
interfering with each other. 

Now, with S4 in the position "Laboratory ", S3 
may be at either position. The position 
"Receive " is then used as a " dummy " if the 
signal is merely to be listened to on the internal 
loudspeaker, confining it to the laboratory (e.g., 
when using the oscilloscope /signal tracer source 
for internal work in the laboratory-see below - 
and possibly somebody else in the flat or house has 
other apparatus feeding other signals on to the 
rest of the line). Such other signals on the line 
will, of course, not then be actually received until 
S4 is also switched to "Line ". 

If the signals from a laboratory source (S4 at 
position "Laboratory ") are now required to be 
sent on to the whole line -with suppression of any 
other signals possibly present -then S3 is switched 
over to " Send ". This switches mains on for the 
L.T. power -pack and connects the transistor ampli- 
fier input and output appropriately, also shorting 
R2 to prevent any possibility of instability. 

The combination S3 at " Send " and S4 at 
"Line " serves no useful purpose, neither does any 
damage nor causes instability. 

The internal loudspeaker can be switched on or 
off independently. If S3 is at "Send" and all 
loudspeakers in the system are of the same type 
the volume on the internal loudspeaker is a true 
replica of the volume on any other loudspeaker on 
the line when the series- resistors used as individual 
local volume controls on the line loudspeakers are 
cut out of circuit (maximum volume). 

Mains /Distribution /Power Supplies 

The unit described in this article contains all its 
own power supplies, which are built in tier fashion 
on to one side panel of the cabinet body, details 
of which will be given later. 

Fig. I (last month) gives details of the mains dis- 
tribution wiring. This follows the principles and 
general scheme sketched in the initial general 
article. Great care is essential in carrying out this 
wiring, which should be checked, checked, and 
rechecked before switching on mains power. 
Wrong connections or insecure, untidy connections 
could lead to highly dangerous conditions or to 
destruction of valuable equipment. 

Note carefully the arrangements for the mains 
isolation transformer. This item is generally too 
heavy and bulky and has too great a stray mag- 
netic field for inclusion within the cabinet of the 
present unit. It is thus attached via a four -core 
mains power cable of suitable length and quality 
and mounted separately at a suitable safe position 
in a proper and secure manner. The reasons for 
requiring this transformer were fully discussed in 
the introductory article. Take great care not to 
confuse the connections; errors could lead to 
dangerous conditions. 
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Cabinet Construction 
This unit is to be considered as a fixed item of 

electrical installation. As such it will most easily 
satisfy supply company regulations regarding 
mains wiring. 

If the laboratory/workshop wall is of good dry 
wood at the location where the unit is to be 
installed, as was the case for the prototype, then 
the wall itself may be used directly as the rear of 
the cabinet, of which sides are formed by wooden 
slats screwed on internally with angle -iron. The 
distribution tags and cables can then be screwed 
directly on to the rear wall, according to the 
drawings, using appropriate regulation fixtures 
available in the electrical trade. It is advisable 
to consult an electrician at the start of the whole 
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for their valves EF86 and EL84. Ample publica- 
tion has occurred elsewhere, so that only brief 
comment on essentials is necessary here. 

It is essential to mount the two valveholders 
such that R13 can be mounted as direct and short 
between the relevant pins as possible (Fig. 3). 
Furthermore, R10 must have its wire cut off very 
short and soldered direct on to pin 6 at the valve - 
holder of Vl. Failure to observe these conditions 
will cause treble -performance loss. 

High gain is obtained in VI by means of the 
unusually large anode load R10. D.C. coupling 
via the anti -parasitic R13 to V2 grid avoids one 
source of low- frequency phase -shift and losses. 
The positive D.C. thereby fed to V2 grid requires 
the unusually high cathode bias resistor R16 to 
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Fig. 2 -The circuit of the "lid- unit ". 

project if one is not conversant with wiring regula- 
tions oneself. 

The amplifier unit itself is seen, in the drawings 
and illustrations, to be built in more or less con- 
ventional form of construction on to a panel of 
wood forming the " lid " of the vertical cabinet. 
A good 12 -pin connector, rated at 500V /2A on 
all pins relative to all other pins, is used to connect 
the " lid-unit" to the body. This enables rapid 
removal and replacement for servicing, especially 
if the take-off hinge and latch type of fixture is 
adopted. 

The Amplifier 
This is an excellent " hi -fi " circuit of low 

expense but fine performance specifically 
developed by Mullard engineers some time ago 

T6 
s 

On 401.5 

Off 

C15 
O.1NF 

C14 
0.001 

VR4 
50k 
Bass 

R17 
4.7N 

compensate. The value of R16 is critical and a 
close -tolerance resistor is specified. The cathode 
voltage resulting for V2 is then sufficient for the 
screen of VI, which is thus D.C.- coupled to VI 
cathode. This also represents D.C.- negative- 
feedback, which stabilises the operating points of 
the valves -otherwise such a circuit would drift. 
C11 is also critical. Too low a capacity causes bass 
loss, whereas too high a capacity causes pure low - 
frequency phase -shift oscillation at some or all 
settings of VR4, especially if inadvertently too 
high a ratio is used for T6. This oscillation may 
be of such a pure note and frequency that it can 
be mistaken for severe mains hum. 

If the amplifier howls uncontrollably at full 
power, whatever settings of the controls are under- 
taken, reverse connections to the output trans- 
former primary, T6, m and 1. 
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705 

Top of chassis 
bent up 
to clarify 

V2 wiring 
EL84 

V EF86 

Screws 
marked A -H 

are for 
securing 
chassis to 
'front panel 

Chassis material 
16swg. aluminium 

C7 - 

14 -way cable 

12 -pin 
connector Tags marked MC denote 

earthing connections 
to chassis 

Fig. 3 -The "lid- unit" and sub -chassis wiring diagram. 

Use low -capacity coaxial cable for the leads 
shown screened in the wiring diagram, Fig. 3. to 
avoid treble loss. Note that all screens are bonded 
together and joined to chassis at only one point. 
This is highly important as hum is easily intro- 
duced if screens are earthed at several points 
because they can then carry random chassis - 
currents, which may be partially A.C. Use suitable 

Push- Pull 
emitter output 

transformer 

sleeving or other measures to prevent the screen- 
ing from touching the chassis at unwanted points. 
Note in this connection also the separate earth - 
busbar for VR2, 3, 4, connected locally to chassis 
at the earth -feed from the 12 -pin plug and not 
connected to the earth -ring -busbar under the 
amplifier components. 

(To be continued) 
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IPX on MEDIUM WAVES 

As a change from shortwaves 
try for some M.W. broadcast 
band D X this season. This article 
tells you how. 

By S. A. Money 

ANY radio enthusiasts will probably be 
surprised to learn that DX signals from many parts 
of the world can be heard on the medium wave 
broadcast band. In the early 1930's many trans - 
Atlantic stations were heard on quite simple 
domestic radio sets. With modern receivers it is 
possible to achieve quite remarkable results despite 
the great rise in the level of interference since 
those early days. 

During the past two years the writer and a 
number of other enthusiasts have listened for 
DX stations on this band. Many stations from 
both North and South America were regularly 
heard and others from the more remote parts of 
Africa and Asia were also logged. 

Optimum conditions for long distance reception 
on the medium waves occur in the winter during 
the hours of darkness. In the evening reception of 
DX signals is extremely difficult due to the high 
level of interference from the very strong European 
signals. After midnight most of the European 
stations have closed down and reception of the 
weaker DX stations is possible. During the summer 
a high level of " static " noise makes DX reception 
more difficult and less frequent. 

Sunspot activity is well known to have a con- 
siderable influence on short wave reception con- 
ditions. In the case of medium waves it has been 
found that the best conditions for DX reception 
occur during the years around the sunspot mini- 
mum. With the next sunspot minimum due to 
occur around 1963/64 conditions should be excel- 
lent for the next few years. 

Receivers and Aerials 
Under favourable conditions it should be pos- 

sible to receive the regularly heard North 
American stations on any good domestic receiver 
provided that a good aerial system is used. 

For serious DX listening a communications 
type receiver with its high sensitivity and selectvity 
is almost essential. Ex- Service receivers such as the 
R1155 have proved to be very good in this respect. 

Long wire aerials seem to be the best for DX 
reception. They should be mounted as high as 
possible and should be outdoors for the best 
results. Indoor aerials mounted in the loft or 
around the picture rail in an upstairs room can 
give very good 'results. In order to erect the 
necessary length of wire it may be necessary to 
bend it into the form of a square or rectangle. A 
wire 60 to 90ft long is suitable. 

Ferrite rod aerials are not usually sensitive 
enough for DX reception. A good earth connection 
is usually needed with domestic radios and will 
often improve reception on a communications 
receiver. 

North America 
Reception from North America usually occurs 

for a period of from three to five days at a time 
every two or three weeks, in mid -winter however, 
the opening may last for as long as two weeks 
with the exception of one or two poor nights. On 
many nights there may be heavy " static " inter- 
ference from thunderstorms over the Atlantic. 

Generally reception is possible from just after 
midnight until about 5 a.m. when interference from 
local European stations starts to build up, although 
some trans -Atlantic stations can be heard as late 
as 7 a.m. 

Programmes from North America are for local 
entertainment and are in English with the excep- 
tion of a few French -speaking Canadian stations. 
Identification of stations is fairly easy since they 
all give their call -signs regularly, often during the 
breaks for " commercials ". 

East Coast, U.S.A. 

Those stations located in the eastern coastal 
region of the U.S.A. are the most frequently heard 
here in Britain. There are no less than 16 radio 
stations in New York City and of these 14 were 
known to have been logged in England last winter. 

Four of the stations in New York carry the 
major network programmes. The A.B.C. network 
broadcasts over station WABC on a frequency of 
770kc /s. Further along the band on 880kc /s is 
WCBS, owned by the Columbia Broadcasting 
System. Both of these stations are regularly heard 
at excellent strength. Station WNBC (660kc /s), 
operated by the N.B.C. network, is not too well 
received here since its aerial is directed away from 
Europe. The fourth regularly heard station is 
WOR on 710kc /s run by R.K.O. and carrying the 
Mutual Network programme. 

Of the independent stations in New York, 
WHN (1050kc/s), WINS (1010kc /s) and WNEW 
(1130kc/s) can be heard with very good signals on 
almost every opening to the U.S.A. These three 
stations broadcast popular music and newscasts. 
The New York equivalent to our Third Pro- 
gramme is provided by WQXR on 1560kc /s. 
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Two stations frequently heard from New York 
State are WPTR (1540kc /s) at Albany and WKBW 
(1520kc /s) at Buffalo. Other stations which give 
good signals from the New England states are 
WTIC (1080kc /s) Hartford, Conn., WEGP 
(1390kc /s) Presque Is., Maine, WTOP (1500ks /s) 
Washington D.C. and WMEX (1510kc /s) at 
Boston, Mass. 

Hill -billy music and songs heard on 1530kc/s will 
probably be from station WCKY at Cincinnati, 
Ohio. Pennsylvania state can usually be heard 
over stations WCAU (1210kc /s) at Philadelphia 
and KDKA (1020kc/s) at Pittsburgh. 

Those stations in the southern states which are 
near the coast, such as WAVY (1250kc /s) at Ports- 
mouth, Virginia, WBT (1110kc/s) Charlotte, N. 
Carolina, WCSC (1390kc /s) at Charlston, S. 
Carolina and WLCY (1380kc/s) at St. Petersburg, 
Florida, are frequently heard at good strength. 

The state of Georgia can sometimes be heard 
over station WSB in Atlanta which operates on 
750kc /s. Some of the other stations which have 
been logged from time to time are, WHAS at 
Louisville, Kentucky, on 840kc /s, WSM (650kc /s) at 
Nashville, Tennessee, and WALA (1410kc/s) at 
Mobile, Alabama. Most of these stations can be 
difficult to receive but, with improving band con- 
ditions, they should be more frequently logged this 
coming winter. 

Central U.S.A. 
What might be considered to be the cream of the 

DX signals from the United States are those 
stations located in the central and mid- western 
states. The nearest and thus most frequently noted 
stations are WOWO (1190kc/s) Fort Wayne, Ind., 
WJR (760kc /s) Detroit, Michigan and WCFL 
(1000kc /s) Chicago, Illinois. 

Station KXEL at Waterloo, Iowa can sometimes 
be heard through WPTR's signal on 1540kc /s and 
usually peaks up at around 0300 GMT. Another 
station which is often noted at about this time is 
KMOX at St. Louis, Missouri operating on 
1120kc /s. 

Texan stations which have been frequently 
logged here in Britain are WFAA at Dallas and 
WOAI at San Antonio using frequencies of 820kc /s 
and 1200kc /s respectively. Perhaps the most 
distant U.S. stations noted recently are WCCO 
(830kc /s) at Minneapolis, Minnesota and KOMA 
(1520kc /s) at Oklahoma City, Oklahoma. 

Reception of these more distant stations does 
require quite a bit of patience since they are 
usually weak signals and are often only audible 
for five to ten minutes at a time. 

Canada 

The Canadian Broadcasting Corporation, which 
runs the main network, is a public body similar to 
the BBC. Station CBA at Sackville, New Bruns- 
wick (1070kc/s) is the most consistent of the CRC 
stations heard in this country. CBA can usually be 
heard at excellent strength just before midnight 
whenever the band is open to North America and 
is useful as an indicator of band conditions. 

Other CBC stations which are often heard in 
England are CBC Montreal (940kc /s), CBI Sydney, 
N.S. (1140kc/s) and CBE Windsor, Ontario, on 
1550kc /s. 
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Of the independent stations CJON (930kc /s) at 
St. John's, Newfoundland is usually an excellent 
signal from midnight and like CBA can be used to 
indicate the state of the band. Other Canadian 
stations which usually give good reception are 
CHNS (960kc /s) Halifax, N.S., CFNB (550kc /s) 
Fredericton, N.B. and CFCY (630kc /s) Charlotte- 
town, Prince Edward Island. 

Generally Canadian signals are not as frequently 
heard as those from the U.S.A. but reception will 
normally occur on the same nights as for the 
U.S.A. 

South America 
Most of the South American stations broadcast 

in either Spanish or Portuguese and can usually be 
heard on any night when the North American 
stations are not audible. Brazilian stations are the 
most frequently heard with programmes in the 
Portuguese language. Radio Globo on 1180kc /s, 
R. Tupi on 1280kc /s and R. Jornal on 780kc /s are 
three stations which are usually' excellent signals. 

Other countries which are frequently logged are 
Argentina (Radio Nacional, 870kc /s), Venezuela 
(R. Ondas del Lago on 1120kc/s) and Uruguay 
with stations CX6 (650kc /s) and CX14 (810kc /s). 

Programmes in English can be heard from Radio 
Demarara (ZFY 760kc /s) in Georgetown British 
Guiana, which usually gives fair to good reception 
in the early morning. 

Central American stations have been heard from 
Mexico, Cuba, Jamaica and Trinidad. Generally 
reception from this area is limited to a short period 
when the conditions change from the North 
American area to South America. 

For details of these and other South American 
stations the reader is referred to the World Radio 
Handbook which lists the frequencies, operating 
times and addresses of nearly every broadcast 
station in the world. 

Asia and Africa 
North African stations can usually be heard 

during the evenings in the winter months and are 
often stronger signals than the more local 
European stations. 

South Africa has been heard in the early 
mornings on frequencies of 1268kc /s and 1286kc /s. 
Other countries logged from Africa have been 
Kenya, Somalia, Nigeria and Senegal. 

Middle East countries such as Syri, Iraq and 
Iran are best heard during the period of the feast 
of Ramadan when they operate all night with pro- 
grammes in Arabic. 

Indian, Pakistani and Chinese stations have been 
heard just after midnight with programmes in their 
native languages. 

The Voice of America stations at Okinawa 
and in the Philippines Islands have been heard in 
the afternoon on 1140kc /s and 1180kc/s. Reports 
have been received of the reception in Scotland of 
stations from the Pacific islands such as Guam and 
Fiji but so far nothing has been heard from that' 
area by listeners in England. 

The BBC have however, received reports of 
reception of their Home Service stations in New 
Zealand so it would seem that reception of Pacific 
stations in England should be possible if conditions 
improve as expected. 
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Electronic Organ Keying 
SINCE there are now very many different 

makes of American electronic organs available 
in this country, a study of some of the tech- 

niques involved is very interesting, and although 
no all- transistor instruments appear to have arrived 
there are many interesting features to be seen 
which have hitherto not been used in any English 
designs. 

One of the sections which has always interested 
me is that concerned with the keying of the 
instrument, not only from the electrical, but from 
the actual mechanical point of view. As most of 
my readers know, the depression of a key actuates 
some form of electrical contact; in its simplest 
form two metallic points being brought into con- 
tact, or opened, and in its most complicated form, 
10 or more contacts being operated, all being 
opened or closed, or various combinations of them 
being operated. 

Many organs suffer from defects in this part 
of the instrument, the contacts being very prone 
to oxidisation or the action of dust or fluff, and 
it is interesting to note the various methods of 
overcoming these defects. 

The use of mixed metals for the contacts, or 
the introduction of some form of wiping or slight 
scraping action are well known, but the most 
interesting is, I think, that employed by the Bald- 
win Company, where a printed circuit resistance 
element is so arranged that when a key is operated 
a spring strip is lowered and travels across the 
resistance element, thereby gradually cutting it out 
of circuit. 

In addition to getting rid of the difficulties of 
dirt, corrosion, etc., this also gives a gradual 
attack effect, and results in the note being sounded 
in a similar manner to a standard pipe instrument, 
but I still feel that there are better ways of doing 
the job. 

December, 1962 

r Wavelength 
By THERMION 

Any Ideas? 

Again, I wonder if any of my readers have 
spent any time on this aspect and have any ideas 
of their own they would like to air. Incidentally, 
the use of the scheme mentioned above does not 
restrict the instrument to sounding a single note, 
as the resistance elements can be stacked and 
practically any number can be operated by a single 
key. 

Of course, the difficulties of suggesting or 
designing a keying system are restricted, as keys 
may be of two types, balanced or rear -hung, and 
thus the contact mechanism must be in the front 
of the instrument or at the rear, and may present 
difficulties in accommodating the mechanism. 

A Salvage Tip 

I know that many of my readers are interested 
in hints and tips such as are accumulated by the 
keen serviceman, and I am always anxious to pass 
on anything which is really worth while. I was 
recently shown a tip which, although originally 
used to salvage a valve, is also applicable to tran- 
sistors. Here it is. 

In the case of the valve it relates to the older 
type with a top cap, which often becomes loose 
and eventually pulls away leaving the merest piece 
of wire projecting from the glass. In the case of 
the transistor, a wire may break and leave a 
similar short stub of wire projecting. In both 
cases, the application of a soldering iron being 
impracticable. 

The hint is to obtain a two or three inch length 
of suitable replacement wire, and to tin one end 
and then carefully to add solder to this end, hold- 
ing it end downwards so that a fairly large "blob" 
of solder is formed. 

Now hold the piece of wire at its opposite end 
in a pair of pliers and lower the "blob" end until 
it nearly touches the protruding end of the wire 
you are repairing. Place the soldering iron on the 
wire being held, at a point midway between the 
pliers and the solder and as soon as the solder is 
seen to begin to run, lower it so that it touches 
the protruding end, and then quickly remove the 
soldering iron. 

Provided that you can keep everything steady 
the two ends will unite, and the soldering iron 
will carry off the extra heat so that no damage 
will arise. You need a very steady hand, however, 
and will soon see how much solder to leave at 
the "blob ". 
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MAILPLANOFFERS 
Dept. PW 138 Lewisham Way, New Cross, 

London, S.E.14. T IDewar 6667 

Immediate Despatch Service ! 

Best Value for Money ! 

All items advertised have been approved 
by our technical team of qualified 
engineers. 

TWO SENSATIONAL 
TRANSISTORISED INTERCOMS 

HANDY INTERPHONE 

For Home. Workshop, Office. 
two-way calling. Consumes 
current only when talking 
or calling. Housed in attrac- 
tive plastic cabinets with 
chrome stands. Completely MAILPLAN PRICE portable. Master and sub- Incl. PY3 battery, and 25 station. Replacement battery 8916 yds. lead with plugs. only 2/8. P. & P. 3/ -. 

(Today's value 8 ens.; 

7 Station De Luxe 
Transistorised Intercom 
The very latest In Office and 
Factory communication. Call- 
ing is audio and visual. Battery 
operated but consumes current 
only when calling or talking. 
Neat compact attractive units. 
up to 6 extensions supplied sep- 
arately. Battery life 300 hours. 

Master 14 GNS. Post free. 

Extension 2 ens. Post free. 
HALF THE PRICE 

OF OTHER MAKES 

PK.543 

Construct your own Record Player, Intercom, 
Tape Recorder etc. with the 

SUBMINIATURE 4- TRANSISTOR 
PUSH -PULL 52 I 6 AUDIO AMPLIFIER 

An assembled and wired miniature 
amplifier Incorporating output 

transformer, and 4 transistors, 
class B 200 m. watts. All connec- 
tions for battery, speaker and 

volume control. The quality is 
amazing. Complete with Instructions 
and circuit P217A. Size 3 x kits x 

8 ohm speaker to suit above. 24- flux 16/6 P, & P. 
density. 7.800 gauss. Power, 200 mW. il- 

MI78 CRYSTAL LAPEL MIKE 17/6 
lus -5,005 cps. l ;In. d0am., Sit. lead. P. R. 

SLIM CRYSTAL 
MICROPHONE - 3 WAY - 

Hand held, Stand mounted 
or suspended by lavalier 
cord. 
MODEL 100C 39/6 

Post Free 
Check the spec. and Judge for yourself. Response 60- 10,000 cps. 
Built -In ON -OFF Switch. Output Level -52 dB. Omnidirec- 
tional. Termination above 500 K ohms. Satin Chrome Finish. 
Accessory Table Top Stand, 9 /6. 

SERVICE ENGINEERS! 
Here's the most useful tool money can buy .. . 

Checks Alpha gain (Current gain -AC) 
the D900 
TRANSISTOR 
TESTER/ 
POWER SUPPLY 
LABOUR SAVING 
SPEEDY SIMPLE 
ONLY Ask for full tech - 

£1 a a n 
nical specllìca- 

ddGG 

Checks Beta gain (Current gain under 
DC conditions). 
Measures Leakage currents between 
Collector /Base and Collector/Emitter 
at any voltage between zero and 25 V. 
Specially designed for all receivers 
using PNP Transistors. 
Size a1 x 3 x 21 in. 
NOW you can carry out fast testing of 
transistors and miniature transistor 
receivers without removing transistors 
from circuit. Self-contained signal 
tracing oscillator, sell- contained vari- 
able power supply. 

Miniature Clear Plastic Panel Meters 
FOR YOUR HOME QUILT TEST EQUIPMENT 

DC N11CItOAMMET EItS Model MR.25 0 to 50 dA .. 39/6 
Model MR.250 0 to 500 pA .. 32/8 

DC MILLIAMMETER Model MR.21 0 to 1 mA 27/8 
All models Individually Boxed and Fully Guaranteed. P. & P. 
2/6 each. 
"S" METER MODEL SR. SP. Standard 
"Ham" Signal strength indicator. Cali- 
brated in "S" units from 0-9 with scale 
terminating in +10 to +30 dB calibra- 
tions. Additional full scale calibrations 
of 0.5 +0-10 in linear scale divisions, 35/ -. 
VU METER MODEL VR. IP. Cali- 
brated and damped in accordance with 
standard VU Meter Practice. Upper scale 
reads -20 to +3VU. Lower scale 0 -100% 
modulation. Uses precision carbon film 
and full wave rectifiers. 42/6. 

multiplier resistor 

SKANTEST -THE L.O.P.T. TESTER 
Tests TV Windings for shorting turns by unique pulse method. 
This compact instrument can save you pounds. It detects a 
single shorting turn in a line output transformer, deflector coil 
or other Windings. The pulses provided by the instrument 
detect intermittent faults. In position one, the continuity of 
the Windings is checked; In position two, high impedance coils, 
and in position three, low impedance coils. Once you have 
used the Skantest you will regard it as a must in TV Servicing. 

Exclusive Mailplan Offer 99/6 P. & 
2/8 

P' 

TRANSISTOR MEGAPHONE 
MODEL ER304 
The smallest ever! Incorpo- 
rates printed circuit ampli- 
fier with current limiting 
device to give effective bat- 
tery life. Range up to 1,000 
feet. Size 101 x 81n. dia. 

12 GNS. 
Complete with batteries and 
shoulder strap. Post free. 

PORTABLE SOLDERING IRON Model SPI 
30 Watt 230 Volts 

(Size 10 =in. 6;in. when not in use.) 
Designed on an entirely new principle for 
light- weight applications. Highly stable 
heat characteristics ensure long life, 
Removable handle permits iron to be 
carried safely even while hot. Supplied 
complete with Vinyl bag, lead and 
plug. Spares available. 
Element 4/6. P. & P. 6d. 

MULLARD TAPE RECORDER AMPLIFIER 
Printed circuit board and set of 27 capacitors plus 1/6 
ranging from 50 + 50µF at 350 v. to 47 pF. 28I.' P.P. 

18/9 P.& P.1/-. 

MODEL V -7A/F 
VALVE VOLTMETER 
Equal to many higher priced instruments. 
Gold- plated printed -circuit. High input Im- 
pedance (11 meg- ohms). The V -7A measures 
A.C. volts (0 -1.5, 5, 15, 50, 150, 500, 1.500) R.M. S. 
and A.C. volts (0-4, 14. 40, 140, 400, 1,400 and 
4,000) pk,- to -pk. D.C. volts 10 -1.5, 5, 15, 50, 13u, 
500, 1,500) Ohms (with 10 ohms centre) X1. 
X10, X100, X1,000,X10K, X100K and Xl megohm. 

£19.18.6 
Complete with 32 -page handbook. 
MODF.I. s' PA (fn kit form). 

£13.18.6 
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chassis 
just a radiogram chassis 

It is a carefully designed combination of tuner, 
control unit and amplifier in one compact unit 
which can be used as the basis of a complete 
high fidelity system. A system which can include 
tape recording and playback as well as radio and 
record reproduction. 

December, 1962 

Post this coupon or write for catalogue or call at our showroom 
for full demonstration and professional advice on your 
installation. Open 9 -5 including Saturdays. 

NAME 

ADDRESS 

PDC 

ARMSTRONG LONDON N.7. 
HOLLOWAY 

N 
ROAD, 

NORTH 3213 

STEREO 12 MK.2 í43.I0.0 
8 watts push -pull output from each channel, 16 watts total. 
VHF, with automatic frequency control, medium and long 
bands. A hi -fi system on one compact chassis. 

STEREO 55 (Illustrated) L32.15.0 
A junior version of the Stereo 12 Mk. 2. 5 watts per channel. 
IO watts total. VHF and medium bands. Inputs for tape, 
pick -ups and possible future stereo radio. 

JUBILEE MK.2 £30.12.0 
A mono chassis of 8 watts push -pull output and covering 
VHF, medium and long bands. Separate tone controls. 
A.F.C. Pick -up and tape inputs. 

A F208 £22.18.0 
An AMjFM mono chassis of 5 watts output covering VHF 
and medium bands. An inexpensive version of the Jubilee Mk. 2 

DO- IT- YOURSELF 
TRAINING TECHNIQUE 

P4O /Os E[ECTQON /CS 

I V o u t (ì fh ñ/. while you MID... 
SW PLE... PR AGT /CAL...FASG/NATING...1ststacere ewer 
ANNOUNCING-after many years of highly successful operation in the U.S.A. and in Europe -the latest system In home training in lectronlcs is now introduced by an entirely new British training 
organisation. AT LAST -a comprehensive and simple way of learning -by practical means -the basic principles of radio and electronics, 
with a minimum of theory. YOU LEARN BY BUILDING actual, aqulptnent with the components and parts which we send you. You 
advance by simple steps using high quality equipment and perform- 3enticlnpi ̀ -:' lag a whole series of interesting and instructive experiments. No rnrnerClal rlCfH7KS ÿ. 
mathematics! INSTRUCTION MANUALS and our teaching staff 
employ the latest techniques for showing clearly how radio works 
In a practical and interesting manner. You really have fun whilst 
learningl And you end by possessing a first rate piece of home equipment with 
the full knowledge of how it operates and -very important -how to service and maintain it afterwards. A full library of magnificent illustrated textbooks 
are included with the Courses. IN FACT for the 'Do -it- Yourself' enthusiast, the hobbyist, or those wanting help with their radio career training, or to Amplifier. 
set up their own full or part -time servicing business -then this new and oscillator and 
exciting instructional system 1s exactly what is needed and It can all be detector circuits 
provided at very moderate cost. Easy payments available. Post the coupon 
mow, for full details. There I. no obligation. 

e Test equipment ` .vnplf,vd 

LOTS'OF /NSTRUCT/VE 

EXO ER /M EA / TS AT NO M E, / 

we. 

Power supply circuits 

BUILD YOUR OWN RADIO EQUIPMENT TEST GEAR I To: RADIOSTRUCTOR (Dept. G107), 
Reading, Berks. 

RADIOSTRUCTOR 
FEE -¡ 

7r2)gy 
L 

HI -FI INSTALLATION -AND LEARN AS YOU DO IT 

BRITAIN'S LEADING RADIO TRAINING ORGANISATION 

Name 

Address 

(821) 

BLOCK 
CAPS 
PLEASE 

We do not employ representatives 12-62 

J 
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THE 

AUDITRON (This instrument was previously 
known as the M I N I S C O P E- 
see footnote) 

(Continued from page 599 of the November issue) 

MILLER -TRANSITRON oscillator is a 
special form of multivibrator, in which, loosely 
speaking, the grid and anode function as one 
triode and the screen and suppressor as the other 
triode. The fact that both " triodes" are in one 
electron -path gives the new characteristics. 

The action of one cycle is as follows, starting 
at the end of a timebase -run. This is reached when 
the grid voltage has risen to that value for which 
anode current ceases to show further rise, a con- 
dition known as pentode bottoming. (This has 
nothing to do with anode current saturation.) 

All increase of total cathode current then 
resulting from further rise of the grid voltage (on 
the charging -curve of the capacitor selected on 
S5b, via VR9, etc.) is therefore suddenly diverted 
to the screen -grid at this point, which therefore 
suffers a sudden rise in current, i.e. fall in voltage. 
This sudden fall in voltage, at the end of the 
linear anode run -down, shown in the second lines 
of waveforms in Figs. 6 and 7 (last month), and 
shaped in V7 to blank out the flyback as already 
mentioned. is coupled to the suppressor grid via 
the capacitor selected on S5a, and thus reduces 
anode current. 

But this reduction of anode current causes a rise 
of anode voltage. which is fed as a further sharp 
rise to the grid, via the capacitors on S5b, causing 

By M. L. Michaelis, M.A. 

further cumulative transfer of 
current from anode to screen. The 
final result of this very rapid 
cumulative process is to cut off 
anode -current completely at the 
suppressor grid, and send the 
screen -current to saturation. The 
anode voltage then returns to H.T. 
as the capacitor selected on S5b 
charges via VRIO and grid- current 
in V6. 

Being exponential, however, this 
process would take, theoretically, 
infinite time to go to full com- 
pletion. But in the practical circuit 
used, it soon reaches the voltage 
on C18, this being less than H.T., 
and D5 arrests the process there, 
the flyback proper being therewith 
complete. 

Conditions then remain stable as 
long as the negative blocking 
anode current at the suppressor - 
grid remains, i.e. as long as the 
capacitor selected on S5a is still 
charging through the combination 
R40, S6, R41. As soon as this 
charging process has progressed so 
far that the voltage drop across 

R40 /R41 has become less than the suppressor - 
grid -base, a tiny bit of anode current can flow. 
This causes a few volts drop at the anode, 
immediately, which are of the order of the 
normal grid -base of the valve and are fed to the 
grid via the capacitor selected on S5b. 

The result is that all cathode -current is im- 
mediately almost cut off, giving a sharp rise of 
screen voltage, fed as a similar sharp rise to the 
supressor, so that the valve is now fully "open" 
again for any further anode current that wants to 
flow. 

But the anode current at first remains at the very 
low value giving a drop across VR10 no larger 
than the grid -base, because any further increase 
would cause a drop across VRIO, fed to the grid 
via the capacitors on S5b, large enough to cut the 
valve off, i.e. such increase could not take place. 
At any rate, it can only take place slowly at a 
rate such that the charge on the capacitors on S5b, 

THE "MINISCOPE" 
The General Electric Company Ltd. have drawn our attention 
to the fact that the name "Miniscope" is a registered G.E.C. 
trade mark. In view of this we have changed the name of our 
instrument to "The Auditron ". We apologise to G.E.C. 
for the unwitting infringement of their trade mark. 
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charging through VR9, R35, etc. can follow, 
thereby avoiding the checking- feedback at the grid. 

This gives the relatively slow and very linear 
rise of anode current, and consequent fall of anode 
voltage, used for the timebase -sweep of the spot 
on the CRT. This terminates when the anode 
current has increased with slowly rising grid 
voltages up to the point where further rise of grid 
voltage has no further effect on anode current 
(bottoming), and we are back where we started. 

Current is suddenly diverted to the screen, result- 
ing in total cut -off of anode -current at the sup- 
pressor, the flyback takes place, is " caught " by 
D5,'waits until anode current cuts on again at the suppressor, the value is almost cut off at the grid 
suddenly, a new linear timebase -run takes place, 
and another cycle is then complete, and so on repeatedly. 
Speed -Influencing Elements 

It is clear that each cycle consists primarily of 
two portions, as in any multivibrator, associated 
with independent CR -time constants, which may 
be influenced independently. 

Thus we have here firstly the linear timebase 
run, determined by the time constant given by 
VR9 and R35 together with the selected capacitor 
on S5b, and secondly the anode -current cut -off 
time, determined by the time constant set by R4O/ 
R41 /S6 together with the capacitor selected on 
S5a. 

Each time -constant can, in principle, be con - 
trolled fully independently from the other, but a 
purposeful ganging is in practice desirable, and 
has been adopted. 

L WIRELESS December, 1962 

Ganging of Time Controls 
S5 constitutes the ganged coarse speed- control 

for the timebase. This is a three -position switch 
selecting capacitors of equal values for both time - 
constants simultaneously, in steps of 10:1 in capa- 
city, and thus 10:1 in speed -ratio. VR9 is the time - 
base -run fine -speed control. 

It has no effect on the anode current cut -off 
period including the flyback, but as a continuously 
-variable range of 20:1 for the timebase -run 
speed, because R3S has one twentieth the 
resistance of the full track of VR9. This gives 
sufficient overlap of all ranges for all purposes. 

It is not the flyback -time, which determines the 
time from the end of one timebase -run until the 
circuit commences the next run, but rather the 
time for which the capacitors on S5a and R4O 
(and R41, if in circuit) hold the anode blocked 
at the suppressor. If the latter is shorter than the 
true flyback, the new run starts before D5 operates, 
resulting in decreased amplitude of the sawtooth 
and higher overall frequency. If the suppressor 
cut -off time is much longer than the true flyback, 
the anode simply waits resting at C18- potential 
until the suppressor is ready again (Figs. 6 and 7 
respectively). 

These two conditions can be selected by means 
of S6. In the position " short " for S6, only R40 
is in circuit for the " recover " time constant, so 
chosen as to match the flyback proper, i.e. when 
the flyback has reached the C18 /D5 catching -level, 
the suppressor is then just ready for the next run 
too. 

1A," 
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Fig. 8 -The layout of the front panel. 1 
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Bend up along dotted lines 

Chassis : 14 s,w.g. aluminium 104x xle 
Hole sizes 

A 1/4" dia, for grommets 
B 3/e" dia. for controls 1/' I r 
C 5/e' dia. for B7G base 8 

D..._ 3/4" dia. for B9A base 

Ii2 -I- 
¡ 

1 , 

Bend up along dotted lines 
Fig. 9 -The main chassis drilling. 

In fact, the given value of 47kí2 for R40 is such 
that the suppressor is ready a little sooner than the 
flyback would be caught by 135, i.e. D5 never 
operates in the "short" setting of S6, and the 
timebase consequently runs at slightly reduced 
amplitude, with the advantage of the higher over- 
all frequency. 

However, constructors can trim R40 as they 
wish, using a 100kí2 preset potentiometer here, 
and adjusting it to the point where further reduc- 
tion of resistance causes the length of the 
horizontal trace on the CRT just to begin to 
decrease. This is then the true matched condition, 
where D5 just starts to operate, i.e. flyback is just 
complete, when the suppressor gives the anode free 
for the next run, without any waiting time. Fig. 7 

shows this condition. A new run starts immediately 
the flyback from the previous one is over, without 
any delay. 

Switching S6 to "long" increases the "recovery" 
time- constant by a factor of about ten, so that 
now flyback is over long before the suppressor is 
ready for the next run, giving considerable wait- 
ing times seen in Fig. 6. The advantage of this 
form of operation is apparent when desiring to 
display very asymmetric signal waveforms, where 
the portion of interest is only a fraction of a 
cycle. 

It is seen that, in the " long " setting, increas- 
ingly towards the faster end of the range of VR9, 

the actual timebase run (which is all that is 
displayed, across the whole CRT screen) is only a 
fraction of each cycle of the timebase oscillation, 
yet it is the latter which is locked to the signal 
frequency by means of the synchronisation. 

Consequently a stationary display of a magnified 
version of the interesting portion of the asymmetric 
signal is possible, selected by suitable setting of 
polarity on the synchronisation switch on the 
signal amplifier. This arrangement gives similar 
effects to " triggering ", though of course not 
successful in all cases of asymmetric signals, 
whereas true triggering is always successful. 

Triggering 
An oscilloscope may be operated, basically, in 

two modes; " sync" in which the timebase is 
allowed to oscillate, the sync signal merely forcing 
the frequency into step with the signal frequency, 
and " trigger " in which the timebase is never 
allowed to oscillate, but is "kicked" into single - 
responses. 

Trigger operation frees one of the need to have 
the timebase run slowly enough to have at least 
one cycle of the signal frequency included in the 
timebase frequency period, which is the basic 
condition for " sync". 

However, triggering is of far less importance 
for audio work than for TV or pulse work, and so 
sync facilities only have been provided in the 
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Auditron. The sync facilities incorporated, 
together with the " long /short " function, will 
satisfy all normal needs of the radio and audio 
experimenter. 

Synchronisation 
The Miller -Transitron timebase is synchronised 

by setting VR9 such that the overall frequency is 
somewhat lower than the signal frequency, when 
left to run uncontrolled. The positive pulses, in 
step with the signal frequency, amplified and 
shaped by V4 and V5, then jerk the suppressor to 
cut -on just that little sooner to bring the two 
frequencies into step. 

The gain of V4 and the arrangements for 
extracting a sync signal from the signal amplifier 
are such that good strong sync is possible for all 
signals having at least 10% of the screen -size 
vertical amplitude, at all frequencies of operation 
for which the instrument is intended. 

VR8 serves as gain -control for the sync signal, 
to control the strength of the 
effect with stronger signals, or to 
remove all sync if desired. VR8 
carries a D.P. switch, S4, which 
switches over to 50c /s mains 
sync (for frequency- comparisons 
against the mains) if turned 
beyond the point of " no sync". 
The mains -sync s i g n a l is 
obtained from the heater -line 
via R23 and R24. 

Calibrations for the Timebase 
A special feature of the 

Auditron is that the conventional 
calibration of the timebase con- 
trols in terms of basic frequency 
has been abandoned in favour of 
a " time per centimeter " of 
CRT -screen display calibration, 
which is vastly more useful. A 
frequency- calibration is relatively 
useless, as the flyback and wait 
times are indefinite fractions of a 
timebase cycle, and thus even if 
exact number of cycles of the 
signal appear stationary in the 
display, the interpretation in 
terms of signal- frequency is very 
often rather ambiguous, because 
it is not clear how much is 
located on the invisible flyback. 

The " time -per- centimeter ", in conjunction with 
a centimeter -grid of lines on the perspex window 
in front of the CRT, represents a form of calibra- 
tion removing every ambiguity. S6 has 
no effect whatsoever 'on the speed of the timebase 
run, which is controlled solely by VR9 and S5b. 
Fully unambiguous calibration of VR9 from 12 to 
250micro- seconds per centimeter was thus possible 
in the prototype, with the three positions of S5 
labelled approximately X1, X10, X100. Thus all 
times from 12 microseconds to 25 milliseconds per 
centimeter are covered. This enables time measure- 
ments to be read off direct, and frequency 
measurements to be made as follows. 

The signal waveform is syncronised stationary, 
and the length of one cycle read off against the 
centimeter lines on the perspex window in front 
of the CRT, which is then multiplied by the time- 

N 
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per- centimeter readings on the timebase- controls. 
The result is the time for one cycle of the signal 
waveform, whose reciprocal gives the frequency. 

It might be asked why here a once- and -for -all 
direct calibration of the timebase controls has 
been adopted, whereas for the signal voltage 
calibration an independent Zener- standard cali- 
brator was used instead of direct calibration of 
the Y -gain control. The reason is that in the 
timebase our time- determining elements are largely 
the capacitors C22 to C27, and valve- ageing or 
voltage fluctuations can act only on the single 
stage V6, resulting in no drifts greater than 
tolerable for normal workshop standards of 
accuracy. 

The Flyback -Blanking Circuit 
In order to black -out the flyback of the spot on 

the CRT -screen we need to cut -off the CRT at its 
grid during all times except the linear timebase - 
run used for the display. This requires an 

Chassis is clamped to 
panel by fixing nuts of 
controls on chassis 

flange 

Cabinet frame of 
5/8 thick wood 

throughout 

5A3 

Chassis : 14swg. 
aluminium 

To assemble; 
insert chassis 
into cabinet 
frame and 
secure with 
13/4' countersunk 
woodscrews 
round edge of 

panel 

a 

woodscrews 
securing frame 

Fig. 10 -The cabinet details. 

accurately -timed squarewave, whose negative 
portion coincides with the " flyback and wait " 
portion of the timebase cycle, and whose positive 
portion coincides with the linear timebase run. 

In order to perform the blanking function. 
properly, this must be as good a squarewave as 
possible. Furthermore, the D.C. level of this 
squarewave must be such that the positive part of 
the wave is coincident with the voltage set on the 
manual brilliance control, and the negative part 
goes negative to this level by an amount equal to 
the amplitude of the wave, the latter needing to 
be sufficient to cut the CRT off, even for the 
brightest setting of the manual brilliance control. 
In other words, the amplitude of the squarewave 
must be just a little more than the grid -base of the 
CRT, and 30V was thus found to be satisfactory. 

The circuitry round V7, with associated diodes 
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D6, D7, D4, was devised to meet all these 
requirements to within sufficient limits of accuracy 
for all normal amateur purposes. 

Shaping of the V6- screen Waveform 
Figs. 6 and 7 show that the screen -grid wave- 

form of V6 is already of the required form, very 
roughly, for the flyback -blanking function. Thus 
the screen goes negative during the flyback and 
wait time, because anode -current is then cut -off 
and heavy current diverted to the screen. During 
the timebase run, the screen is much more posi- 
tive, because anode -current is flowing, and thus 
screen current is low or normal. 

Yet the original screen waveform is anything 
but a good squarewave. At the fastest settings of 
VR9 the positive -going transition takes about the 
same time as the timebase run, so that at least 
half the trace on the CRT would still be dark, 
and the other half would increase progressivly in 
brightness. were this waveform used directly to 
bias the CRT grid. 

At the slowest settings of VR9 the screen wave 
rises fairly soon to a maximum positive, and then 
gradually falls as the anode and screen draw in- 
creasing current during progression of the time- 
base -run. This wave, if applied to the CRT grid, 
would have the undesirable result 
of giving a trace which starts dark, 
rises fairly soon to maximum 
intensity, and then gradually tails 
off in intensity towards the end. 

However, looking at this screen - 
grid waveform of V6, it is 
apparent that both positive and 
negative transitions commence with 
steep portions having at least the 
desired final amplitude of 30V, 
and pretty accurately coincident, 
in time, with the start and end of 
the timebase run. It is thus the 
purpose of V7, D6, D7, D4 to cut 
out this portion of the wave, and 
reject all else. 

The D.C. -level of the screen 
waveform shifts with the setting 
of VR9, on account of the 
symmetry - changes thereby 
involved. It is therefore necessary 
to clamp the wave to a definite 
potential prior to introduction of 
clippers at the desired relative 
D.C. levels. The combination of 
C21, D6, R42 performs this func- 
tion, clamping the wave to -18V 
(derived from the Y- amplifier bias 
circuit) as its most negative limit 
under all circumstances. R31 
merely serves the purpose of reducing loading 
thereby imposed at the screen -grid of V6, which 
would otherwise react back to distort the timebase 
action. The function of such a clamp- circuit is 
identical to a peak- rectifier circuit. 

The output waveform at V7 cathode is now 
clamped at chassis potential and is positive -going 
from there. All that is needed is to retain the first 
30V. and chop off the rest, which is performed 
by the simple diode -limiter circuit D7, which is 

returned to the desired potential of plus 30V on 
R36, C19. D7 and C19 thus short -out all portions 
of the waveform lying above plus 30V. 

WIRELESS 715 

We are now left with the desired waveform 
for flyback blanking. It is merely necessary, as a 
final step, to give this the desired D.C. level, i.e., 
to change over from positive- going -to- chassis to 
negative -going -to- brilliance- control -setting. 

This is performed by another clamp- circuit, 
whose principles of operation are identical to those 
of the first. A coupling- capacitor C29 first of all 
removes all D.C., D4 is a negative peak rectifier, 
and the series -added D.C. is whatever voltage is 
present at the slider of VR1, the brilliance- control. 
R37 and C30 were introduced as an equaliser, to 
make the action of this clamp circuit slightly fre- 
quency- selective, speeding it up at the higher fre- 
quencies of operation to compensate for slight 
delays in rise of the original wave there. 

The specified value of C30 should be found 
satisfactory, but if the trace on the CRT is found 
not to have a clean sharp start at the highest 
possible timebase -speed setting, slightly larger 
values should be tried. 

Diodes 
Although silicon diodes are less critical than 

germanium diodes, heat shunts should neverthe- 
less be used when soldering these diodes. If 
diodes are unwittingly damaged during soldering, 

The Minisc ope as it appears in an advanced stage of construction. 

this circuit can give a variety of forms of erratic 
performance. Take care, also, to wire all diodes 
with the correct specified polarity. It is NOT per- 
missible to use normal germanium diodes of the 
RF or low -voltage types anywhere in the Auditron, 
as the voltage ratings of such are far too low, and 
they would suffer immediate destruction. The peak 
inverse voltages appearing on the diodes in the 
Auditron amount to some one or two hundred 
volts in some cases, and thus the single type num- 
ber specified throughout is a silicon diode of 350V 
peak inverse voltage rating. 

(To be continued) 
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/4OWADAYS most people have an F.M. 
tuner to give them high quality interference -free 
reception from their local BBC stations but there 
are numerous occasions when the programmes 
transmitted are not of the more popular light music 
type and an alternative is required. 

Without doubt the most popular station for light 
entertainment particularly among the younger 
generation is Radio Luxembourg on 208m. 

In order to receive this station it would normally 
be necessary to have a complete medium wave 
tuner but this novel design shows how a high 
gain and selective tuner pre -set to the Luxembourg 
frequency can quite easily be constructed. 

The Design 

The original idea for the circuit came from 
experiments carried out with a 1.6Mc /s I.F. 
amplifier strip when it was found that by adding a 
small fixed capacitor to each winding of the I.F. 
transformers it was quite simple to bring the 
tuning point down from 1.6Mc /s to 1.439Mc/s 
which is the exact frequency for Radio 
Luxembourg. 

As miniature 1.6Mc /s I.F. transformers are 
available from all the component shops they 
provide a ready made perfectly screened band -pass 
coil unit adjusted for optimum coupling which can 
be easily tuned to 208m. 

The circuit which is shown in Fig. I on the 
Blueprint is quite simple but has proved to be very 
sensitive and yet perfectly stable over long periods. 
It consists of two straightforward R.F. amplifiers 
followed by a germanium diode which provides 
detection and negative bias for non -delayed AVC. 
In practice the use of a miniature group -board to 
mount all the small components makes it both 
very easy to construct and at the same time gives 
the tuner a neat professional appearance. 

It will be noticed that no audio amplifying stage 
has been included as it was found that feeding 

from the detector into a standard Mullard 3W 
amplifier sufficient signal was always available to 
overload the input and in fact a preset output 
control was included, which is normally set at 
about the halfway position. Good reception has 
been obtained with this tuner in various locations 
in and around London and also in parts of South 
East England using only 4ft of wire as an aerial, 
however in view of the characteristic fading that 
does occur from time to time on Luxembourg it is 
considered that the best aerial possible should 
always be used. 

When the first prototype was completed a con- 
siderable amount of experiment was carried out 
with various different input circuits from the aerial 
including winding small coupling coils on to the 
first I.F. transformer to give a step -up ratio but 
the difference in results was so slight that it was 
not considered worth the additional time and 
trouble. 

As a precaution against the possibility of some 
instability due to the high gain with two R.F. 
stages small screens were fitted across the centre of 
each valveholder but it would appear that these are 
not absolutely essential and some constructors may 
prefer to build on a try -it- and -see basis and only 
fit them afterwards if needed. The position 
occupied by the screens is shown dotted in the 
under chassis wiring diagram Fig. 3 but it should 
be noted that they were removed for the photo- 
graph (at the top of this page) in order to provide 
a clearer view of the wiring and components. 
Construction 

The chassis used was an aluminium type with 
reinforced corners and it measured 8in. x 3in. x 
24in. Actually a chassis having a depth of only 
lin. would have been sufficient but the, deeper one 
was chosen as it appeared to be a standard ready 
made component that was stocked by most of the 
well -known component shops. 

There is comparatively little metal work or 
drilling to he carried out as will be seen from the 
chassis drilling diagram Fig. 4. To simplify the 
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marking out of the I.F. transformers a small paper 
template should be used and if desired this can 
be lightly stuck on to the chassis before drilling. 

Having drilled all the holes in the chassis the 
various components can be fitted into position 
according to the diagrams Fig. 2 and Fig. 3 but 
care should be taken to ensure that the valve - 
holders are the correct way round. This also 
applies to the I.F. transformers and these can be 
checked quite easily by reference to the small 
numbers moulded on the base of the formers, 1 

and 3 being primary and 4 and 6 the secondary. 

Component Group -board 
The secret of the clean layout and the easy 

assembly lies in the 18 -way miniature group -board 
which takes practically all the small components, 
and by wiring up the various tags on the back 
first the majority of the work can be done before 
this item is fitted into the chassis. 

The two views of this group -board given 
provide all the necessary information for 
carrying out the wiring, but in view of the ease 
with which it is possible to become confused when 
constantly turning this component over while 
working it is strongly advised to positively mark 
one end with a dab of paint or a small " V " notch 
as shown. It is recommended that all the wires on 
the rear of the group -board should either be PVC 
insulated or covered with 1mm sleeving to avoid 
the possibility of short circuits. 

It is also essential that an insulated backing plate 
should be fitted between the group -board and the 
chassis or if preferred it can be mounted just clear 
of the chassis by two spacing nuts. It will be noted 
that the two pairs of tags in positions 4 and 13 
have been removed and this was done to allow the 
screens across the valveholders if fitted to be taken 
close to the chassis. 

Power Supply 
No mains on /off switch has been included as it 

was thought that in most cases this unit would 

By S. Collins 
probably be controlled from the main amplifier, 
but this is a matter of personal requirements. 

The mains side consists of a conventional double 
wound transformer T4 of the type used in most 
Band Ill convertors giving 200V half -wave H.T. 
and 6.3V for the heaters; this type of transformer 
also effectively isolates the chassis from mains to 
ensure complete safety. The H.T. is rectified by 
means of the usual contact -cooled rectifier MR1 
which must be fixed to the chassis so that the 
smooth side makes good contact all over for 
cooling. 

One side of the H.T. winding on the transformer 
goes to chassis together with one side of the 6.3V 
winding. The other side of the H.T. winding then 
goes to the tag on the rectifier marked -ve while 
the +ve tag is taken to the 16µF reservoir capa- 
citor and through to the H.T. positive line. 

Having completed the actual construction and 
wiring and carefully checked each part in turn 
against the diagrams the unit should be connected 
to the mains and switched on. If a testmeter is 
available it is a good idea to check at the various 
valve pins to make sure that there is H.T. on the 
screens and anodes (pins 5 and 7), and also a small 
positive on the cathodes (pin 2). 

Setting Up 

The output socket SK2 should now be connected 
to an amplifier input and the controls turned to 
near maximum to start with. If a signal generator 
is available then the adjustment is very simple 
and routine. 

First of all set the signal generator to about 
1440kc/s and feed the modulated signal into pin 1 

of V2, then adjust the cores of T3 for maximum 
sound from the loudspeaker. Now transfer the 
generator to pin 1 of VI and adjust both cores of 
T2 for maximum signal and then connect the 
signal generator to the aerial socket and finally 
adjust TI cores for the best output. 

This will bring the tuner fairly close to the 
Luxembourg programme and if desired a short 
aerial can be fitted and the final adjustment carried 
out on the actual transmission. A better way if 

(Continued on page 749) 
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An AUDIO 
ABSOl1PTIO1 
WATTMETER 
5 By K. BERRY 

HIS wattmeter was developed to enable the 
power output of audio amplifiers to be measured. 
It is suitable for use with amplifiers having out- 
put impedances of 3 or 1512, and will measure 
powers of between 1 and 20 watts. A feature of 
this design is the fact that the meter has a near - 
linear scale as opposed to the more usual "square - 
law" scale associated with instruments of this type. 

Theory 

The power dissipated in a resistor is given by 
V' 

the expression P =- watts, where R is the value 
R 

of the resistor in ohms, and V is the voltage 
developed across it in volts. Thus if it is desired 
to measure the output power of an amplifier, a 
resistor, whose value is the same as the output 
impedance of the amplifier, should be connected 
to the output terminals of the amplifier and an 
A.C. voltmeter connected across it to measure the 
voltage developed. The power dissipated in the 
resistor can then be calculated. If, however, the 
meter was so calibrated, then the power developed 
could be read off directly thus obviating the need 
for calculations. This is the basis of the absorption 
wattmeter. 

If the voltmeter used has a linear scale, the 
power calibration tends to be cramped at the 
"top" end of the scale as shown in Fig. 1. In this 
design, the voltage applied to the rectifier bridge 
which feeds a moving coil meter has been 

Fig. I (above) -The 
usual 'cramped' 
scale. 

Fig. 2 (right) -A 
linearised scale. 

December, 1962 

The finished instrument. 

deliberately kept as small as possible. Conse- 
quently the diodes are being worked over the non- 
linear portion of their characteristics and since 
this approximates to a "square law" curve this 
largely cancels the cramping effect normally found 
at the top end of the scale as can be seen by com- 
paring the scale in Fig. 2 with that in Fig. 1. 

Circuit Description 
The circuit diagram of the wattmeter is given 

in Fig. 3. The appropriate load resistor, 3f2 or 
15n, is chosen by SW1A. The voltage developed 
across the load resistor is applied to one of four 
potentiometer networks, the required network 
being selected when the impedance and power 
range switches are set. The output from the 
selected potentiometer network is fed to the bridge 
rectifier, Mrl -4, and thence to the meter MI. A 

Specification 
impedance 352 or 1552 

Power range 5 watts or 20 watts 
Frequency response ± 0.5 dB IO c/s =100 kc /s 

25Oû rheostat VR5 is connected in series with 
the meter. This has been included to enable an 
adjustment to be made to the linearity of the 
scale since this will vary slightly depending on 
the exact type of diodes used in the rectifier 
bridge. 

The use of four separate potentiometer net- 
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Table I 

719 

Impedance 

3t2 1552 

Voltage Power Voltage Power Voltage Power Voltage Power 

3.87 5 7.75 20 8.66 5 17.32 20 
3.46 4 6.93 16 7-75 4 15.5 16 
3 3 6 12 6.7 3 13.42 12 
2.45 2 4.9 8 5.5 2 10.95 8 
I.73 I 3.46 4 3.87 I 7.75 4 
1.23 0.5 2.45 2 2.74 0.5 5.5 2 

works instead of the more usual series (multiplier) 
resistors is explained by the necessity to keep the 
resistance in series with the bridge, low, and com- 
parable, on all ranges. This results in a common 
calibration for all ranges. 

Components and Construction 
The choice of components is quite straightfor- 

ward. The load resistors, R1 and R2, must, of 
course, have an ample power rating, but the use 
of 20W resistors is, perhaps, not essential. Pro- 
vided the meter is not used to absorb a continuous 
20W. there is no reason why, say, 10W resistors 
should not be used. The 3S2 board is made up of 
3.312 and 4752 resistors in parallel (= 3.06[2). The 
germanium diodes used in the prototype were 
Mullard type 0A70, these are general purpose 
point- contact diodes and any similar diodes should 
prove suitable. The meter is a 31in. 0 -1mA move- 
ment with a D.C. resistance of 5052, but any 
0 -1mA meter should be equally satisfactory for 
this purpose. 

The prototype wattmeter was housed in an 
"Eddystone" die -cast case of size 7} x 41 x 2 inches 
(approximately) with four small rubber feet fitted 

o 

Input 

Reversing Wattmeter 
switch 

Fig. 4 -The calibration arrangement. 

to the underside to prevent damage to the paint 
finish if placed on a rough surface. 

Calibration 
When the instrument has been assembled and 

wired, it is necessary to calibrate it by adjusting 
the potentiometers RV1 -5 inclusive. This, fortu- 
nately, is quite a simple matter and requires only 
the use of an accurate D.C. voltmeter. This meter 

is used to measure the 
voltage applied to the ter- 
minais of the wattmeter. 
Before commencing cali- 
bration, the lead to SW1A 
should be unsoldered so 
that the load resistors R1 
and R2 are disconnected. 
A variable D.C. voltage is 
then applied to the watt- 
meter as shown in Fig. 4. 
This can be obtained 
from a battery and poten- 
(Continued on page 754) 

Fig. 3 -The circuit of the instrument. 
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Radio Components 
and their 
Functions 

(Continued from page 605 of the November issue) 

AVING dealt with both TRF and super - 
het receivers, we now conclude this short series by 
analysing audio amplifiers in terms of component 
functions, voltages and currents. Basically, there 
are two essential types of audio amplifiers which 
are the concern of the service technician and 
experimenter, these being the single -ended output 
stage type and the push -pull arrangement. 

Single -stage Amplifier 

The simplest of audio amplifiers commercially 
available is shown in Fig. 6. This is designed for 
use in a record reproducer (Cossor, Model 559), 
and uses just a single amplifying stage, V1. 

This is a high -slope pentode valve, which 
receives at its control grid the signal direct from 
the output of a crystal pick -up. The pick -up used 
has a relatively high output (hence the omission of 
an audio driver stage or voltage amplifier), and is 
a Collaro Studio -T type. 

The pick -up signal is applied across the resistive 
element of a 2M volume control, which gives the 
Correct matching. Instead of the slider of this 
control going straight to control grid, however, it 
goes to one side of the track of the tone control, 
R2, which is valued at IM. As the other side of 
the resistive element goes via a capacitor to chassis, 
we get a tone -control, potential- divider arrange- 
ment. 

Whatever level of pick -up signal is selected by 
the volume control, this is applied to R2 and C1 in 
series. Now, at high A.F., the impedance of Cl is 
relatively low, compared with its impedance at 
low A.F. At high audio frequencies, therefore, the 
capacitor end of R2 can be considered as con- 
nected to chassis through a low value resistance. 
Thus, when the slider of R2 is at the capacitor end 
of the resistive element, there is very little signal 
between the control grid of V1 and chassis. There 
is considerably more low- frequency signal, how - 
ever, since to such signals Cl " looks " like a high 
impedance. At this setting of the control, then, 
we obtain an effective " bass lift ". 

At the other end of the control's range there is 
virtually no tone correction at all, because signals 
at all frequencies are applied direct from the slider 
of the volume control R1 to the control grid of VI, 
via the slider of R2. The fact that the high series 
impedance of R2 and Cl is in parallel with the 
signal at that setting is of little consequence. How- 
ever. a progressive " top cut " or " bass lift " occurs 
as the slider of R2 is turned towards the capacitor 
end of the resistive element. This is a useful tone 
control circuit for the simple pick -up amplifier, and 

By K. Royal 

one for which the experimenter may well find 
applications. 

The rest of VI is wired in the usual manner. 
Grid bias for the valve is obtained from the 
voltage dropped across the cathode resistor R3, and 
this is of the order of 6V, as measured between 
cathode (positive) and chassis on a 1,000í1/V meter. 
The anode is loaded by the loudspeaker trans- 
former TI, whose turns ratio is selected to match 
the low impedance loudspeaker to the high anode 
impedance of the valve. C3 across the primary 
winding gives further tone correction and damps 
harmonic resonances which may otherwise be set 
up in the loudspeaker transformer. 

The screen grid of the valve is fed through R4 
and heavily decoupled (or smoothed) by C4. It is 
worth noting that the anode of the valve is fed 
straight from the output of the rectifier V2 without 
a smoothing choke or resistor. When this is done 
on a single -stage circuit the screen grid of the valve 
must have an almost ripple -free voltage, which is 
accomplished by the decoupling mentioned above. 
R4. then, can be considered as the smoothing 
resistor and C4 the smoothing capacitor. C5, at 
the cathode of the rectifier, is, of course, the 
ordinary reservoir capacitor. There is no negative 
feedback in this simple circuit, for even the cathode 
of the valve is heavily decoupled by C2. 

A fully isolated power supply is employed, T2 
being the mains transformer with H.T. and L.T. 
secondaries. The H.T. winding is centre tapped 
to facilitate full -wave rectification, while the 
heaters of the two valves are wired in parallel and 
energised from the 6.3V L.T. winding. 

This kind of amplifier runs at about 260V H.T. 
(from the rectifier). This gives about 240V on the 
valve anode and 225V on the screen grid with 
currents of 41mA and 4.8mA respectively. The 
total N.T. current, therefore, is in the order of 
46mA as measured in the cathode of VI. The A.C. 
voltages either side of the centre tap on the H.T. 
winding of the mains transformer are 235V. 

Push -Pull Stereo Circuit 

To illustrate the more complex push -pull circuit 
we show at Fig. 7 the circuit of the Decca SG188 
stereo record reproducer. For any stereo system 
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two identical amplifier sections are required which 
are given as Channels A and B on the circuit. 

Each channel has a voltage amplifier tone 
control stage, followed by two more voltage 
amplifiers, a phase splitter, two pentodes in push - 
pull and a- pair of parallel- connected rectifiers to 
provide the necessary current for the two channels. 
For the following discussion Channel A will be 
considered, bearing in mind that the rectifiers and 
power circuits only are common to both channels. 

The stereo pick -up gives two outputs, one which 
is fed to Channel A and the other which is fed to 
Channel B. The pick -up signal is fed direct to 
triode VIA via the equalising circuit C50 and R50. 
This gives a rising response to the higher audio 

C3 
1000pF 

R4 
56k 

0 
0 0 

C5 
32jF 

ni 
The signal goes in at the top of R56 and comes out 
at the slider of VR2. It thus passes only low - 
frequency signals to the volume control and the 
amount of low A.F. relative to high A.F. passed 
depends upon the setting of VR2. 

Two Signals 

In that way, then, the volume control receives 
two signals, one by way of the treble high -pass 
filter and the other by way of the bass low -pass 
filter, and as each of these filters are adjustable the 
required overall frequency response can be 
accurately established. This type of tone control 

circuit is also extensively used 
in hi -fi amplifiers and control 
units. 

The equalised and tone -con- 
trolled signal is developed across 
the volume control and the 
required level is tapped off at the 
slider and fed to the control grid 
of V2A. This is a fairly con- 
ventional A.F. amplifier but has 
facilities in its cathode circuit for 
the application of negative feed- 
back. The stage is biased by the 
voltage dropped across R62 and 
R64 as series in the cathode 
circuit. R66 is the anode load 
from whence the amplified signal 
is fed to the grid of V3A via the 
coupling capacitor C60. 

R65 is the grid leak for V3A 
and reflects the voltage dropped 
across R69 in terms of grid bias 
at the grid. Current negative 
feedback is applied to this stage, 
since R69 does not have a bypass 
capacitor. 

V4A is the phase splitter valve. 
This is direct coupled to the 
anode of V3A and the splitter 
is biased because the voltage at 

its cathode is V2 more positive than the voltage 
at its grid, thereby making the grid V2 negative 
with respect to its cathode. 

To gram a.c. 
unit mains 

Fig. 6 -The circuit diagram of a simple single -stage A. 
- used in the Cossor, Model 559 Record Reprod 

Mains 
transformer 

F. amplifier, 
ucer. 

signals, since C50 is 100pF (having a high 
impedance to low A.F.) and R50 is 1M. R52 is 
simply the grid return for VIA. 

The equalised signal is developed across the 
anode load R51 and fed through C52 to the tone 
control system. Thus from C52 we have a signal 
applied to the " treble " circuit (C53, VR1 and 
C54) and also a signal applied to the "bass" 
circuit (R56, VR2, C55, C56 and R57). Now when 
VRI and VR2 are set to the centre of their ranges 
a signal of frequency characteristics almost equal 
to that at the output of C52 is fed to the volume 
control VR3 and there is no tone correction. There 
is attenuation, though, which is the reason why 
the circuit features three voltage amplifiers. At 
high A.F. C54 " looks " almost like a short -circuit, 
while C53 has a relatively low value of impedance. 
Thus, with VR I slider at C53 end of the control, 
maximum treble is fed to the volume control and 
this value of treble diminishes as the control is 
turned in the opposite direction. 

The network comprising R56, VR2, R57, C55 
and C56 is, in effect, an adjustable low -pass filter. 

Push -Pull Drive 

The phase splitter produces two signals, one at 
the anode, across R71, and the other at the 
cathode, across R70. As these resistors are 
accurately balanced the two signals are of equal 
amplitude, but owing to the phase inversion effect 
of the valve the signal at the anode swings positive 
when the signal at the cathode swings negative and 
vice versa. These signals represent the drive for 
the push -pull valves and are fed through C64 to 
the control grid of V3A and through C63 to the 
control grid of V4B. 

The output pair are biased for class A condi- 
tions, meaning that there is no flow of grid current, 
and the signals are re- established as one complete 
waveform across the centre -tapped primary of the 
output transformer Tl. They are here coupled to 
the low- impedance secondary winding, which is 
tapped to suit a range of loudspeaker impedances. 
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black R53 
C56 
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Treble 

VR2 R 
54 Bass 57 

3(] 
Feed- 
back 

o-O 

ac. 
meins 

To V1B 
grid circuit 

VR7 
Balance 

To VIB cathode 
resistor R81 

Fig. 7 -The functions of all the components employed in this twin- channel, push -pull amplifier 
(Decca SG188) are given in the text. 

connected valve heaters and is centre tapped to 
chassis to reduce the pick -up of hum to the smallest 
possible level. 

The valve anodes are connected by limiting 
resistors, necessary to avoid overloading of the 
rectifiers on surges, while the cathodes are 
connected in parallel, with C87 serving as the 
reservoir capacitor. 

Negative Feedback 

A further secondary winding on TI is employed 
for feeding back a fraction of the butput signal to 
the cathode circuit of V2A as negative feedback. 
This is done through the frequency- selective 
network R63 and C59, with R61 as the other arm 
of a potential divider. In effect the feedback 
signals are reflected, via the cathode, to the control 
grid circuit of V2A in counteracting phase to the 
'signals originally applied from VIA. This results 
in a reduction in total signal applied (hence 

(another reason for the three voltage amplifiers), 
but its asset, of course, is that it cancels harmonic 
and other distortions, including hum. 

The output valves are biased for class A by R75 
and R77 in their cathodes, with the grid return 
circuit occurring through the balanced grid leaks 
R73 and R74. R76 is a low -value grid stopper 
arranged to prevent parasitic oscillations in the 
output stage. The cathodes of the output valves 
are decoupled by the electrolytics C65 and C66. 
This, along with the negative feedback, gives the 
stage a good damping factor, which is an essential 
requirement for high -quality reproduction. 

Anti- resonant devices comprising R79/C69 and 
R80 /C66 are connected across the primary of the 
output transformer and the screen grids of the 
output valves are connected in parallel and fed 
through R78, with C67 providing decoupling. 

Each voltage amplifier stage is individually 
decoupled on the H.T. line, which is necessary in 
the interests of low- frequency stability, particularly 
when two amplifiers are sharing a common power 
supply. VIA is decoupled by R58/C51, V2A by 
R67/C57 and V3A by R72/C61. 

Power Supply 
The power supply used in this model is not 

isolated from the mains. It will be seen that an 
auto- transformer is used for feeding the anodes of 
the rectifiers V7 and V8 and this winding is 
connected to the mains supply via chassis. There 
is, however, a separate winding for the parallel- 

Stereo Balance Control 
In twin -channel stereo systems a separate control 

labelled " balance " is often featured. This simply 
serves to balance the overall gain of the two 
channels. In Fig. 7 the balance control is VR7 
and it is connected in the cathode circuits of the 
two first voltage amplifiers and, since the slider is 
connected to chassis, equal gains should occur with 
the control set to the centre of its range. When 
the control is adjusted so that the resistance in 
one cathode circuit is reduced then that valve 
increases slightly in gain, while its partner 
decreases slightly in gain and vice versa. 

All the voltages to be expected in the various 
stages are marked on the circuit and, it will be 
obvious that the circuit of Channel B is identical 
to that of Channel A. 

JOIN TRIE PRACTICAL GROUP 

PRACTICAL TELEVISION ... ... 
Every Month 

PRACTICAL MECHANICS & SCIENCE 2l- 
Every Month 
Devoted to Mechanics, Science and Invention 

PRACTICAL MOTORIST l'9 
Every Month 

PRACTICAL HOUSEHOLDER ... ... 113 

Every Month 
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RETURN -OF -POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt. * Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

P.W.STRAND, MAYFAIR & SAVOY UNITS 
We stock parts for the P.W. Strand Amplifier, Mayfair Pre-amp- 
lifier and Savoy FM Tuner. Detailed price lists are available. 

"P.W. MERCURY" 
P.W. Mercury. (Osmor printed circuit version), including 
Mullard first grade transistors and instruction manual. Com- 
plete set of parts £9.19.0. Instruction manual available separ- 
ately at 2/6 post free. Separate components supplied. Send 
for list. 

NEW ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS. TAPE 
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT. AMPLI- 
FIERS. Any will be sent free upon request: 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard 
circuits. Log /Anti -Log, 500k, 1 meg., 2 meg. Log /Log, 50k. 
250k. 1 meg.. 2 meg. Lin /Lin 250k. 500k, 1 meg. All 10/6 each. 

TRANSISTORS 
MULLARD. Reduced prices. Current production types. 
not rejects. All in makers' boxes. Postage M. on each. 
0C44. 9/3; 0C45. 9/-; 0070 and OC71, 6/6; 0072, 8 /-; 0072 Matched 
Pairs 16 / -; 0078, 8/ -; 0081. 8/ -; 0C170, 9/6; 0C171, 10/6. 

AMPLIFIER KITS 
We have full stocks of all components for the Mullard 510. 
Mullard 3-3, Mullard 2 and 3 Valve Pre -amp. Mullard Stereo. 
Mullard Mixer, GEC 912 Plus. Fully detailed list on any of these sent upon request. 
Instructional Manuals: All Mullard Audio Circuits in "Circuits 
for Audio Amplifiers ". 9/5. GEC912, 4/6. All post free. 

LATEST TEST METERS Hire Purchase 
Cash Price Deposit Mthly /Pmts. 

AVO Model 8 Mark II .. £24. 0.0 £4.18.0 12 of £1.15. 2 
AVO Model 8 with 

leather carrying case .. £27.18.0 £5.12.0 12 of £2. 0.11 
AVO Model 7 Mark 11 .. £21. 0.0 £4. 4.0 12 of 22.10.10 
AVO Multiminor .. £9.10.0 £1.19.0 12 of 14/4 AVO Multiminur with 

leather carrying case .. £11. 9.0 22. 5.0 12 of 17/- TAYLOR MODEL í27A ., 210.10.0 £2. 2.0 12 of 15 /8 
CA BY A -10 .. .. .. £4.17.6 £L 7.6 3 of £1. 6.8 CARY B -20 ,. .. .. 26.10.0 £2. 0.0 3 of 21.13.4 CARY M -I .. 22.14.0 - - - Full details of any of the above supplied free on request. 
The AVO Models 7 and 8 are both latest models from current pro- 
duction-not to be confused with Government Surplus. 

OUTPUT TRANSFORMERS 
GILSON; W0696A, W0696B, 50/6, post 2/6. W0710, 55/6, post 2/6. 
W0892, 62/3, post free; W0767, 27/ -, post 1/6. W01796A, 57/8. post 2/8. 
W01932, 84/ -. post free. 
PARTRIDGE: P3667. 75/ -; P4131. 65/ -: P5202. P5203. 25.18.6. All post free. 
PARMEKO: P2629, 45/6: P2642. 43/3; P2643. 45/8. All plus 
post 2/9. P2641. 28/3, post 2/ -: P2928. 15/3. Post 2/ -; P2932. 39/3, 
Post 2/6. 
ELSTONE: OT /ML, 45/ -, Post 2/9; OT /3, 25/ -, post 2/6. 

MAINS TRANSFORMERS 
GILSON: W0741AB, 63/ -, post free; W0839. 40/9, post 2/9; W01328, 
58/8, post 3/6: W01288, 58/ -, post 3/6; W01566, 80/ -, post free; W01341, Choke, 366. post 2/ -. PARIIEKO: P2631. 33/9, Post 2/9; P2630. 52/8, post 3/3; P2644, 
73/6, post free; P2930. 39/3, Post 3/ -; P2931, 54/6, post 3/3. 
ELSTONE: MT /MU. 45/ -, Post 3/3; MT3/M. 35/ -, post 3/ -; MT /510, 
42/ -, post 3/3. 

LOUDSPEAKERS 
GOODMANS: Axiette 8ín.. £5.17.7: Axiom 101n., 27.0.0: 12in., 
%xiom 201, 210.7.0; 12ín., Axiom 301. 214.10.0. 12ín., Audiom It Bass, 28.14.0; 12ín., Audiom 61 Bass, 213.14.0; Trebax Tweeter 26.4.0: X05000 Crossover unit, 21.19.0. 
WHITELEY: HF10I6 101n.. £7.16.0: HF101.2 l0in., 24.17.6; 
11E816 8in., £8.13.9; T816 8ín., 26.8.9: Tí0 Tweeter, £4.8.3; '1'359 Tweeter, 21.14.0: ('X3000 Crossover unit. 21.11.8; CX1500 
Crossover unit, £2.0.0. H.P. Terms available on all speakers. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. B.S.R. TD2 . £8.19.6 21.16.6 12 of 13/7 Latest COLLAR() Studio £10.19.8 £2.3.6 12 of 16/4 
TAPE AMPLIFIERS 

We now stock the Martin Recorder Kits. These are partly assembled kits for complete tape recorders. The Amplifier Printed Circuit panels are completely wired. but the assembly 
of this and external components is left to the constructor. Very complete instructions are supplied. Send for leaflet. MODEL C for Collaro Studio Deck £11.11.0. MODEL B for BSR TD2 Deck, 28.8.0. CARRYING CASES. Smart carrying cases are available to take the above amplifiers and decks. Fitted with speaker. For Model C Amplifier and Collaro Deck, 25.5.0. For Model B Amplifier and BSR Deck. 24.4.0. Terms available for amplifiers, cases and decks. 

TAPE PRE -AMPLIFIERS 
ARMSTRONG PABO -3. This is a ready made version of the Mullard Tape C Pre -amplifier. Price £16.16.0. Hire Purchase Deposit 23.8.0, and 12 monthly payments of £1.4.7. MULLARD TAPE. C PRE-AMPLIFIER. We stock complete kits and all components. Send for list. 
MARTIN. Pre -amp kit for Colfaro Studio Deck 28.8.0. 

"BRAND FIVE" RECORDING TAPE post free, 
Long Play: 900ft. (5'). 18/6: 1200ft. (5I'). 23/6: 1800ft. (r). 38h. 

JASON F.M. TUNER KITS 
Kits supplied complete with every item needed including instruc- tion manuals. Fully detailed list available. Separate Items supplied, ask for price list. H.P. Terms available on any kit. FMTI, 26.12.6. FMT2 (less power). 27.15.0. FMT2 (with power). 29.12.6: FMT3 (less power), 29.9.6. FMT3 (with power), £11.7.6. Mercury 2, £10.14.6. JTV /2, 214.12.6. 

TRANSISTORISE YOUR CRYSTAL SET 
We have two new designs for Transistor amplifiers which can 
be used to greatly improve the signal from any crystal set. 
RLD4 Kit, one stage 12/ -; RLDS Kit, two stage 2L -; both post free. The kits are easy to build and very detailed instructions are supplied. Leaflet available. 

NEW MULLARD CONDENSERS 
We now stock the following range of the new Mullard Miniature 
Foil and Polyester condensers as used in the latest TV and Transistor sets. Fully detailed list available giving full technical information and dimensions. Miniature Foil. 30 volt working for Transistor sets. .01 mid. 
71d.:.022 mid. 9,1.:.047 mid, 9d. :.1 mfd. 11d. Polyester Tubular Capacitors. Moulded outer case designed to withstand accidental contact with the soldering iron. Tolerance 
10 %. 125v. range:.01mfd, .022mfd, .047mfd, all 9d. each..1mfd. 
1/2: .22mfd, 1/3 ;.47mfd, 1/8: lrifd, 3/ -. 
400v. range:.001mfd, .0022mfd, .0047mfd, .01mfd, .022mfd, all 9d. each. ,047mfd, 1/2, .1mfd, 1/3..221nfd, 1 /6..47mfd, 2/5. Postage extra. 

ID GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Parchase 
ALL POST FREE Cash Price Deposit Mthly /Pmta. 

RECORD CHANGERS GARRARD AUTOSLIM 27.19.6 21.12.6 12 Of 12/S GARRARD AUTOSLIM 
De -luxe (GC8 PU) .. £12.14.8 £2.11.8 12 of 18/6 GARRARD AUTOSLIM 
De -luxe (EV26A PU) .. £13.12.9 22.14.9 12 of 20f- B.S.R. ÚA14 (TC8 PU) .. £7.17.8 21.12.6 12 of 12/1 B.S.R. UAII Monarch 
(TCBS Stereo /LP /78) .. 28.17.6 21.16.6 12 of 13/6 

SINGLE RECORD PLAYERS 
B.S.R. TU12 (TC8 PU) .. £4.5.0 £1.5.0 3 of £144 B.S.R. G7 (238 PU) .. £5.11.6 21.13.6 3 of 21.9.4 

TRANSCRIPTION UNITS 
GARRARD 4HF (008 PU) £17.19.6 £3.11.8 12of 21.6.5 PHILIPS AG1016 .. .. £13.13.0 22.15.0 12 of 21.0.0 Many of the above can be supplied for stereo working. See our Gramophone Equipment List for details. 

TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to £3, minimum of 3/2. Over £3 
and under £5. 1/6. Over £5 and 
under £10. 1/8. Over £10. no 
charge. Postage extra on CASH orders 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 4556 

Please note: Postal business only from this address 

HIRE PURCHASE TERMS 
are available on any item. Re- 
payments may be spread over 3, 
0 or 12 months. Details as fol- 
lows: Three months: Deposit 6/- 
1n the £. Service charge 5 per 
cent but minimum charge of 10/ -. 
Six and Twelve months: Deposit 
4/- in the S. Service charge 10 per cent, but minimum charge 
20/-. 
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D. & B. TELEVISION 
(Wimbledon) LIMITED Dept. A.7 

131 & 13IA KINGSTON ROAD 
SOUTH WIMBLEDON, S.W.19 

Open Mon. -Sat. 10 a.m. -7 p.m. (Except Wed. 1 p.m.). 
Nearest Tube Station South Wimbledon (Northern Line). 

"COMPARE OUR PRICES" 
FOR THE FINEST SERVICE IN THE COUNTRY 

Your problems are our Business 
LOOK! TRANSISTOR PRICES DOWN AGAIN. 
MOLLARD 0C44 6 / -, 0C45 6 / -, 0071 5/ -, OC72 6 / -. 0076 
OC77 12/ -, 'OC81 7/ -, OC81D 6 /-. 
Complete set of 6 Mullard Transistors only 30/ -. Comprising 
0044. two 0045's, OC81D, two OM's. Matched Pair. 
MOLLARD DIODES: 0A81 2/9, OA90 2/9, OA91 2/9. 
G.E.C. Transistors: GET875 11/3. GET874 6/6, GET873 5 /6. 
GET115 7/6. GET114 4/8. 
Complete Set of 6 G.E.C. Transistors comprising: GET874. two 
GET673's. GET114, Matched Pair GET114. Only 25/ -. 

(*Available in matched pairs, 1/- extra). 

COMPLETE NEW RANGE OF TRANSISTOR 
COMPONENTS IN STOCK 

THREE liltAND NEW STAR BARGAINS 
Designed for quality and outstanding value. 

NEW R.T.D. 6 Watt Monaural Amplifier. 
using heavy duty, double -wound mains 
Transformer. With separate rectifier wind- 
ing. Valves: Rectifier. Driver and Output. 
5 Controls: Switch, Volume, Base, Treble. 
Middle. Heavy duty output Transformer. 
METAL CHASSIS. All components brand 
new. Ready built ONLY £5.5.0. 
COMPLETE or all parts in kit form. Point 
to point diagram. ONLY £3.15.0. P. & P. 3/6. 

Phone: 
Cherrywood 3955 

FOR A FIRST CLASS 

SOLDERING JOB CHOOSE A 

Sank 
i(kliRING ELECTRIC IRON 

24 /w íwV1 urn 29 ABOVE P.IO 

25- wattinetramentmodel For 
radio, TV, electronics, 
model making. jewel- 
lery and instrument 
work. 

65 -watt general purpose model 
For a wide variety of 
soldering jobs in home 
or workshop. 

See them at electrical dealers, hardware stores 
or electrical showrooms. 

Associated Electrical Industries Ltd. 
Cable Division 

DISTRIBUTION EQUIPMENT SALES DEPT 
145 CHARING CROSS RD LONDON WC2 

IODA 

Build your own Portable Radio 
Comprising Advance GEC drift -field tran- 
sistors. high impedance 211n. speaker, 
powerful reflex circuit and a host of other 
features rank it as the finest value for 
the do -it- yourself enthusiast. Built -In 
Ferrite rod aerial brings You top notch 
reception both indoors and out, extremely 
efficient circuit greatly reduces battery 
drain- provides longer playing time. 
Uses popular 9V battery available every- 
where. Attractive high Impact ivory 
case is virtually unbreakable. Two 

controls -off /on volume and tuning. Ready drilled circuit board 
ensures fast, enjoyable assembly and perfect performance se/_ Size 5lx3x1iin. All Parts Sold Separately. Price complete 
Transistor Radio Ear Pieces, 8/9 P. & P.3 /6 

Two Valve Amplifier Kit PY 62 /PCL 82 

Metal chassis. Point -to -point diagram. 3 watts output. 586 Tone and volume controls. P. & P. 3/6. 

ALL TYPES INTERNATIONAL OCTAL VALVES SUPPLIED 
ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE 

A7.31 8/6 
1336 5/6 
CCH35 12/6 
D77 3/- 
DAF91 5/- 
D.4F96 7/- 
01,91. 3/9 
UF'91i 7/3 
L1H1i3 8/- 
DH77 4/6 
DK9L 6/- 
DK9'2 7/6 
UK96 7/8 
DLDI 8/8 
UJ,:F3 8/3 

CURRENT VALVE LIST 
ECF80 8/- K T61 8/3 eP61 2/3 U U9 

6/6 UY41 
10/- UY85 
12/- W77 
9/8 Z77 
7/-504 

17/-5V4 
5/6 5Y3 
5/- 5Z4 

U191 9/6 6.1,5 
U281 9/- 6AM6 
U282 14/6 OATS 
0301 17/6 6B(16 
11801 28/- 1ìB W 6 
UABC80 8/8 6(1116 
UAF42 8/- 61)2 
11641 7/9 6F1 
UBC41 7/96Y12 
176F89 7/9 6E13 
l'CC'84 12/6 riF14 
liCC85 7/9 
UCF80 14/6 
UCH42 7/- 
UCH81 8/8 
UCL83 12/8 
U1,4'2 3/9 
U1,41 7/- 
UL44 10/9 
VLSI 7/- 
L'1,84 7/3 
U08 14/6 

ECH35 9/- ETAS 6/3 U2.2 
ECH42 7/8 KTW61 5/9 U24 
ECH81 7/6 KTW63 5/9 U25 
ECL80 7/3 L63 2/9 U26 ' 11 /- 
E f'C'CC84 17,::171. 4/9 
ECCL82 L83 11/9 

919 
YC89 8/9 

7/6 
8/9 

Eí'39 4/31'cF80 /8 1'50 6/8 
EF50 1/3 PCFA'i 7/9 1152 30 /- 
EN'80 4/6 PCF66 14/8 3/- 
L:F85 6/3 PCLSS 7/- 8/- 
EFS6 8/9 PCL84 9/9 5/6 
EFS9 6/6 PCL84 7/8 12/- 
EF91 8/- l'CL85 15/- 7/8 
1:1,92 4/- í'L33 8/- 25/6 

1)1.94 7/- E1,33 7/e PI.8d 9/9 3/- 
DL91i 7/- EL:el 12 /- PIT) 14/6 4/6 
EA BOW 7/3 EL41 7/9 PL81 9/- 3/- 291'3 12/- 
EA F92 7/0 EL84 6/9 PLS1 8/8 6/8 901'4 16 /6 
EB41 6/6 EMI) 8/6 P183 6/6 9/- 201'5 19/6 
ESN 3/. E5í81 8/6 PL84 8/9 6E15 9/- 27811 14/6 
E11C33 4/8 53184 9/6 Pí'31 71- SF 6/3 
E5041 7/8 EY5L 7/9 PY32 10/- 6L33 í 12/- 
EBFSO 7/6 EYS6 7/6 PY80 6/- 61,6 9/9 
1:111,89 8/3 EZ40 6/3 PM 6/- 6118 8/- 
EE1,31 20/- EZ41 8/9 PY82 8/- 6119 38 /- 
ECUS'i 8/3 EZ80 6/8 PY63 8/- 6857 4/6 
ECCBI 4/8 (1/.39 8/9 PY88 12/- AVA 5/- 
ECC8'3 5/60134 12/6 PZ30 8/- n1J4 10 /- 
ECC84 7/9 KT33C 6/- P, l4 10 /- 7C3 7/3 
ECC85 7/8 K'í'36 8 /881'41 2/3 7Cti 7/8 

We pride ourselves that we can obtain and supply any TV 
spare. Please ask us tor ANY components you may require we 
are almost certain to have them. 

TERMS: S.A.E. all enquiries. C.O.D. 3/- extra. 
C.W.O. Postage on Valves. 6d. each. C.R.Ts. 12/6 Inc. insurance. 

SATISFACTION ASSURED. RETURN POST SERVICE. 
SUBJECT TO STOCK BEING AVAILABLE. 

6/3 797 9/1 
6/- 7Y4 7/3 
8/8 10F1 4/6 
4/- 10C1 10!- 

1011.2 13 /- 
í0P13 8/9 
10P14 8/9 
12AT6 7/3 
1'2AT7 9/6 
12AU7 5/8 
12Aä7 6/3 
191306 14/6 
201)1 8/6 
201'2 8/3 
2011 12/6 
20P1 9/6 

:í0C1 7/8 
30FL1 9/3 
30Lí 7/6 
ä0Y4 11/3 
30P12 8/- 
5.2KÚ 10 /- 
5:3 K U 10 /- 
34KÚ 8/6 
185ßT 14/6 
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THIS HEAD IS SPECIALLY DESIGNED FOR USE WITH THE DIGITAL COUNTER DESCRIBED IN THE FEBRUARY 1962 ISSUE, THE COMBINATION BEING SPECIALLY SUITED FOR MAKING MEASURE- 
MENTS ON RADIOACTIVITY IN LIQUID SAMPLES (SUCH AS RAINWATER). 

THE SENSITIVITY OF THE COMBINATION IS SUCH THAT EVEN SMALL LEVELS OF RADIO- ACTIVITY PRESENT FROM NATURAL CAUSES (FAR BELOW CONTAMINATION LEVELS) CAN 
BE EASILY MEASURED. 

IT SHOULD BE POSSIBLE TO BUILD THE UNIT DESCRIBED FOR LITTLE MORE THAN f10. 

An Advanced 
GEIGER HEAD 

By E. DEXTER 

5HE theoretical circuit shown in Fig. I is very 
similar to the simple Geiger Head published with 
the author's Digital Counter in the February issue. 
The main difference lies in the choice of a com- 
pletely different type of Geiger -Tube, the Mullard 
MX124/01. The actual tube is enclosed in a thin - 
walled glass envelope coaxially within a sealed -on 
test -tube for containing the liquid to be tested. 
Thus the liquid intimately surrounds the Geiger - 
Tube proper, which accounts for the very high 
sensitivity. 

H.T. Voltages 
The MX124/01 has an unusually low operating 

voltage (400 to 500) compared to other tubes of 
this type. This is a distinct advantage for amateur 
circuitry. The arrangement of the H.T. feed in the 
circuit is somewhat unusual, a conventional 300V 
positive supply in conjunction with an additional 
100V negative supply being used. 

There are two good reasons why this arrange- 
ment has been adopted. Firstly, +300 and -100 
are becoming standardised outputs for stabilised 
power supplies, and are thus also the main out- 
puts of the "Experimenter's Power Pack " pub- 
lished recently in this magazine, which is admirably 
suited for operation of this unit. 

Secondly, the EC92 cathode -follower head - 
amplifier can be run off the same H.T. supply in 
this arrangement, as is evident from Fig. 1. The 
power supply requirements are seen to be identical 
to those of the Digital Counter, and the two units 
may be run simultaneously off the "Experimenter's 
Power Pack ". 

It is, for reliable and accurately reproducable 
results, highly desirable to run this equipment off 
a stabilised power supply, though other ordinary 
simple power supplies could be tried. It will then 
probably be necessary to use separate power sup- 
plies for this head and for the Digital Counter. 

It is absolutely essential that the total voltage 
applied to the tube never exceeds 450V, as other- 
wise flashover and possible destruction of the tube 
can take place. Thus the positive H.T. must not 
exceed 350V. 

Threshold Voltage 
Mullard quotation for the Threshold Voltage 

for the MX124/01 is " maximum 400V ". Indi- 
vidual samples vary and the tube in the author's 
prototype was found to have a threshold at 360V. 
It is desirable to operate the tube at approx. 50V 
above threshold which gives 410V for the author's 
prototype. 

The finished instrument. 
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When the unit is initially put into operation, the 
output should be connected to an oscilloscope, and 
the_pulses observed as the positive stabilised H.T. 
is varied on the power pack. As the H.T. voltage 
is gradually reduced, the pulse amplitude will also 
decrease, until it vanishes at the threshold voltage. 

The voltmeter reading should then be noted, and 
the H.T. increased by about 40 to 50V. This 
assures the proper operating point having been 
set, and it should be checked in the same manner 
from time to time as the tube ages. 

Pulse Amplitude 
Fig. 2 is self -explanatory as far as the theoretical 

details of the generation of the pulses are con- 
cerned. The treatment is, of course, simplified, as 
no account has been taken of chemical effects 
within the tube also leading to rapid extinction of 
each discharge. 

Nevertheless, the capacity -effects sketched in 
Fig. 2 generally dominate and are sufficient to give 
a measure of control over the output pulse ampli- 
tude, by means of adjustment of Cl. The larger 
the capacitance of Cl and Cstray, the greater is 
the charge -per -pulse passing through the tube, i.e. 
the greater the strain on the tube. It is thus 
desirable to keep both of these capacitances small. 

Naturally, any capacitive loading of the tube 
increases the violence of the discharge on each 
pulse, and it may thus seem strange that a circuit 
is proposed which deliberately introduces such 
loading. 

The advantage gained, however, is the produc- 
tion of a substantial pulse giving secure operation 
of simple counter circuits aimed to avoid all snags 
and critical effects in the input stages, and this 
advantage is considerable for amateur purposes. 

Tube Life 
The price paid for this advantage is a shorten- 

ing of tube life, to the region of at least 100 
million counts, instead of the almost infinite life 
achievable in more critical specialised circuits. 
While such a life would be too short for high 
counting -rate professional laboratory use, it is still 
more than ample for the amateur uses intended 
in this article. 

One will be operating at counting rates around 
100 per minute for the purposes envisaged, so that 
even with the minimum life of 100,000,000 counts, 
at least 15,000 operating hours are certain. 
Probably much more. 

The prototype shows that, after completing more 
2,000 operating hours under these conditions, 

nges of tube characteristics are at the most a 
fraction of 1% of those of a brand new tube. 

Slow Counting Rates 

The adverse effects on dead -time and plateau - 
slope are of little importance at the slow counting 
rates intended, though probably seriously limiting 
the suitability of this circuit for work at normal 
laboratory counting rates of some hundred or 
more per second. The plateau -constancy over long 
periods of usage under the conditions specified 
has proved itself in practice, and the use of 
stabilised power supplies adequately removes 
errors of counting due to plateau -slope for the 
present purposes. 

WIRELESS December, 1962 

The actual values of Cl and Cstray do not affect 
the output pulse amplitude as much as the ratio of 
their values. The total pulse- voltage generated is 
necessarily equal to the difference between operat- 
ing point and threshold, which we deliberately set 
at about 40 to 50V. 

This pulse voltage is seen in Fig. 2 to appear 
across Cl and Cstray in series, the two capacitances 
thus forming a voltage- divider. Only the portion 
appearing across Cstray is passed on to the 
cathode follower V2, and hence to the output. If 
a reasonably large part of the total pulse voltage 
is to appear at the output, therefore Cl must at 

VI 
MX1241(31 R3 

27M 
15k 
1W 

cathode 
anode 

1W 

R2 
2.7M 
1W 

500 VF 

R5 
1M 
1W 

h.t. +300V stabilised 

R6 
27k 
1W 

V2 
EC32 

=:a C2 
32)yF 

350V. 

) 
2200 

F 

500V 

Coaxial 
output 

to 
digital 

counter 

R7 
1M 
1W 

Eart 

Heater 63V a.c 

Power supply socket 
Bias -100V stabilised 

Fag. I -The circuit of the head. 

least be equal to, or somewhat larger than Cstray. 
This is the reason for including an actual 

physical component for Cl, part of which is made 
up by the inherent stray anode capacitances of 
the tube and wiring, and the rest by a physical 
component in the form of a pair of twisted 
insulated wires. 

It is desirable to set conditions such that, finally, 
Cl (total) and Cstray are approximately equal. 
This condition is realised when the pulse output 
voltage from the unit is about half of the 
threshold- excess, i.e., some 20 to 25V peak. The 
output pulses should be observed on an oscillo- 
scope in comparison with A.C. sinewave voltages 
of known amplitude, using the same Y- amplifier 
gain in all cases. 

The length of twist of the insulated wires form- 
ing Cl is altered, until the output pulses are 
observed to have 20 to 25V amplitude. It need 
hardly be said that the operating point must 
previously have been set 40 to 50V above thres- 
hold, as described above. 

The Cathode Follower 

This stage is fully conventional. C3 blocks the 
negative 100V D.C., allowing only the positive 
pulses to pass. and be reproduced accurately at 
the same amplitude and form at the output. R4 

(Continued on page 729) 
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Easy - to - build kit - sets of , , i highest quality at lowest cost 

AMATEUR TRANSMIT- 
TER. Model DX -40U. Self - 
contained. 80 -10 m. Power 
input 75 w. C.W., 60 w. peak, 
C.C. phone. Output 40 w. to 
aerial. Provision for V.F.O. 

L33.19.0 

AUDIO SIGNAL GENERATOR. Model AG -9U. 10 cis-100 
kc /s, switch selected. Distortion less than 0.1 %. 10 v. sine wave 
output metered in volts and dB's ... ... ... /21.9.6 
VALVE VOLTMETER. Model V -7A. Measures volts to 1,500 
(D.C. and R.M.S.) and 4,000 pk to pk. Res. 0.1 O -1,000 M U. D.C. 
input impedance. II MO. With test prods, leads and standardising 

R.F. SIGNAL GENERATOR. Model RF -IU. Gives accurate 
source of R.F. /up to 100 Mc /s on fundamentals and 200 Mc /s on 
harmonics. Up to 100 mV output on all bands. ... /12.15.6 

SINGLE SIDEBAND ADAPTOR, Model SB -IOU 
May be used with most A.M. trans- 
mitters. Less than 3W R.F. input 
power required for IOW output. 
Operation on 80, 40, 20, 15 and 10m 
bands on USB, LSB or DSB E39.5.0 
HI -F1 I8W STEREO AMPLIFIER 
Model S -99. Ganged controls. 
Stereo /mono gram, radio and tape 

SB -10U recorder inputs. Push -button selec- 
tion. Printed circuit construction ... ... £27.19.6 

HI -FI AM /FM TUNER. Tuning range: FM: 88 -108 
Mc /s. AM: 16-50, 200 -550, 900 -2,000 m. Tuning heart 
(/5.5.6 incl. P.T.) and I.F. amplifier (/20.13.0) sold separ- 
ately. Printed circuit board ... ... Total /25.18.6 
SHORTWAVE TRANSISTOR PORTABLE. Model 
RSW -1. Two short bands, trawler and medium /22.8.0 
6- TRANSISTOR PORTABLE. Model UXR -I. 
Prealigned I.F. transformers, printed circuit, 7 x 4in., 
high flux speaker. Real hide case ... ... /14.3.0 
TAPE RECORDING /PLAYBACK AMPLIFIER 
Stereo (TA -IS) ... /24.10.0 Monaural (TA -IM) ¿19.2.6 

STEREO CONTROL U NIT USC -I. 
Luxury model with press- button inputs 
to suit any pick -up or tuner and most 
tapeheads. Output 1.3 v. R.M.S. per 
channel. Printed circuit construction. 

/19.10.0 

r 
MALVERN 

AMATEUR TRANSMIT- 
TER. Model DX -I00Ú 
Covers all amateur bands, 
160 -10 m. 150 w. D.C. input. 
self contained with power 
Supply. Modulator, V.F.O. 

L74.19.0 

S-99 

DX -1000 

Sin. OSCILLOSCOPE. Model O -12U. Wideband amplifiers 
essential for TV servicing. F.M. alignment, etc. Vertical freq. res- 
ponse 3 c /s -5 Mc /s without extra switching. T/B covers 10 cis-500 
kc /s in 5 ranges ... ... ... ... ... /38.10.0 
PORTABLE SERVICE OSCILLOSCOPE. Model OS -I. 
Compact portable scope ideal for servicing and general work. Y 
amplifier sensitivity 10 mV /cm; response. 3 -dB 10 c /s -2.5 Mc /s. 
Time base 15 c/s -150 kc /s. Printed circuits. Case 7¡ x 41 x 12 4in. 
long. Wt. only 10 }Ib. /19.19.0 

"THE MOHICAN" GENERAL COVERAGE 
RECEIVER, Model GC -I U. Fully Transistorised 
Including 4 piezo -electric 
transfilters. Excellent port- 
able or general purpose 
receiver for the amateur and 
short -wave listener. L39.17.6 

VAR. FREQ. OSCIL- 
LATOR. Model VF -I U 
Calibrated 160-10 m. 
fundamentals 160 and 40 
m. Ideal DX -40U and sim- 
ilartransmitters. El L17.6 

HI -FI F.M. TUNER. Tuning range 88 -108 Mc /s. Tuning 
Unit (FMT -4U) with 10.7 Mc /s I.F. output (/3.2.0 inc. 
P.T.) I.F. Amplifier (FMA -4U) complete with cabinet 
and valves (/12.6.0) . -. - -. ... Total E15.8.0 

6-W STEREO AMPLIFIER. Model S -33. 3 w /chl. 
inputs for radio -tape and gram., Stereo or Mono ganged 
controls. Sensitivity 200 mV. ... ... /13.7.6 
SINGLE CHANNEL AMPLIFIER. Model MA -12. 
10 -12 watt Hi -Fi amplifier. Extremely low distortion 
and wide frequency range ... ... ... E11.9.6 

41411714 
AM; FM 

TA- 

Tuner 

IS 

GC-IU 

Money Saving "PACKAGED 
DEALS" of Complete Stereo 

Equipment from £46,6.0 

HI -FI EQUIPMENT CABI- 
NETS. Range available to meet 
various needs. Details on request. 
(MALVERN equipment cabinet 
illustrated on the left) from 
E11.12.6 to L18.10.0. 
"COTSWOLD" MFS SYSTEM. 
For the smaller room. Measures 
36in. high x 16' -in. x 14in, deep. 
Almost identical performance with 
standard Cotswold ... /23.4.0 

HI -FI SPEAKER SYSTEM. Model 
SSU -I. Ducted -port bass reflex cabinet 
"in white." Twin speakers. Pedestal 
model /11.19.6. Bookcase model. 

E 1 1.5.0 

"COTSWOLD" HI -FI SPEAKER 
SYSTEM. Acoustically designed en- 
closure "in the white" 26 x 23 x 15+ in. 
12in, bass speaker with tin. speech 
coil, elliptical middle speaker. Pres- 
sure unit covers the full freq. range 
of 30- 20,000 c /s., complete with 
cross -over unit, level control, etc. 

/23.4.0 
AUDIO & DO- IT- YOURSELF 

accessories also available 

Assembled models also available- prices on request. 
Deferred terms available over £10. Free Delivery U.K. COTSWOLD 

Please send me FREE CATALOGUE (Yes /No) 
Full details of model(s) 

NAME 

ADDRESS 

DAYSTROM LTD. 
Dept. P.W.12, GLOUCESTER, ENGLAND 

I A member of the Daystrom Group, manufacturers of the 

PWI2 i WORLD'S LARGEST -SELLING ELECTRONIC KITS 

www.americanradiohistory.com

www.americanradiohistory.com


728 PRACTICAL WIRELESS December, 1962 

THE LINEAR L1/10 
A 10 -WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE -AMP 

Full advantage has been taken 
of latest component miniaturi- 
sation developments to produce 
a 10 -watt Hi -Fi push -pull ampli- 
fier incorporating tone control 
pre -amplifier stages within the 
measurements of 9 x 7 x Sins. 
In addition two high im- 
pedance Input sockets are 
provided for microphone 
and gram., etc. With selector 
switch and vol. control, five 
B.V.A. valves are employed 
ECC83, ECC83, EL84, EL84, 
EZ8I, H.T. and L.T. power 
supply point is included for a 
radio tuner. 
FREQUENCY RESPONSE 
± 1 d.b., 30- 20,000 c.p.s. 
MAXIMUM POWER 
OUTPUT 

in excess of 14 watts. 
SENSITIVITY 

L.P. 220 m.v. for 10 watts. 78 r.p.m. 220 
nia. for 10 watts. Radio /Microphone 40 
env. for 10 watts. 

TREBLE LIFT CONTROL 
+ 10 d.b. to -22 d.b. at 12,000 c.p.s. 

BASS CONTROL 
+ 14 d.b. to -10 d,b, at 50 c.p.s. 

HUM LEVEL 
Referred to maximum output and in- 
cluding integral pre-amp.-70 d.b. 

NEGATIVE FEEDBACK 
21 d.b. in main loop. 

HARMONIC DISTORTION Less 

than 0.1% measured at 8 watts at 1000 c.p.s. 
Weight 10 lbs. Power consumption 90 
watts. For 200- 230 -250 v. 50 c.p.s. A.C. 
mains. Outputs for 3 -and 15 -ohm speakers. 
Chassis finish stoved Gold hammer. 

HIGHEST QUALITY Retail Price 

MAXIMUM RELIABILITY 
AT A PRICE YOU CAN 

GNS. AFFORD 
Send S.A.E. for descriptive literature 

TRADE ENQUIRIES to 

13 

LINEAR PRODUCTS LTD. 

Also Available -THE L.4S.A 
compact High Quality 4.5 
watt amplifier. Size approx. 
7- 5 -5 }in. high. Sensitivity is 28 
millivolts so that the input socket 
can be used for either micro- 
phone or gram., tape, radio tuner 
etc. B.V.A. valves used are ECC83 
EL84, EZ80. Controls are: Vol. 
Treble and Bass with mains 
switch. The Tone controls pro- 
vide full compensation for long 
playing records. Output match- 
ing for 3 ohm loudspeaker. Retail 
price L5.19.6. 
THE LT45 TAPE DECK 
AMPLIFIER. A complete unit 
(power pack and oscillator incor- 
porated) ready for connection 
to A.C. mains. 3 ohm loud- 

speaker and practically any make of deck. 
Negative feedback equalisation adjustment 
by multi -position switch for I ¡, 31 and 74in. 
per second. Retail price 12 gns. 
DIATONIC 10 -14 WATT. High Fidelity 
amplifier with integral pre -amplifier. Retail 
12 gns. 
CONCHORD 30 WATT. Hi -Fi amplifier 
with two separately controlled inputs. 
Retail 16 gns. 
LSO 50 WATT AMPLIFIER. Size approxi- 
mately 14 x 10 x Bin. Sensitivity 25 mV. 
Output for 3 and IS L1 speakers. Retail 
price 22 gns. 
L5/5 STEREO AMPLIFIER 5 + 5 watt 
12 gns. 

ELECTRON WORKS, ARMLEY 
LEEDS 

EXPLORE THE WORLD ON THIS 
I -VALVE SHORT -WAVE RADIO 

Total 
7777 Building 

IV. 4.4 
Cost 

35/6 
P. a P. 

2/-. 

* Receives speech 
and music from all over the world. 
Construction price includes valve and one coil 
Covering 40 -100 metres. 
Can be extended to cover 10.100 metres. 
Suitable headphones 11 /8. Can be converted te 
9 valve. 

THE IMPERIA 

e - 
All parts sold separately. Wiring diagrams and 

parte list supplied free with ordern, or separa- 

tely, 1/6 each item. AFTER SALES SERVICE 

The 

AIROLO 
6 -STAGE 

POCKET 

TRANSISTOR 

PORTABLE 

In attractive two -tone contemporary case, w th gold 
plated speaker grille and attractive dial. Blue on y al s 
34 x Mine. No aerial or earth required -completely 
self contained. Genuine Sin. high dux PM speaker. 
First grade transistors, Push pull output -250 milli. 
watt.. Volume control with on /on switch. Condenser 
tuning. Easy assembly on eyeletted circuit board. 
Total Betiding ß4.i 9.0 Cost 
P. 6 P. 2/8. (Long wave 8/- extra), 

Ae easy to build 6 Translator Portable snperhet, which can be built by the 
constructor. 
Pre -Assembled circuit board for easy construction. All componente are 

new. S inch Speaker giving good tone and output. 
Attractive case of exclusive design Si x Si a 21 with gold plated grille. 
Specially designed matching coil for use in ca 

r 
. Only first grade fully 

guaranteed matched transistors and diodes are used. Anyone can build 
this set for 87.17.6. P. d P. 3/ (Long wave 8/- extra). Everything supplied 
except soldering iron. 

The RIETI 
&STAGE SUPER SENSITIVE 

TRANSISTOR PORTABLE 
Simple to Build. All First Grade Component.. 
A truly portable transistor radio giving toll 
medium wave reception. Incorporates Sin. 
High Flux Speaker, pull-push output, drat 
grade translators. 
HighQ fer 
rite aerial, 
socket for 
car aerial, 
pr etagged circuit 
board for 
easy con- 
struction. 
Attractive 
our with geld 
plated grille. 
Long wave 
$(- extra. 
Total Building lest 7suaia0 P. d P.2 /6. 

CRYSTAL. RECEIVER 
Covering medium wave band. Ideal for the 

case for 
11 la Ail 

X11/6 Suitable 
including 

P. 11IIv 11 /3 extra. 

THE "TINYMITE" 

EASY TO BUILD TWO STAGE 
TRANSISTOR SET 

The set that looks like a Radio Set. 
Attractive Case. Mini .0005 Tuner. High Q 

Lita Coil. Works for months off No. 8 Battery 
Simple to construct ln la min. 
Medium R Long Wave coverage. 

Total Building nia rie, P. 
Cost 

Suitable headphones 11/3 

MINISETS LTD. Hatherley Mews, London E.17. 
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(Continued from page 726) 
and C2 give heavy decoupling for the stage. C4 
and R7 remove any D.C. component from the 
output otherwise resulting from the cathode circuit 
of V2. 

The purpose of V2 is not voltage amplification 
as the output voltage of the geiger tube is ample 
for the digital counter, etc. The purpose is, rather, 
to reduce the impedance, allowing transmission of 
the output signal on reasonably long lengths of 
coaxial cable without loss. This function certainly 
amounts to a form of power -amplification, 
however. 

PRACTICAL 

Gieger -Tube Screening 
The manufacturers specify operation of the tube 

in a tin. thick all round lead container, which can 
weigh anything up to half a hundredweight! Whilst 
this is certainly essential for efficient industrial 
use, it is by no means necessary for amateur use, 
provided the factors concerned are understood and 
taken into account. At any rate, it is clear why the 
bare tube alone must be removable in an industrial 
arrangement, and mercury -cup connectors used: 
the whole unit with lead casing would be far too 
heavy and cumbersome to move about! 

The advantages of the heavy lead casing are 
principally twofold, neither of which is essential 
for the amateur. Firstly, and most important, the 
tube is thereby screened from ambient levels of 
X -rays or other radiation from other experiments 
and equipment operating on the premises nearby, 
which have nothing to do with, but would 
seriously interfere with, the experiment running 
with the tube in question. This danger of inter- 
ference is not likely to arise under amateur con- 
ditions, provided such sources as luminous watches 
the clocks are kept away from a running experi- 
ment. 

Secondly, the lead casing would absorb a large 
portion of the "Cosmic" background radiation 
coming from outer space, etc. This reduces the 
" background -count per minute " to be subtracted 
from a count made with a liquid sample, i.e. it 
improves the " signal -to -noise ratio ", giving better 
resolution and shorter required counting times for 
a given desired accuracy. 

This may be important for industrial concerns 
where time is money, but is unimportant for 
amateur usage. The saving in expense, and con- 
venience in construction, achieved by omitting a 
lead screen outweighs all other considerations for 
the amateur. 

Important Points 
When operating the tube without a lead screen, 

the following two points must be watched care- 
fully: - 

(a) The unit is vulnerable to interference from 
external radioactive sources of sufficient intensity. 
Such sources must be removed to a distance of at 
least three yards, or kept fixed in position during 
an experiment, their effects being included in the 
subsequently subtracted " background count " 
made without the test -liquid in the tube. In 
particular, do not move the hands about near the 
unit during a count whilst wearing a wristwatch 
with luminous figures. 

WIRELESS 729 

(b) The background count will be higher with 
the tube completely empty than when filled with 
pure non -active distilled water. This is due to the 
water acting as a weak screen, absorbing some of 
the low -energy components of the cosmic radiation. 

Thus the " background- count " should always 
be made with the tube filled with pure distilled 
water, because the water- content of the 
subsequently counter test liquid will give the same 
reduction of cosmic background. Failure to 
observe this procedure can cause quite serious 
errors. 

In the author's prototype, the background -count 
was found to be 40.4 per minute with the tube 
completely empty, but only 38.3 per minute with 
the tube full of distilled water. The count with a 
certain sample filled into the tube was 47.2 per 
minute, representing a correct signal of 8.9 per 
minute due to the sample. 

Had the empty -tube background count been used 
in error, the sample- signal would apparently have 
been only 6.8 counts per minute, an error of well 
over 20%! 

When using a lead screen the weaker cosmic - 
radiation components are absorbed anyway, so 
that then there will be no difference in background 
counts for an empty tube or one filled with distilled 
water. 

4 

A : Rise time fast. 
(Time constant 
chiefly Cstray Ri) 

B: Peak voltage. 
(Determined by ratio 

CI : Cstray) 
C: Fall time slow 

(Time constant 
chiefly Cstray R1) 

(a) Output pulses across Cstray 

(b) Threshold 
voltage, 

VT 

Time 

Flashover 
Geiger / ~- range -4"t 

R2 

Threshold voltage,VT 
350 -400V 

for MX 12401 

500V 
for 

MX12401 

Total 
anode cathode 
tube voltage 

anode cathode 

2.7M 

CI 

Internal 
resistance 

Ri 
when struck 

R3 
2.7M 

t300V 
VA 

R1 
1M 

VI cathode 
V2 grid 

stray 
capacitanc 

stray' 

-100v -- 
VB - 

(c) Equivalent circuit of geiger tube 

Fig. 2- Production of pulses and effect of Cl: 
(a) output pulses; (b) threshold voltages; (c) 

equivalent circuit of the geiger tube. 
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Photoelectric Effect 

Geiger -Tubes of the type here specified are often 
sensitive to light, giving an appreciable counting - 
rate in response to illumination. This effect was 
found to be immeasurably small for normal wave- 
lengths of light in the author's prototype. A back- 
ground -count of 40.4 per minute was obtained 
with the empty tube, whether completely dark or 
whether strongly illuminated with a couple of 25W 
bulbs 5in. away. 

The accuracy limits of this experiment were 
about plus -or -minus one count per minute. Thus 
error due to normal room illumination, if present 
at all, is likely to be less than 2 %. Nevertheless, 
it is desirable to keep the tube dark, for safety. 
The arrangement adopted satisfies this condition, 
in that most of the tube length is inside the body 
of the wooden case. 

The rest is covered by the black P.V.C. -Tape, 
to within about *in. of the spout, which is 
covered by a cap, also desirable to reduce evapora- 
tion of the sample liquids. Any suitable opaque 
material of suitable shape and size can be used 
for the cap, preferably insulating and loosely 
fitting. Do not use a cork of any sort, as this 
could press down on and break the delicate inner 
construction of the tube. 

Care of the Geiger -Tube 

Counting times of more than three hours maxi- 
mum should seldom if ever be required with the 
sensitivity achieved by this head. Samples pre- 
pared as already discussed in the "Digital 
Counter" article, and with the further remarks 
below, normally require counting times of only 
30 to 60 minutes for sufficient accuracy. Thus 
samples need never be left very long in the tube. 

Prolonged presence of samples in the tube can 
cause diffusion through the thin glass of the inner 
unit, raising the background count permanently. 

Thus all samples should be poured out im- 
mediately after conclusion of a count, and the tube 
swilled out thoroughly at least three times with 
clean or distilled water. 

Never use tarry, greasy or sticky liquids which 
could soil the tube permanently or render cleans- 
ing extremely difficult. Although dilute acids do 
no damage avoid using caustic alkalis and do not 
insert warm or hot liquids into the tube. 

Preparation of Samples 

Procedure outlined in the "Digital Counter" 
article should be observed. Whilst it is still neces- 
sary to concentrate rainfall and other water 
samples, lower concentration factors can be used 
than with the simple Geiger -Head described in the 
"Digital Counter " article. 

The simple Geiger -Head, furthermore, gives 
really quick definite signals only with those rain- 
fall samples representing the verge of real con- 
tamination. With present levels of radioactivity in 
rainfall, long careful overnight counts are required 
for reasonable quantitative measurements but 
with the unit described in this article, definite 
strong and reliable signals are very easily and very 
quickly produced even with rainfall of present 
levels of activity. 

Components List 
VI Mullard Geiger Tube MX 124/01 
V2 EC92 

Resistors (All resistors 1 W carbon) 
RI 1Mû RS thin 
R2 2.7Mû R6 27kû 
R3 2.7Mû R7 1Mû 
R4 15kû 

Capacitors 
CI See text 
C2 32µF, 350V 

electrolytic 
Miscellaneous 

B7G valveholder and screening can 
4 -pole panel socket 
Coaxial panel socket 
Tagstrip. Material for cabinet 

C3 2200pF, 500V 
C4 2200pF, 500V 

Quantitative Data 
Serious experimenters, and particularly schools 

and clubs, will be interested in doing quantitative 
work with this apparatus, to determine not only 
relative values of radioactivity in liquid samples 
but also absolute values in terms of equivalent 
weight of radium per unit volume of the liquid. 

The author has had available standard solu- 
tions of uranium and thorium, as well as possessing 
a high -voltage Geiger -Tube of similar type sup- 
plied with extensive calibration charts from the 
manufacturers. Using this apparatus as compari- 
son standard, the prototype MX124/O1 has been 
carefully calibrated. The results of this work, here 
given in full, may reasonably be supposed to be 
applicable to any sample of the MX124/O1 tube 
used under the conditions specified in this article. 

The Curie 
The unit used for measuring absolute values of 

the radioactivity of substance is the Curie. A 
quantity of substance having the same effective 
activity as one gram of radium is said to have an 
activity of one Curie. This unit is extremely large, 
so that convenient practical units are the micro - 
Curie (uC) and the pico -Curie (pC) representing a 
millionth part, and a millionth of a millionth part, 
of a Curie, respectively. 

One millogram or ordinary thorium has an 
activity of about 100pC. This was found to give, 
when effectively contained in the (exactly) 8 c.c. 
of liquid needed to fill the MX124 /O1, an increase 
of counting rate of about 10 per minute with the 
head described in this article. 

Similarly, one milligram of ordinary uranium 
has an activity of about 350pC, and was found to 
give an increase of counting rate of about 35 per 
minute when present in the 8 c.c. contents of the 
M X 124/01. 

The sensitivity to this type of radioactive sub- 
stance is thus about one count per minute per 
10pc present in the contents. These substances, i.e. 
heavy elements, emit principally alpha -rays 
(helium nuclei) and gamma -rays (exceedingly short 
wavelength wireless waves), the tube responding 
principally to the latter. 

(To be continued) 
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UNIVERSAL AVOMETERS 

Guaranteed perfect working 
order. Supplied complete with 
leads, batteries and instructions. 
Model "D" 34 range £8.19.6 
Model "7' 50 range £11.0.0 
Registered Post 5/- extra. 

COSSOR 1035 DOUBLE 
BEAM OSCILLOSCOPES 

Guaranteed perfect working 
order. £45 each. Carriage £1. 

7.5 K.V.A. AUTO 
TRANSFORMERS 

0- 115 -230 volts. Brand new boxed, 
£15. Carriage 10/ , 
230/250 VOLT A.C. MOTORS 
41 x 3in. dia., 90 watts. 5,000 r.p.m. 
lin, spindle. 22/6. P.P. 1/6. 

1 K.V.A. ISOLATION 
TRANSFORMERS 

230 v. PRI 230 v. Sec. Boxed, £5 
each. Carriage 10 / -. 

VARIAC TRANSFORMERS 
24 amp 230 volt primary, 185 
to 250 volt output. £12.10.0. 
Carriage 10/ -. 

TELEPHONES TYPE "L" 
Generator Bell Ringing, 2 line 
connection. With batteries, ful y 
tested. 69/6 per pair. Carriage 5 / , 

100 AMP A.C. METERS 
Raider Thompson bin. scale. 
Brand new, boxed, 65/ -, P.P. 3/6. 
AMERICAN C.B.S. TAPES 

Highest quality, professional 
grade. Brand new. Guaranteed. 
Sin. Std, 600ft 13/- 
51n, L.P. 9001 t 16 /6 
Sin, D.P. 1200ft 32/- Slin. Std. 900ft 16/- 
511n. L.P. 1200ft 19/6 
Min. D.P. 1800ft 37/- 
71n. Std. 1200ft 21/- 
71n. L.P. 1800ft 28/6 lin. D.P. 2400ft 47/- 
S.A.E, for full bargain lists. 
Please add postage. 

PANEL METERS 
100µA 21' F.M. D.C. 42/6 
1001.1.A 34' F.M. D.C. 62/6 
1 mA 24' F,M. D.C. 25/- 
11mA 4' F.M. D.C. 72/6 
30/0/30 mA 2i' F.M. D.C. 9/6 
350 mA 24' F.M. D.C. 10 /8 
2 v. 24' F.M. A.C. 17/6 
10 v. 2' Proj. A.C. 15 /8 
300 v. 24' Proj. A.C. 19/8 
300 v. 2/' F.M. A.C. 25/- 
500 v. 24' F.M. A.C. 25/- 
120 v. 34' F.M. D.C. 32/6 
1500 v. 24' Electrostatic 25/- 

FIELD TELEPHONES 
TYPE "F" 

Suitable for many applications. 
Generator bell ringing, 2 line 
connection. With batteries and 
wooden carrying case, fully test- 
ed, 64.19.6 per pair. Carr 5/ -. 

P.C.R. COMMUNICATION RECEIVERS 
8 valves. Frequency coverage on 3 bands: 850 -2.000 metres, 190-550 
metres and 6 -18 Mc /s. Super slow motion drive. AE trimmer, tone 
control, built in speaker. AS NEW 66.1 9.6 each. Carr. 7/0, 

F.C.R.2 RECEIVtito 
850 -2,000 metres. 
190 -550 metres 6-22 
Mc /s. output for phones or 311 
speaker. As new 
£5.19.6. Carr. 7/6. 
Both above models 
can be supplied with internal 
power unit to oper- 
ate on 200 /250 v. 
A.C. at 39/6 extra 
or alternatively 
plug -in external 
power units are 
35/ -. 

JEMCO 4,000 OHM /VOLT 
TESTMETER 

1% Precision Resistors through- 
out. Single control system for all 
ranges. Highly accurate. Sensi- 
tivity 4,000 11 /voltA.C. and D.C. 

Ranges: 
D.C. volts: 

0.10 -50-250. 
500- 1,000v. 

A.C. volts: 
0-10-50.250 - 
500- 1,000v. 

D.C. current: 
0-260 vA 
0-25-500mA 

Resistance: 
03-0k 
0-300k O 
0-3M O 

Decibels: 
-20 to' +36 

db (2 ranges). 
Meter sensitivity: 100 microamp. 

82/6 each P.P. 2/8. 
JEMCO 20,000 OHM /VOLT 

TESTMETER 
As above but with increased sen- 
sitivity and extended resistance 
range (0-5M (I ). 97/6 P.P. 2/6. 
Either type brand new. Guaran- 
teed with leads, prods, batteries, 
Instructions. 

L.T. METAL RECTIFIERS 
All full wave, bridge connected. 
Brand new, guaranteed. 
12/18v, 1.5A, 3/9 24/36v. 4A, 15/6 
12/18v. 2.5A, 6/3 24/36v. 15A, 45/- 
12/18v. 9A, 8/6 36/48v. 2A. 19/8 
12/18v, 6A, 12/3 36/48v. 4A. 29/6 
12/18v. 10A, 22/8 38/48v. 6A, 32/6 
12/18v. 15A, 37/6 48/60v. 2A. 21 /- 
24/36v. IA, 7/3 48/60v. 10A, 82/6 Please add postage 

L.T. TRANSFORMERS 
All primaries tapped 200/250 volts. 
1 Battery Charging. 3.5, 9 or 17 
volt, 1 amp 9/9. Ditto 2 amp. 
14/3. Ditto 4 amp., 16/8. 9 or 17 
volt, 6 amp., 28/ -. 
2 Model Type 3, 4, 5. 8, 8, 10, 12. 
15, 18. 20, 24 or 30 volt. 2 amp., 
5 amp., 37/64 Add pPostlage, 

Ditto 

AUTO TRANSFORMERS 
Step -up, step -down, tapped 0-115- 
200- 230 -250 volts. 15w.. 9/-; 60w.. 
12/6: 150w., 18/6: 200w.. 2: 
300w., 42/6: 500w., 67/8: 1.000w. 

1.500w., £6.19.6. P.P. extra. 
R.C.A. PLATE 

TRANSFORMERS 
Fri. 200/250 v. sec 2,000 -0 -2,000 v. 
500 mA, tapped 1,500 v. New. 
boxed. £6.10.0. Carriage 15/ , 

DUMONT KIOSIPI 
DOUBLE BEAM C.R.T. 

Twin Gun. Brand new, boxed, 
59/8. R.P. 3/6. 
1.2 Ohm 12 Amp RHEOSTAT 
Geared slider type, new boxed. 
15/8 each. P.P. 3/6. 

PAINTON I00K11 3/ DIA. 
INSTRUMENT POTS 

Fully screened, precision wire - 
wound, 10/6 each. P.P. 1/3. 

CADMIUM SULPHIDE 
PHOTOCELLS 

Very sensitive, full data supplied, 
12/8 each. P.P. 6d. 

MINIATURE PANEL 
METERS 

For 141n. dia. panel hole. 
0-50 ILA 39/6 0 -300 v. D.C. 27/8 
050011A 32/6 "S" meter 35/- 
0-1 mA 27/6 "VII" meter 42/6 
0-5 mA 27/6 

NATIONAL H.R.O. 
RECEIVERS 

BRAND NEW! Senior model, table 
mounting. Complete with a full set of 
9 coils covering 50 kc /s to 30 Mc /s. 
Supplied complete in original transit 
cases, £25. Carr. 20/ -. Power units to operate direct from 200 /250 volt. A.C. 
59/6 extra, 

PRECISION COMBINATION 
VOLTMETER /AMMETER FOR 

A.C. AND D.C. 
Two separate instruments housed In 
polished wood case, bin. scales with 
knife edge pointers. Ranges: 
Volts A.C. and D.C. 160 -300-600 v. 
Amps. A.C. and D.C. 25-50-150-200A. 
Supplied complete with all current 
shunts, leads and leather carrying case. 
Manufactured by Elliott Bros. Supplied 
brand new, £9.19.6 each. Carriage 7/6. 

MINE DETECTOR No. 4A 
Will detect all types of metal. Fully portable. Complete equip- ment supplied tested with instructions, 39/6. Carriage 10/6. Battery 8/6 extra. 

COLLARO STUDIO TAPE TRANSCRIPTOR 
Brand new 1962 model. 3 speeds, 3 motors, digital counter, etc. Fitted with latest bradmatic heads and interlock button. Sup- 
plied with spare spool, instructions, fixings. 10 ans. each. Carr. 
paid. 

CLASS "D" WAVEMETERS MK. II 
Heterodyne crystal controlled frequency meter covering 1.9 to 
8 Mc /s. 6 volt D.C. operation. Supplied brand new. Complete with 
crystal, valves, spare vibrator, headset and instruction manual. 
59/8 each. P.P. 3/6, 

CT -53 SIGNAL GENERATORS 
Precision instruments covering 8.9 
to 15.5 Me /s. and 20 to 300 Mc /s. on 
6 hands. Variable attenuator from 
1 microvolt to 100 millivolts. Opera- 
tion 110/200/250 volts A.C. Supplied 
in perfect working order. Complete 
with calibration charts. 19 gns. each. Carriage 10/6. 

PRECISION A.C. AND D.C. VOLTMETERS 
Two ranges, 160 and 320 volts. 8 inch mirror scale with knife 
edge pointer. Housed in polished wooden case. Ideal for schools, 
labs., etc. Supplied brand new, £5.19.6 each. P.P. 3/6. 

R.C.A. AR.88 LF RECEIVERS 
These world -famous 14 -valve re- 
ceivers are offered in excellent 
condition. Fully tested and 
checked before dispatch. Fre- 
quency coverage on six bands 
is 75 to 550 Kc /s and 1.5 to 30 
Mc /s. Completely self -contained 
except phones or speaker. Oper- 
ation for 100 -200 -250 volt A.C. 
£32.10.0 each, carriage 30/. ex. 

Hours of Business: 3 LISLE STREET, 9 a.m. -6 p.m. Half Day Saturday Send S.A.E. - 

34 LISLE STREET. 9 a.m. -6 p.m. Half Day Thursday Fer Bargains Lists 
1..Ntn,.en, n/r. 

ORADIo LIMITED 
Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 

-34 LISLE STREET, LONDON, W.C.2 

www.americanradiohistory.com

www.americanradiohistory.com


732 PRACTICAL WIRELESS December, 1962 

LISTEN 

OUR 
I-VALVE 

!" 
" {" 

and 
Conetru 
covering 
Can be 
Can be 

TO THE WORLD 
on ,' rr 

EASY TO CONSTRUCT 
SHORT -WAVE RADIO 

Total / Building 
A Cost N/,9 

g 35/_ 
P. a P. 

g / - * Receives speech 
music from all over the world. 

Son price Includes valve and one coil 
40.100 metres. 

extended to cover 10 -100 metres. 
converted to S or 8 vain. 

The 

IREVILO' 
_. 

a 

5 -STAGE 
R.e 

. 

POCKET 
_< 

- 

TRANSISTOR a: 
` P+;s & 

PORTABLE 
Total Building --- --- _ '. 

Cot 90/_ 
Including earpiece P. 8 P It 

In attractive two-tone contemporary ease, with gold 
plated speaker grille and attractive dial. Size only 51 z 
3i z 111m. No aerial or earth required -- completely 
self contained. Genuine 3in. high flux PM speaker. 
Socket for personal listening. First grade to control 
Push -pull output -250 mi Firs. Volume control 

OUR SUPERB 
5-STAGE SUPER SENSITIVE 

TRANSISTOR PORTABLE 
simple to ßm11. All First Grade Components. 
A truly portable translator radio giving full 
medium wave reception. Incorporates 5iu. 

g 
High d e 

Speaker, push-pull output first 

tramletore 
HighQ ter- 
tits aerial, 
socket t ear, sari I 

pre -tagged circuit` 
board for v, 

easy CO.' ` ,o, 
etruction. 
Attractiv e 

t w o ton 
wee. 

. 

Total Building 95/w 
P. & P. 2/B pat i! R.C.S. TAPE TUNER 

Record your favourite programmes. Variable 
Medium wave tuning. Triple wound Super Hi -d 
moil. Chaula and oompouente colour coded. 
Easily constructed. Size 3 z P. a, P. 
If z lira. All parts, lnetruc- 30 /w 1/6 
Untie and layout plans. 

with on /off switch. Condenser tuning. Easy assembly 
on eyeletted circuit board, 

All parts available separately. 
Constructional details on any one of the 
above sets, Il6 each. (Supplied free with 
orders). 

CRYSTAL RECEIVER 
Covering medium wave band. Ideal for the 
beginnerl All components including case for 
10 /6 

P. 8 P. 1 /6. Easily converted to 1- 

transistor or 2 -stage translator receiver. 

AMAZING RESULTS from 
OUR LATEST 

S -Stage Transistor Receiver 
A highly sensitive receiver using top 
grade tnaeietore and components. Fully 
tunable over medium wave. 
* Can be built 1 hour. 

r - _ 

--f`_ \ 
L. 

t \1 * \ iii 

-n *un- -.-0wß 
Send 

S.A.E. for 

FREE 
La Layout Plans y 

and Price Lista 
for these 

two wonderful 
gets. 

"PERSONAL TWO" 
'l ai7Ngl For Private Listening / An amazing little set, with built -in 

ferrite rod aerial bringing In nn1 

him eve at wonderful volume. 
Sturdy cue. size only lk z 3 z 4in. 

lo 
Fite into the palm of the hand. 
Drilled chosen; colour coded for 
easy amenably. Two Wendetors 
plus diode. 

- iii Total 3rf b` P. t P. 1 Building Cost L/ II- 

* High 
ferrite 

moving coil speaker. " * .' ' 

* Built In ferrite rod aerial. \\ .p i * 
si gnal 

syength. designed coils for maximum - ,/ +/ 

dgeal strength. 
O , : * Volume on/off control. Total `° - * Byeletted Ironic board. 

Building Cod * Nosy b follow building plane 
59,'6 P.P "- 

ssTTrr 
Earpiece 7/6 extra If required. 

R.C.S. PRODUCTS (RADIO) LTD. ii OLIVER RD., LONDON, E17(Mail Order Only) 

with a NA RT 

YOU CAN BUILD YOUR OWN 

ghQr;i 

With a Martin Recordakit every- 
thing you need is supplied, ready to 
assemble. -even down to wire cut 
to length. The easiest and cheapest 
way to own a Hi -Fi quality Tape 
Recorder. Fill in the coupon 
for full details. 

TAPE RECORDER QUICKLY, EASILY, CHEAPLY 
WITH NO PREVIOUS EXPERIENCE 

,íesooNRYS"I`- Please send free leaflet on Martin Recordokits 

NAME 

ADDRESS 

L (In block letters) PW.2... I 

I Post to: MARTIN ELECTRONICS LTD 
ISS HIGH STREET, BRENTFORD, MIDDX. 
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rade 

ews 
STABILISED POWER UNITS 

THE latest versions (Mk. Ill) of the Lexor 
stabilised power units models LT.12 -05 and 

LT.24 -05, are now available. 
New features of the Mk. III include a much 

reduced longitudinal noise factor and an im- 
proved overload and short -circuit protection. The 
two models available have output voltage ranges 
of 5.5 -14V or 18 -28V. The output voltage of 
either instrument is continuously variable and may 
be adjusted either by a panel knob or a pre -set 
control. Both instruments will deliver output 
currents up to 0.5A continuously at all voltage 
settings. 

The units are mounted in steel instruments 
cabinets 8in. x 5in. x 51in. finished in grey hammer 
stove enamel with contrasting blue panels. The 
price of the new Mk. Ill units is £25 7s. and they 
are made by Lexor Electronics Limited, 25 -31 
Allesley Old Road. Coventry, Warwickshire. 

The new Multicore solder dispenser. 

The "Pensource" 
pocket signal generator 
from Machine Control 
Ltd. 

733 

POCKET SIGNAL GENERATOR 

FOR engineers, radio and TV servicemen who 
require a small and convenient form of input 

for testing or fault finding, Electronic Machine 
Control Ltd., have produced the "Pensource" 
range of pocket signal sources. 

These instruments are made available in several 
ranges and give an output of approximately +V. 

Basically each "Pensource " is a transistorised 
oscillator built into a robust chromium plated case. 
The supply to the oscillator is provided by a 1 #V 
penlight cell and under normal conditions of use, 
should last approximately four to six months. 

The "Pensource " costs £4 10s. and a leatherette 
case is also available at an extra cost of 10s. 6d. 
The makers are Electronic Machine Control Ltd., 
Mavdav Road, Thornton Heath, Surrey. 

One of the new Lexor stabilised power units. 

NEW SOLDER PACK 
NEW from Multicore Solders Limited is a solder 

dispenser especially suitable for use by the 
amateur constructor. It is, in fact, an extruded 
aluminium tube, the top being tapered to a 
delivery hole through which the solder is drawn 
as required. This arrangement prevents the solder 
tangling and the flat base of the dispenser allows 
it to be stood firmly on the work bench, leaving 
the user complete freedom of both hands whilst 
working. 

The contents of the new pack is a 16ft length of 
18s.w.g. Ersin Multicore Savbit alloy and its price 
is 2s. 6d. complete. The manufacturers are Multi - 
core Solders Ltd., Maylands Avenue, Hemel Hemp- 
stead, Hertfordshire. 
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One of the new switches from Carr Fastener moo. Ltd. 

NEW SLIDE SWITCHES 
incorporated with the 

range of components produced 
for the electronics industry by Carr 
Fastener Co. Ltd., are two new 
slide switches. These are identical 
in specification but differ slightly 
in their mounting facilities. Both 
switches are of the double -pole, 
double -throw type, and can be 
used for radio wavechange, instru- 
ment or any relatively low voltage switching 
application. 

Constructionally, the switches differ only in 
their steel shell, one having vertical fixing lugs and 
the other having two 0.125in. diameter holes at 
1.125in. centres and alternative side -fixing lugs. 
Carr Fastener Co. Ltd., Stapleford, Nottingham. 

MINIATURE SOLDERING IRONS 

1LECENTLY A.N.T.E.X. Ltd. have added to 
their range of Precision soldering irons. 

Amongst the new additions is the model E240, a 
lightweight instrument operating from 230 -240V 
mains and with a power consumption of 20W. 

The novel design of these irons makes them easy 
to handle and attractive. Interchangeable bits are 
available to fit this model as well as a wire - 
stripper attachment. The price of the complete 
iron is 35s. and the makers are A.N.T.E.X. Ltd., 
Grosvenor House, Croydon, Surrey. 

MULTIRANGE METER 

THE model 88B multimeter from Taylor 
Electrical Instruments Ltd., is similar in 

operation to their popular model 88A, but is 
somewhat reduced in size. It is available in 

L_. 

The model E.240 soldering iron is made by A.N.T.E.X. Limited. 

either a bakelite or wooden case. 
The sensitivity of the instrument is 20.000f2 /V, 

and other features include a mirror scale, an 
overload protection device and a reverse polarity 
facility. 

Among the ranges included in the instrument 
are, resistance ranges up to 50Mí2 and decibel 
ranges. The instrument will also measure capa- 
citance and inductance but a model 388 adapter 
is required. 

Another accessory which is available is a high 
voltage probe for measurements up to 25kV. 

The two batteries used in the meter are located 
in a separate compartment. The types used are 
Ever -Ready U.2 and B.121. 

The makers of this new multimeter are Taylor 
Electrical Instruments Ltd., Montrose Avenue, 
Slough, Buckinghamshire. 

,'" >_ .^>_ ,,,,,^ , 
This new multimeter is manufactured by Taylor 

Electrical Instruments Ltd. 

THE TRANSISTOR CLOCK 

ONE intriguing result of research in radio engin- 
eering -the transistor principle -has now been 

applied to clock- making. The Kundo (Crown 
Manufacturing Co. Ltd.) transistor clock, on display 
at the recent Watch and Jewellery Trade Fair. has 
an operating mechanism of unusual simplicity. A 
magnet attachment to its pendulum dips into a 
coil at each oscillation, producing, by induction, 
a voltage pulse which, fed into the transistor, 
triggers the flow of current from,the battery to the 
drive coil. A driving impulse is thus imparted to 
the pendulum. 

Needing no maintenance, this extraordinary 
timepiece runs continuously for no less a period 
than three years! 
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MULLARD 3-3 HI-Fi 
AMPLIFIER COLLARO STUDIO TAPE RECORDER KIT 

SPECIAL BARGALN OFFER. Comp. Kit only $Z5a.0 Carr, 12/6. 
Famous mfrs. surplus offer -Listed 42 gns. A quality Tappe Rebor- 
der Kit based on Mallard famous design -EF86, ECC83, EL84. EM84 
and Rectifier. Specially designed Kit for Collar° latest Studio 
Deck. .Freq. response ± 3 dB. 60 c /s-10 kc /s. Amp. and Power Pack 
already wired, inter unit wiring only required. Cabinets size: 18 x 

161 x tin, finished in contemp. 2 tone blue Regina with gilt 
Speaker Escutcheon. Magic Eye indicator Circuit and Tech. 
H /Book, supplied free with kit. Send 2/6 now for All details 
of to -day's outstanding Tape Recorder Bargain. 

Cabinet £3.15. P. & P. 6/6 
Amplifier Kit £8.19.6. P.& P. 5 / -. t 
Speaker 7 x 4 16/8. P. & P. 2/ -. L12a 19e 6 P. & P. 10 / -. 
If above items are purchased 

together. 
3 Valves, 3 

watt, 3 -ohm 
and 15 ohm Out- put. A really first -class Amplifier 

giving Hi -FI quality at a reasonable 
cost. Mallard's latest circuit. 
Valve line up: EF86, EL84, EZ81. Extra HT and LT available for 
Tuner Unit addition. This is the ideal companion Amplifier for FM tuner units. 
TECHNICAL SPECIFICATION - 
Freq. Response: + 1 db. 40 c /s. -25 
Kc /s. Tone controls: Max. Treble 
Cut 12 db at 10 Eels. Max. Bass 
Boost 14 db. at 80 c /s. Sensitivity; 
100 My. for 3 w. output. Output Power (at 400 c /s); 3 w. at 1% total harmonic distortion. Hum and 
Noise Level: At least 70 db below 
3 w. 
COMPLETE KIT (incl. Valves, all components, wiring diagram and special quality sectional Output 
Trans.). ONLY £8.19.6. Carr. 5/ -. Complete wired and tested, 8 gns. Bronze Escutcheon Panel, Prin- ted Vol., Treble, (lass, On-off, supplied with each Kit. 
Wired 0 /I' socket power and addi- tional smoothing for Tuner Unit, 
10/6 extra. 
Recommended Speakers - 
WB HF1012 95/ , Goodmans AXIOM 110 £5, etc. 

SPECIAL BARGAIN OFFER 
A self- contained Portable Unit incor- porating latest BSR 4 speed Auto Changer Record Player and famous 
High Fidelity "Ful -Fi" Xtal Pick Up with Turnover Cartridge, fitted with 
LP and 78 Sapphire Stylii. Internal 2 valve Amplifier of 
modern design with variable 
Tone and Volume Controls. 
This, together with a quality 
P.M. Speaker ensures a high standard of reproduction. The 
whole is housed in a robust 
wooden Cabinet attractively styled in 2 Tone contemporary 
leather cloth with contrasting 
polka dot relief. 
Kit consists of 3 sub assemblies Standard £12.10.0 already wired. Grub screw Model connections between Units 
only necessary -absolutely no soldering. 
Originally built to be sold at 
17 Gns. 

Recommended Buy 

BARGAINS 
4 -SPEED PLAYER 

UNITS 
Single Players Carr. 3/6 
Garrard 4 S.P. £6.19.6 
Garrard TA Mk.2 £7.19.8 
Collard "Junior" 75/- 
B.S.R. Latest TU12 79/6 
E.M.I. Junior '985' 89/6 
Auto- Changers Carr. 5/ -. 
Collaro "C 60" £7.15.0 
B.S.R. (UAI4) £7.10.0 
Garrard "Auto- slim" 

£8.12.6 
Garrard Model RC209 
91 ans. 
Volume Controls - 
5K-2 Meg -ohms, lin. 
Spindles Morganite Mid- 
get Type 11ín. diam. 
Guar. 1 year. LOG or 
LIN ratios less Sw. 3/ -. 
DP. Sw. 4/6. Twin Stereo 
less Sw. 8/6. DP Sw. 8 / -. 

Carr. & Ins. 7/6 
Autochanger Unit -BEE Model 
ÚA20. Amplifier- valves UCL82, 
ÚY85 and 7 x 41n. Elliptical 
Speaker. Cabinet size 17 x 141 x 
85ín. 

RECORDING TAPE -Reduced Prices 
Famous American Columbia (CBS) Premier Quality Tune at NEW REDUCED PRICES. A enuine recommended Quality Tape -TRY IT! Brand new, boxed and fully guaranteed. Fitted with leader and stop foils. 

Standard Long Play Double Play 
51n. 600ft. 13/- 900ft. 17/8 1,200ft. 31/8 
Min. 900ft. 16/- 1,200ft. 19/6 1,8001í. 37/6 7ín. 1,200ft. 21/- 1,800ft. 28/6 2,400ft. 47/6 P. & P. one reel 1 / -. 6d. on each additional reel. SPECIAL BARGAIN. 3in. 3 tissage lape, 150ft., 3/9 P. & P. 6d. 

3in I..P. 225ft 4/9, 31n D.Y. 100 t 6'6 Plastic Tape heels ., 3fn. 1/3, 551, 2/ -, 51ín. 2/ -, 7ín. 2/3 Plastic Spool Containers .. ., Sin. 1/6, 51ín. 2/ -, 71n. 2/3 
COAX 80 01IM CABLE 

High grade low loss Cellular 
air spaced Polythene-fin. 
diameter. Stranded cond. 
Famous mfrs. Now only Bd. 
per yard. Bargain Prices - 
Special Lengths - 
20 yd. 9/ -. P. & P. 1/6. 

40 yds. 17/6, P. & P. 2/ -. 
60 yds. 25/ -, P. & P. 3/ -. 

Coax Plugs 3J -. Sockets 1 /, 
Couplers 1/3.Outlet Boxes 4/8. 

RECORD 

PLAYER 
CABINETS 

Cabinet 
Pi lee 

£3.3.0 
Carr. & 
Ins. 5/ -. 

Contemporary style, rexine covered 
cabinet in two tone maroon 
and cream. Size 185 x 130 x ht. 
Silo., fitted with all accessories 
including baffle board and anodised 
metal fret. Space available for all 
modern amplifiers and autochan- 
gers, etc. Uncut record player 
mounting board 14 x 13ín, supplied. 
2 -VALVE 2 -WATT AMPLIFIER 
Twin stage ECL82 with vol. and neg. 
feedback Tone control. A.C. 200/ 
250 v. with knobs. etc.. ready wired to fit above cabinet, £2.17.6. 
P. & P. 1/6. 
61n. Spkr. & Trans.. 221 -. P. & P. 2/ -. 
Complete Kit, including UAI4 Unit 
as illustrated, £12.19.6, carr. 7/6. 
JACK Pt,UGS, Standard 25' 
Igranic Type. 2/6. Screened Ditto, 
3/3. Miniature 15'. 2/3. Screened 
Ditto. 2/6. 
ENAMELLED COPPER WIRE - 
ilb. reels, 14g. -20g, 2/6: 22g -28g, 3/ -: 
30g -40g, 3/9. Other gauges quoted 
for. 
Ersin Multicore Solder 60/40 3d. 
per yard. ilb. 2/6, etc. 

Condensers -Silver Mica. All 
values, 20' to 1.100pF, Bd. 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 /500V. 1 / -. 0.25 Hunts 1/6. 
0.5 T.C.C. 1/9. etc., etc. ('lose 
TOI. S /\incas -10% 5pF -500pF 
8d. 600- 5,000pF 1/ -. 1% 2pF- 
100pF 9d. 100pF -500pF 11d. 
575pF5,000pF 1/6. Resistors - 
Full Range 10 ohms -10 meg- 
ohms 20% land5 W 3d., W 5d. 
(Midget type modern rating) 
1W 8d., 2W 90. RI -Stab 10% 
lW 5d., 5W 7d. 5% iW ad., 
1%5W 1/6. 

New 
Hozad 
íT4 8/- 

1S5 7/8 
384 
V4 7/8 

DAF98 91- 
orso 9/- 
ÚK98 9/- 
111.06 9/- 
52:(281 8/. 
ECC82 8/. 

VALVES 
ECC83 8/- 
EC'L82 10/8 
ECL80 10/8 
RN'80 9/- 
E1,88 12/8 
51.84 8/8 
55181 9/8 
EY51 9/8 
E 88 10/- 
F;%81 7/8 
OZ32 12/8 

All 
Huaranteed 

PCC84 9/8 
PC P80 9/8 
PCL83 12/8 
PCL84 19/8 
PL81 12/9 
PL82 9/8 
e1,83 30/8 
PY32 12/8 
PYe1 9/6 
PY82 7/8 
025 12/8 

JASON FM TUNER UNITS 
Designer -approved kits of 
Parts: 

ESITI, 5 gns. 4 valves, /s. 
FMT2, V. 5 valves, 37/6. 
J'rV MERCURY 10 gas. 

JTV2 £13.19.6. 4 valves, 

NEW JASON FM HA 2ND- - 
BOOK. 2/6. 48 hr. Alignment 
Service 7/6.P. &P. 2/6. 

TYGAN FRET (contemn. pat.) 
12 x 12ín. 2/ -. 12 x 181n. 3/ -. 
12 x 241n. 41-. 18 x 241n. 6/- etc. 
Speaker Fret - Expanded 
bronze anodised metal }in. I 
Sin. diamond mesh, now 4/6 
sq. ft., Multiples of Bin. cut 
max. width, 4 ft. 
Eleotrolytias All Types New Stock 

TUBULAR CAN TSYHB 
21/25V 1/9 8 +8/450V 4/9 
50/12V 1/9 8 +16/450V 6/. 
50/50V 2/- 22 +32/275V 4/4 
100/25V 25- 60 +50/350V 9/6 
8/450V 2/8 80 +250/ 
18í450V 2/6 '275V 11/S 
18 +18í45V 6/8 100 +200/ 
22 +22í450V 8/8 275V 21/e 
Transistor Components 

Midget I.F.'s -466 Kc /s. 
9/16in. dia. 6N 

Ose. Coil -M/W, 9/161n, die. 5/ 
Osc. Coil -M. & L.W. Bb /9 
Midget Driver Trans. 3.6:1 /9 
Midget 0 /Put Trans. P.P. to 
3 ohms, 6/9. 
Ferrite Aerial M. & L.W., Car 
aerial coil. 9/3. 
Elect. Condensers -Midget 
Type 1 mfdSomfd ea. 1/9. 
100 mid. 2/ -: 12V wkg 
Condensers--.01 mfd. to .04mfd 
9d. :.05 mid. to .1mfd. 1/ -; .25mfd 
1/3:.5 mid. 1/6. 
Tuning Condensers -Jß°00" 
208 PF. + 176 pF 8/6. with Trim- 
mers 9/6. Single 365pF 716. Sub 
min. fin. J.B. DlIe min. .0001. 
0003or .0005 7/- each. 

Midget Vol. Control -with 
edge control knob, 5K ohms 
with switch, 4/9, less switch 3/8. Speakers P.M. -21n. Plessey 
75 ohms 15/6. 2iln. Continental 
8 ohms 13/6, 2í1n. E.M.1. 3 
ohms 17/6. 7 I 411. Plessey 
35 ohms. 23/6. Ear Plug Phones -Min. Con- 
tinental type. 3ft. lead. Jack 
plug and socket. High Imp. 8/-. 
Low Imp. 7/6. 
TRANSISTOR BARGAINS 

Brand New -BVA 1st Grads 
0C44 8/6 GET114 @/8 
0045 8/- 

6 
0072 

77/6 
2/0081 15/6 0071 6/- 
21A102 10/- 0078 7/ 
RA101 9/8 GEX34 2/ 
XB103 7/6 0A70 2/ 
XC101 8/6 0A81 2/ 
Special offer: One 0044. two 
OC46: 21/6. One OC81D, two 
0081's (matched pair) 19/8. 

Send for detailed bargain lists, 3d. stamp. 
Wemanufacture all types Radio Maine Trami. Choke., Quality O/P Tram., etc. 
Enquiries invited for Specials, Prototypes for email production rum. QuoSSlkWs 
by return. 

RADIO COMPONENT SPECIALISTS 
70 Brigetook Rd., Thornton Reath, Surrey. Hoarrr 9 a.m. 6 p.m., 1 p.m. Wed, 
THO 2188. Terms C.W.O. or O.O.D. Pal said Perlis, op N 515. 96.; 110, 1/8; 3N. 
9/6; 610. 2/9; 86. 9/8. 
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TRANSISTOR 
AMPLIFIERS 

WATT 3 TRANSISTOR AMPLIFIER 
READY BUILT 

45/- Plus I/6 
P. & P. 

f w. Peak output. 
Output to 3 ohm speaker. 

Push -pull output stage. 9 volt operation. 

A printed circuit high gain amplifier. Size 31' x 2' a r. Three 

Newmarket Transistors (two NKT 251 and NKT252). Ideal for 

intercom or as record player amplifier. 

2 WATT 4 TRANSISTOR AMPLIFIER 
READY BUILT 
A 2 watt 4 transistor amplifier with 2 

driver and push -pull stage. Size 4 x 

24 x fin. Plus 1/6 P. & P. 62/6 

THE NEW 
TRANSISTOR s PANDORA 
Designed By 

Mel Electronic 
USING NEW HIGH GRADE PARTS 

TOTAL BUILDING COST 

ONLY (6.19.6 
FULL AFTER SALES SERVICE 

Obtainable 
from your 

local stockist 
or in case 

of difficulty 
DIRECT 
FROM 
MEL 

ELECTRONIC 

MEDIUM WAVE & 
LONG WAVE 
6 TRANSISTORS + DIODE 

SUPERHET CIRCUIT 

AUTOMATIC WAVECHANGE 

500mW PUSH -PULL OUTPUT 

PRE -TINNED PRINTED BOARD 

EXCELLENT RESULTS 

LIGHT ON 

Please send S.E.A. for full details of these and other transistor designs: 
REAR OF: 240 HIGH STREET 

BECKENHAM, KENT MEL ELECTRONIC CO. 

FREET O A l NB / T/ O ll S EN 0/NEER s 
- THE LATEST EDITION OF ENGINEERING OPPORAINITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 

"NO PASS -NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than £25. a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE 

BRITISH INSTITUTE OF ENGINEERING 

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.E. 

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

A.I.O. B. 
A.F.R Ae.S. 

B.Sc. 
A . M. B rit.I.R. E. 
City & Guilds 

Gen. Cert. of Education 
Etc.. eta 

TECHNOLOGY (Incorporating E.M.1. Institutes) 
(Dept. SE/2I ), 29 Wright's Lane, London, W.8 

EQUIPMENT 
Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T.V., Electronics, Etc., 
A.M.Brit.1.R.E. City & Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 

Practical Radio 
Radio & Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS ! 

The specialist Elec- 
tronics Division of 
B.I.E.T incorpora L- 

ing E..M1f.1. Institutes) 
.'Olt' offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

B I E .T. 
SCHOOL OF 

ELECTRONICS 

POST COUPON NOW 
I 

ADDRESS 

Please send rie your FREE 156.page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME 

I 
u 

I 
a 
a I 

SUBJECT OR EXAM SE/ 12 
THAT INTERESTS ME -- '_.........._.__.....__. -.... -- 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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A Simple 

3-Valve r 
5 HIS unpretentious little receiver can be built 
very cheaply. Considering the extreme simplicity 
of the circuit, it has a very good performance and 
with careful manipulation of the controls, the 
single tuned circuit will enable all the more power- 
ful transmissions to be received clear of inter- 
ference. 

Circuit 
The EF91 is a high slope miniature valve which 

is available ex- equipment very cheaply indeed. 
Three of them are used in this receiver. The first 
is arranged as a pentode R.F. amplifier but it will 
be noticed from Fig. 1 that there is no tuned circuit 
associated with it. The high slope of the valve, 
however, goes a long way towards repairing this 
omission and quite a worthwhile gain is achieved. 
Because the EF91 does not have variable -mu 
characteristics it was necessary to achieve some 
method of gain control other than by variation of 
bias, and the problem was solved very satisfactorily 
and simply by feeding the signal from the aerial to 
the slider of a 1M potentiometer in the grid circuit. 

The second valve, connected as a triode, is used 
as a conventional leaky grid detector, regeneration 

By T. M. Bush 

being applied through the variable capacitor 
VC1 to sharpen the tuning and increase 
the sensitivity. Because the R.F. stage 
isolates the aerial from the tuned circuit 
the tuning is not affected by aerial loading 
and if by chance, as will sometimes happen, too 
much reaction is applied, the resultant oscillations 
will not be radiated to the annoyance of the neigh- 
bours. Resistor R5 and capacitors C2 and C3 
remove the R.F. component from the output and 
the audio signal is passed via the capacitor C4 to 
V3, the output valve. This is another EF91, again 
triode connected. The optimum load could not 
be discovered but this is not of much importance 
with the triode connection and an output trans- 
former having a ratio of 50:1 was found very 
satisfactory for a 3t2 loudspeaker. 

Power Supply 
A miniature double -wound mains transformer of 

the instrument type, having an output of 20mA at 
250V and lA at 6.3V supplies the power in con- 
junction with a contact -cooled metal rectifier. 
Smoothing is provided by the resistor R8, and the 
associated electrolytic capacitors C5 and C6. A 

Fig. I -The circuit. 

as. 
mauls 
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.../41 dla hole for 
Aerial socket 

1/; 
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54 dia. hole 
for Vi 

Material 
Aluminium 

5/8. dia. hole 
for V2 

Bend along 
dotted lines 

3/e dla. 
hole 

for VRI 

VC2 
Tuning 

capacitor 

/I 

tom- - 1 . 
1/4 +dla hose for 
Earth socket f 

214' 

1%2 

T 

34 "dia. hole 
for LI 

i TI 
Output 

transformer 

1 

-¡ 
I n 

\ I 

%4ndia. hole for 
Mains cable - 

s 
3/4 * t 

1f 

134 

w 
n 

3/4 

118 dia. hole1 /4 
for C6.C7 

5/8 dia. hole 
for V3 

T2 
Mains 

transformer 

3/g fila. boit 
for 51 

Fig. 2 -The drilling dimensions of the chassis. 

pilot or dial light, if fitted, should be 6.3V 0.04A, 
so as not to exceed the rating of the transformer 
winding. A separate on /off switch was fitted in the 
prototype but there is no reason why mains switch- 
ing should not be incorporated with VR1. The 
power consumption from 240V A.C. mains is less 
than 20W. 

Modifications 
It will be noticed that the bias 

resistors of V1 and V3 are not by- 
passed. Consequently, if greater 
gain is required, capacitors may be 
fitted across them as shown in 
dotted outline in Fig. L A further 
increase in gain can be obtained by 
reducing the value of R2 to 15052 
but this will increase the current 
through the value and is permissible 
only if the mains transformer can 
accept the extra load. The total 
H.T. current in the prototype was 
exactly 20mA. 

Construction 
The prototype was constructed on 

a chassis of 18s.w.g. aluminium sheet 
measuring 8in. x 4in. x 12ín., details 
of which are given in Fig. 2. This 
gives plenty of room for standard size components 
with the exception of the reaction capacitor, VC1, 
where a miniature must be used in order that it 
may be accommodated within the depth of 1lin.; 
alternatively, the chassis could be made deeper. 
Construction may proceed in any convenient order. 
Tile layout and the arrangement of the wiring and 
components is not at all critical so long as the 

connections around V2 and the coil are kept to a 
reasonable length. Tinned copper wire of 22s.w.g. 
covered with sleeving is recommended for all the 
wiring, details of which are given in Fig. 3. The 
loudspeaker is connected direct to the secondary 
terminals of the output transformer on top of the 
chassis. It is good practice to connect one of these 

The receiver nearing completion. 

terminals to chassis and a solder tag should be 
fitted for the purpose on one of the transformer 
holding -down bolts. 

Components 
Resistors may be 1W or }W, except R8 which 

should be 1W. The capacitors have to withstand 
(Continued on page 741) 
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"THE ROVER" 7 (5 wavebands) PERFORMANCE WILL AMAZE YOU! 

* (7 Transistor plus 2 Diode designs) * Med /Long Waves, Trawler Band and 2 S.W. to approx. 17 metres. * Rich -toned 5in. Speaker. 
* Sockets for car radio use. * Telescopic aerial for S. Waves. * FERRITE ROD AERIAL FOR M /L, * Push -Pull output for room filling volume. * Full After Sales Service. * Two tone Cabinet with gold fittings. * Air spaced gauged Tuning Condenser. * Case size 12 x 8f x 3 /in. * Uses latest Mullard Transistors. * Parts price list and data 3/ -. 

Total cost £7.9.6 .6 P. P. 5'6. 

THE SUPER SEVEN 
* (7 Transistors plus 2 Diodes) * 2 R.F. STAGES. 

* Mullard and Surface Bar- 
rier Transistors. 

* Coverage of Medium, 
Long Waves, Trawler Band 

* Use as domestic radio, 
car radio or fit with strap 
for carry -about. 

* No aerial required except 
for use as car radio. 

* 3 -inch speaker but will 
drive a larger speaker. * 400 milliwatts output stage. 

£5 19 6 SIZE: 7f x 5# x I/in. 
May be built for plus 3/6 post, etc. 

PARTS PRICE LIST AND EASY BUILD PLANS 2!. 

NEW TRANSONA -6 
* (6 Transistors, plus 2 Diodes) 

MIL & T. BAND 
400 Mw Mullard push -pull 
output Transistors. Power- 
ful magnet 3in. high grade 
speaker. Push -pull trans- 
formers. This is a top 
performing receiver. 
Many stations listed 
in one evening including 
Luxembourg loud and 
clear. A pleasure to listen 
to. FERRITE ROD 
AERIAL. All parts sold 
separately, including pale 
blue gleaming polystyrene 
case with duo -diffusion 
grilles in red. Uses 9 
volt battery. Sockets for 
car aerial. 
Total building cost £4. 19.6 P.P. 3/ , Size 6/ x 4f x I }in. 

"Agreeably surprised with Trawler Band reception. Luxembourg 
as loud as local. Your easy build diagram helped a lot ... my first 
attempt. " -H. S., Penzance, Cornwall (poor reception area). 

PARTS PRICE LIST AND EASY BUILD PLANS Ir6 

AFTER SALES SERVICE 

Radio Exchange Co. 
27 HARPUR STREET, BEDFORD 

Phone: 2367 
Closed I p.m. Sat. Opp. Co -op. 

BEGINNERS POCKET 5 
(MW1LW and TRAWLER BAND) (7 Stages) 

(5 Transistors, plus 2 Diodes) 

Designed round supersensitive 
FERRITE ROD AERIAL and 3in. 
moving coil speaker. Attractive 
case in black with speaker grille in 
red. On test Home, Light, Radio 
Luxembourg and many Continental 
stations were received. 

Total cost of all parts £2.19.6 P.P. 3/- 

EASY BUILD PLANS AND PARTS PRICE LIST It6 

"THE MELODY SIX" * Ferrite road aerial. * 6 new type transistors 
and top quality com- 
ponents. Attractive case 
in blue and red and 
carrying strap with 
gold trim. 

* 3in. Speaker. 

* M.W /L.W. 
* No aerial required. 

£3.19.6 
P.P. 3/- 

Price list and plans, 2/ -. 

"BEGINNERS" 
PUSH -PULL FIVE 

(5 Transistors, plus Diode) * 2 ' Super -tone Loudspeaker. * Ferrite rod aerial. * Tuning condenser. * Volume control. * Case with speaker grille 
in red. * Fully tunable over med/ 
long waves and T -band. * Simple assembly dia- 
grams. * 250 Milliwatts output 
stage. * Min. earpiece free. 

Can be built for 59/6 P.P. 3/ -, or with 3ìn, speaker 68t- 

* PARTS PRICE LIST, etc. 2/ -. 

"Home, Light, AFN, Lux., all at good volume " -G.P., Durham. 
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HOME RAD /0 OF MITCHAM 
for 

EDDYSTONE 
SHORT WAVE RECEIVERS and COMPONENTS 

MODEL 870A 
A very compact high performance All Wave Receiver 
that is equally at home ashore or afloat. 

Five wavebands covering 12.5 to 2,000 metres. 
Wide, clear gear- driven horizontal scales. 

Vernier logging device. 
Built -in speaker giving good quality and volume. 
Five valve superhet circuit with high efficiency tuning coils. 
Attractive two -tone metal cabinet with die cast front panel. 
Operates equally well from AC or DC_mains, I IO or 2001250 volts. carriage poid U.K. 

Overseas Customers. 
Special Export Price, 026.0.0 

plus 301- carriage. 
We also stock the 840C and 940 COMMUNI. Our NEW 166 page Comprehensive Compo- 

CATIONS RECEIVERS. Details on request. nents Catalogue is available. Price 2/6, post 9d 

(Dept. P) 187 LONDON ROAD, MITCHAM, SURREY 
Shop hours: 9 to 6. (Weds. I p.m.) Phone: MIT 3282. 

Price £34.15.6 

DIMENSIONS: II' wide, 81' deep, 6 }' high. Weight: I I lbs. 

TAPE RECORDER AMPLIFIER 

£1.19.6 A:1'L.,Ar/ 
TAPE CABINET FOR 

DECK 
COLLARO STUDIO 

69/6 

?-.:*';'./... / .- ",-ì,. ' 
s a- 

vi 
u 

Beautifully designed 
covered cabinet in 2- 
tone colours. 
Size 16 c1515x 8 }in. 

SPEAKERS 819 
6 and Bin. round and 7 x 4in. 

Ex manufacturers salvage. 
Post 1/3. 

ue Cx -n- 

Well designed 5 valve amplifier. 
Output 3.5 w. Input for Micro- 
phone, Radio and Gram. Size 
8f x 3 x 41in, Ins., Carr., 4;6. 

T.V. TUBES REGUNNED 
21ín.99/6, 17in.90r -, I5, 14, 12m. 

701 -. 
Terms available. 

I Year's Guarantee. 
Add 101-, refundable on receipt of 
your OLD Tube. los., Carr., 716. 

DUKE& CO (London) Ltd 
621,3 ROMFORD RD. 
MANOR PARK, E.I2 

ILFord 6001i 3 

Stamp for FREE list. 

COMPLETE TELEVISIONS 
14 INCH 17 INCH "r 

17 

£7.10.0 £11.10.0 
'I * 12 months free replacements on . Tubes, Valves and Components. 

'! S * Ex Rental and repossessed tele- 
visions. 

(a- * Two channels more, 7/6 extra. -- * Demonstrations daily * Legs -39/6 per set. * Part exchange allowance on 
Radios, TV's, etc. 

Personal collection advised, or In- 
sured Carr., 14', 20/ -: 17', 30/, 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW TESTED AND GUARANTEED 
FOR THREE MONTHS 

7/6 6RA6 8/- 
1'a 8/- BFO 7/- 
11'1 8/- 015110 5/9 
Ir':3 7/6 61-10 5/9 
1E10 8/- 0117 8/9 

isa 7/6 GM./ 7/6 
I14 8/9 6L'W7 7/- 
I1'1 8/- 002 4/- 
íL'LD 7/8 r,F12 4/- 
/I'll 7/603/100T 2/- 
I I:5 6/-IiJ7G'C 7/6 
1v.-, 8/- 6F+711 5/8 
114 7/8'1Kn0 8/- 
1115 5/8 6070 5/8 
36t 8/-.68L7GT 8/- 
394 7/8,9N7GT 8/- 
3V4 8/8U6V60 7/6 
01A0 7/6 6X4 5/- 
SV:II.T 5/- 6X50 5/- 
574G 9/8 7e7 9/8 
63 K6 8/881:3 4/- 
IÌAL., 4/- I2AD6 11/6 
64916 4/- 199 HO 10/- 
0A1'Ii 6/- 11A'1'7 8/- 
High Stabili y Resistore 4W 5°ó 50 H to 1M, Bd. Midget Ceramica 500 y. 9d. 
Coax. Super quality }in., 88. yd. Plugs 9d. Socke a 9d. Silicon H.T. Recta. 
250v. 300 MA ¡in. r tin. 8/8. Contact Cooled 250v. 50 MA 6/6. 85 MA 8/8. 

I2AU7 6/9 
12A X7 8/9 
12BE0 8/6 
126117 10/8 
121S8üT11/- v12076'C 7/8 
129N7 81- 
I5;.45 9/- 
25A60 8/6 
25LIil:T 7/8 
25G40 9/. 
30C1 7/8 
30L1 7/6 
351006T 0/- 
35W4 8/8 
337,01T 8/- 
5763 7/8 
tl0 8/- 
D.AF91 7/8 
DAL'96 8/- 
104190 12/6 
1,1191 7/8 
LF96 8/- 
DH76 7/6 

D177 
D/1142 
DIt150 
DK91 
DK96 
D1,9.2 
DL94 
1)L96 
E39L 
ELtC41 
E3FSO 
ECCS1 
EC1:82 
ECC83 
ECC84 
ECFBO 
ECF82 
EC1142 
F,CH81 
El'L80 
ECl,H2 
E641 
EF60 
EF36 

8/- 
8/8 

10/- 
7/8 
8/- 
7/8 
818 
8/- 
4/- 

10/- 
8/8 
8/- 
6/9 
8/9 
7/8 
8/8 
8/- 
0/- 

10/- 
8/6 
9/- 
9/- 
8/- 
9/- 

F,F91 / 

E1'9'2 
EIAL 
E1,84 
1:5184 
05185 
EY51 
EYSI 
E540 
1500 
E7.81 
I1VR2 
K'T33C 
KT68 
NI 17 
N18 
N19 
N709 
1'55184 
PCFbO 
PCP82 
l'('1,82 
PC'L.94 
F1,81 

4/-IPíS2 
5/8 
9/8PY81 
7/- 

10/- 
10/- 
7/8 

10/- 
7/6 
8/- 
8/9 
9/8I'BC41 
8/- 

11/8 
7/8 
8/- 
7/8 
7/- 
7/6 
7/8 
7/8 
8/- 
9/- 

12/6 

PL83 

P5'92 
PY83 
iewl 
U37 
552 
1176 
1175 
U142 

1.154149 
11F41 
U1,41 
UY41 
W17 
W78 
W142 
r17 
X142 
X150 
7Z77 

7,107 

7/- 
716 
8/9 
7/8 
7/8 
9/8 

11/8 
7/8 
7/8 
5/- 
7/8 
8/8 
9/6 
8/8 
8/6 
7/8 
7/8 
4/6 
8/8 
7/8 
9/- 
9/- 
4/- 
7/6 

NEW TRANSISTORS BY MIILLARD. 0(119, 01'26, 0066, 25 / -; 01244, 
0:43, 9/ -; 01'711, 0571, 6 /-; 0173. 7/6; 0472 matched in pre. 181-; 
0574, 01175, 01176. 0(81, 7/8; 0207, 011170. 9/6. 

VALVES MATCHED IN PAIRS 
E1,á4 17/-, N709 17/ -, 69'60 17/ -, 010W6 18/- per, pair. Push Pull O.P. 
Transformers for above :3 -15 D 14/8, P. a P. 1,6. 12in. P.M. Speakers 
3 II 24/8. Baker's "Selhuret" 121n. 15 a 15W, 90/ -, 121n. Stereo Model, 
67.7.0. 

SETS OF VALVES 
DK91, DF91, D.AF91, D1,92 or 1194..19/8 ECH42, EF41, EBC41, 
1K96, DF96, DA P96, 1)L96 27/8 EL41, EMU 37/8 
11111, 1E1, 1(11, 1Pl 27/8 UCH42, UF41, UBC41, 
1E3, 1T4, 165, 394, or 3V4 19/6 ÚL41, 52141 35/- 
Postage and packing 551. Over El poet free. C.O.D. 2/8. 
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ac. mains 
cable 
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To T2 
primary 

To 250V 
winding 
on T2 

MC 
To 5.3V 
Winding R7 
on T2 

Earth 
socket 

To VC2 

Front of chassis 
laid flat 

to clarify wiring 

Ct 
VC1 

Fig. 3 -The complete wiring diagram. 

COMPONENTS LIST 
Resistors (all W, carbon unless otherwise stated): 

RI 4.7k R5 27k 
R2 390e R6 0.47M 
R3 1-2M R7 I500. 
R4 270k R8 1k 1 W 
VRI IM carbon potentiometer 

Valves: 
VI 
V2 EF9I, B7G base 
V3 

Coil: 
Iron dust core, dual range, medium and long 
wave bands, with reaction winding. (Repanco) 

Capacitors: 
CI 470pF ceramic or mica 
C2 270pF ceramic or mica 
C3 47pF ceramic or mica 
C4 270pF ceramic or mica 
C5 0.01µF paper 350V 
C6 32µF electrolytic, 350V 
C7 16µF electrolytic, 350V 
VCY 300pF solid dielectric variable 
VC2 500pF air dielectric variable 

Transformers: 
TI Output -about 50: I 
T2 Mains -Tapped primary. Secondaries: 

H.T.: 250V 20mA half wave. 
L.T. 6.3V IA 

Rectifier: 
Contact -cooled 250V 20mA 

(Continued from page 738) 
the full H.T. voltage from the rectifier when first 
switching on and must therefore be 350V working. 
Any kind of tuning capacitor, air- spaced or other- 
wise can be used for VC2 or one -half of a two - 
gang component can be used as in the prototype. 
The coil LI, may be any iron- dust -cored dual wave 
type with a reaction winding but it is convenient if 
it is designed to plug into a B9A or B7G valve base. 
For tuning, a 3in. diameter engraved knob is fitted 
direct to the tuning capacitor but there is no reason 
why a slow motion drive should not be fitted if 
desired. 

Testing and Operation 
When the wiring has been completed, a test 

should be made with a meter between C6 and 
chassis to see that there are no short -circuits in the 
H.T. wiring. If all is well, power can be applied 
and transmissions should then be received. Two 
or three feet of wire as a throw -out aerial will 
usually be enough, though in poor reception con- 
ditions, some more efficient arrangement may be 
necessary. An earth is not essential, but will 
reduce mains -borne interference. 

It will probably be found that with VR1 at 
maximum, some programmes will be receivable at 
adequate volume with VC1 set at minimum, but 
will suffer from interference from adjacent stations. 
In this case, the procedure is to reduce the volume 
by means of VRI and bring it back to the desired 
level by the application of reaction, at the same 
time adjusting VC2 for the best results. 
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MIDGET MAINS PORTABLE 

HIS handy little receiver was first built with 
one R.F. stage followed by a diode detector and in 
this form it gave good service in the north west 
London area. When later it was required for use 
in a less favourable location, a second R.F. stage 
was added to increase the sensitivity. 

R.F. Amplifier 
The signal is supplied by a ferrite rod aerial 

(LI, L2 in Fig. 1) and two R.F. pentodes, EF91, 
are used to amplify it to a suitable detection level. 

The full gain of the two stages is not required 
and indeed, could not be used with stability, so the 
gain is reduced by resistance loading in both 
anode circuits and by omitting by -pass capacitors 
from the cathodes. If greater gain is required, one 
or both of these capacitors may be inserted in 
the manner of C4, which is shown dotted in Fig. 1. 

Decoupling is provided in both anode circuits. 
The inductance of the rod aerial is adjustable 

within fairly wide limits and the second tuned 
circuit, which is ganged to it, may therefore in- 
corporate any dual range iron dust cored coil 
designed to cover the long and medium -wave 
bands with a 500pF tuning capacitor. 

It will be noted that there is no provision against 
overloading but as both valves operate with 
negative current feedback no trouble is likely to 
be encountered under normal conditions. 

Selectivity 
The selectivity provided by the two tuned 

circuits is quite good and with the assistance of the 
directional properties of the aerial, the BBC pro- 
grammes and some of the continentals can be 
received clear of interference in daylight and dark- 

By V E HOLLEY 

ness, in any reasonable reception area. Some 
further improvement might be obtained by apply- 
ing reaction to L3 and L4; this was not tried. 

Demodulation 
The signal at the anode of V2 is rectified by a 

germanium diode D1 (GEX34). After passing 
through the R.F. filter C10, R8, C11, audio fre- 
quencies appear across the volume control, VR1 
together with a D.C. voltage negative to chassis, 
which is used for alignment purposes, as will be 
described. 

A.F. and Output Stages 

A triode -pentode valve, ECL82, is used here in a 
conventional arrangement. Grid leak bias for the 
triode section avoids the need for a bias resistor 
and capacitor, but the pentode bias resistor must 
be bypassed in the normal manner in order to 
avoid negative current feedback which is, of 
course, undesirable in an output stage. The opti- 
mum load of the valve is 5,600f1 and to match 
this to a 311 loudspeaker, the output transformer 
must have a ratio of about 45:1. 

If the D.C. resistance of the primary is more 
than about 200íZ, it is advisable to insert a resistor 
(R12) in the screen supply so that the voltage at 
the screen will not exceed that at the anode. The 
network R14, C15 serves to correct the response 
at the higher audio frequencies where valve and 
loudspeaker impedances rise considerably. 

Power Supply 

The receiver requires an H.T. supply of about 
60mA at 210V and a heater supply of something 

(Continued on páge 745) 

Fig. I -The circuit. 
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RADIO CLEARANCE LIMITED 
27 TOTTENHAM COURT ROAD, LONDON, W.I. 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 
TRADE ENQUIRIES INVITED Telephone: MUSEUM 9188 EST. 30 YRS. 

y 
YOU CAN r,, HOLD EUROPE 

' ...,, 
IN THE PALM 
OF YOUR HAND 
WITH THE 

"CAPRI', 
A miniature pocket transistor 
Radio that REALLY works, re- 
taining the most attractive fea- 
tures of the famous "Contessa." 
Six first -grade Mullard transistors 
plus diode are employed in a 
highly sensitive superhet MW and 
pre -set LW circuit embodying 
the most modern design prac- 
tices. A special 2fin. high gauss 
loudspeaker provides surprising 
volume and a personal earpiece 
socket is also available. An attrac- 
tive two -tone plastic case is 
supplied in two colours -ivory/ 
red or ivory /blue, the full con- 
structional details being furnished 
with each set of parts. The total 
measurements of the "Capri" 
are 4f x 21 x If in. 

SEE AND IIE.AIt A WORKING 
MODEL TODAY 

Inclusive price for all associated com- 
ponents, case and constructional data, complete in every detail. HUGE NI- W 
PURCHASES HAVE ENA1 

6 
BI, °fU Us TO 

REDUCE THE PRICE 
TO ONLY L5 .19. (Plus 2/- P. & Pkg.) 

(9 volt battery 2/6 extra.) Or our BUY AS 
YOU BUILD Scheme. 

Any parts sold separately. 

THE NEW 

"CONTESSA 
Mk Ill 

The Best is Now Even Better! 
A brilliant conception of the 
finest 2 -band 6- transistor radio 
available. * Ultra- modern styling with a 
magnificent two -tone cabinet fitted 
with fully expanded metal front and 
a slide -rule type waveband dial. 
GREATER OUTPUT using the latest 
high -efficiency Mullard Transistors 
and Diodes, incorporating an im- 
proved design, featuring different 
circuit constants. 

MORE punch -MORE gain -MORE stations -SUPERB appearance -the 
NEW "Contessa" scores again I I 
SEE it -HEAR it -you will BUY it I 

Waveband coverage of 530 ke /a to 1,620 ke /a and 100 ke /s to 270 ke /s. Assured reception of at least half a dozen stations in daylight! Large clearly- calibrated station -named dial. Internal high -gain Ferrite aerial. 
i : 1 ratio slow motion tuning. Fitted with the latest 12,000 -line high -flux loudspeaker. Power of 000 milliwatts from the single -ended push -pull final stage. Specially designed aerial matching coil for use In a CAR. 
Only first -grade Mullard fully -guaranteed matched transistors and diodes are used. rape recorder socket provided. Double -tuned IF transformers for maximum gain and knife -edged selectivity. 
Fully drilled printed circuit panel marked with component numbers. The two -tone ease outer measurements are 101 X 71 x Min. and weighs approx. 4 lb. when assembled. Battery lasts 4 months with normal usage. Book supplied with detailed assembly Instructions, diagrams and circuitry. 
Anyone can build this set -everything supplied, just a soldering iron required. 
Cabinets available in two tone belge and two tone blue. Adjustable carrying handle. 

Inclusive price for all associated components, cabinet and battery, complete in every detail: Or our BUY AS YOU BUILD 
SCHEME, any parts sold separately. 
Send for comprehensive descriptive Manual 
and Parts List, 2/10 post free. (Plus 3/d P. & Pkg.) 

00.19.6 

STILL AVAILABLE to callers only 
SUPERB MAGNAVOX PRINTED CIRCUIT 4 -WATT TAPE RECORDER AMPLIFIER ._ 

Record, playback and erase facilities. Bass and Treble Tone Controls -40 cys to 12,000 cys. With 
valves, plugs, leads and full circuit details. 

DIRECT FROM THE MANUFACTURERS @ 13.10.0 
OR LESS VALVES @ 12.0.0 

ALL the Components for the matching POWER SUPPLY including Transformer, Rectifier, 
Sub- chassis, smoothing, plugs and sockets. 11.3.6 

SPECIAL OFFER! Above amplifier less valves, with suitable power transformer, 12.19.6 
Regret Transcriptors SOLD OUT. 

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret no lists or catalogues - 
our stocks move too quickly! PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 

Terms of Business: CASH WITH ORDER OR C.O.D. ON ORDERS OVER IOI -. 
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Build The Sinclair MICRO- AMPLIFIER 

ACTUAL SIZE 

This microscopic amplifier, the smallest of its type in the world, 
out- performs amplifiers 20 times as large. The main features of the 

design are listed below:- 

I) 
2) 

Power Gain - 60 dB (1,000,000 times). 

Power Consumption -from 0.4 mA at 1.3 V to I mA at 9 V. Any 
battery may be used. 

3) Output Power - sufficient to drive ANY type of ear -piece or even a 

loudspeaker. 
Frequency Response -30 c/s to 20 kc /s ± I dB. True High Fidelity 
performance. 
Clear and detailed instructions enable the micro -amplifier to be 

built in under two hours with ordinary tools. 

Uses brand new microminiature components and micro printed 
circuit. 
Free applications data supplied with every kit showing how to use 

the amplifier with high and low impedance pickups and micro- 
phones and hi -fi stereo headphones. Circuitry is given for using 

the amp. in micro- radios and transmitters, and with a 

micro telephone pick up coil (also available). 

8) Satisfaction guaranteed. Overall size: it" X e" X 2" 

4) 

5) 

6) 

7) 

This amplifier is made possible 
by the remarkable micro -alloy 
transistors it uses. These are 
available separately at the 
following prices: - 

MAT 100 7/9 
MAT 101 8'6 
MAT 120 7/9 
MAT 121 8/6 

28/6 plus 1/6 Postage and packing from: 

SINCLAIR RADIONICS LTD. 69, Histon Rd. Cambridge 
TELEPHONE CAMBRIDGE 53965 TRADE ENQUIRES INVITED 

SOLDERING 
EQUIPMENT 

PRECISION SOLDERING 
for the 
ELECTRONICS INDUSTRY 
Comprehensive range -Robust & reliable 
- Light weight -,Rapid heating - Bit sizes 
3132in, to 3 /8in. - 'Permabit' or Copper 
bits - All voltage ranges 6/7v. to 230/ 
250v. - Prices from 21/ -. 

Also 
_ Plastic Cable Strippers 

Miniature Solder Pots 
Heat Guards 
Long Life Bits 

Illustrated is the 25w. 3/16in. replaceable 
bit model with safety shield. 

I ADAM N- new range of pre- 
cision micro -soldering instruments- I 

Have you had details? 

Bro chure No. SIO sent free on request. 

Sole proprietors and manufacturers: 
LIGHT SOLDERING DEVELOPMENTS LTD. 

28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams: Litesold Croydon 

The new NOMBREX 
TRANSISTORISED WIDE -RANGE 

SIGNAL GENERATOR 27 

220 kc /s to 220 Mc /s 

RETAIL £7.10.0 B«efyj/3s. 3'6 

Screened Lead and Probe 613 extra 

CASH WITH ORDER. REGRET NO C.O.D. 

IMMEDIATE DELIVERY 
Trade and Export Enquiries Invited 

CHECK 
THESE 

FEATURES 

COMPACT 
Only 6¡ s 41' 

PORTABLE 
Weight 2 Ibd. 

ACCURACyI 
Under 2% 

ECONOM\I 
0v. Battery 

DIRECT 
Calibration 

S.A.E. tor 
lull technical 

leaflet. 

H.P. Terms: 

Send £2 depo,it 
pay halan 

21/- per wuth 

NOMBREX LTD. (Instruments Division 41) 
Estuary House, Camperdown Terrace, Exmouth, Devon, 

England. Tel. 3515. 
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This dimension 
to bring VR1 
directly below 
',piing spindle 

VR1 yd 

ac mains 
cable 

t- 2 

r 
VC1,VC2 

Twin -gang 
tuning 

capacitor 

L. -I 

Hole dimensions 
aTsuit C9,C3 

813. 

b.... Vella 
c_B dla_ dl.a 

. 

V2 V4 /S M\ L4 a\ /S ,. mop 
iig 

,. 
11.4 2" 

1 

2 
1/2 

T2 
Mains 

transformer 

L .-- 
Material 

Aluminium 
Bend down along 

dotted Zines 

1/2 

Fig. 2 -The chassis drilling details. 

(Continued from page 742) 
under 2A at 6.3V. The use of a double wound 
mains transformer to supply this makes the chassis 
safe to handle at all times and considerably 
reduces mains -borne interference. 

It is convenient to have a separate 6.3V winding 
to supply the heater of V4 so that there is not a 
large potential difference between 
its heater and cathode, but if only 
one winding is available, it is quite 
in order to include V4 heater with 
the others. If this is done, the 
winding should be rated at not less 
than 2.5A and it is most important 
to omit the connection between 
pins 4 and 7 of the rectifier. (See 
Fig. 1.) 

Smoothing is provided by R16 
in conjunction with the electrolytic 
capacitors C17 and C18, while 
R10 and C13 provide a little extra 
for the anode of Via. The value 
of R16 may need adjustment in 
some cases to produce the correct 
H.T. line voltage. The mains 
switch is incorporated with VR1. 

Construction 
The receiver is Constructed on a 

chassis of 18s.w.g. aluminium 
sheet, 9in. x 4in. x 2in., details of 
which are given in Fig. 2. The 
layout is not critical. The grid 
circuit of VI which includes the 
aerial, is the point where in- 

stability is most easily introduced and care must 
be taken that it is not capacitively coupled to any 
of the later wiring. V1 and V2 must be screened. 

The trimmers TC1 and TC2 are mounted on 
top of the tuning capacitor, and if in this position 
they can "see " each other, a small screen should 
be erected between them. The pilot light is also 

The complete receiver, less its cabinet 
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3 leads to L1,L2 To 6.3V Pilot light 

1 

S1- 
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4 
= MC. 

Y 

6.3V Screen I, 

To 
and 

VC1 Z. To 
and 
VC2 D1 

TC1 TC2 

mains 
cable 

R8 

Front of chassis 
laid flat to 

clarify wiring 

On /Off 
switch 

To 
Loudspeaker 

A 

C14 

T2 Mains 
transformer 

- 

sec. 
CB 

Tags marked'Medenote 
earthing connections 

to chassis 

VRI 
Volume 
control 

M.C. 

C7 

TI Output 
transformer 

Fig. 3. -The underchassis wiring diagram. 

mounted on top of the gang and to achieve a 

symmetrical appearance in the finished receiver, 
should be positioned so that its height above the 

tuning spindle is equal to the distance between that 
spindle and the spindle of VRI below. 

(To be continued) 

LIST OF COMPONENTS 
Resistors 

(20 %, ;W carbon unless otherwise stated): 
RI IkS2 R9 IOM52 
R2 4.7kQ RIO 39k52 
R3 I50S2 RII 220kí2 

RI2 3.9kS2 
RI3 470kí2 
RI4 4.7kí2 
R15 470f2, 1W 
R16 IkS2, IW 

potentiometer with switch 

R4 I k S2 

R5 4.7kí 
R6 ISO Si 
R7 47kí2 
R8 47k52 
VRI 500kí2 carbon 

(S2) 
Capacitors: 

CI 0.1µF paper 350V 
C2 470pF ceramic or mica 
C3 0.1µF ceramic or mica 
C4 0.1µF ceramic or mica 
C5 470pF ceramic or mica 
C6 220pF ceramic or mica 
C7 220pF ceramic or mica 
C8 0.01µF paper 350V 
C9 8µF electrolytic 350V 
CIO 0.01µF paper 350V 
CI I 5,000pF paper 350V 
C12 50µF electrolytic 25V 
C13 16µF electrolytic 350V 
C 14 16µF electrolytic 350V 

VCI 500pFtwin -gang air variable tuner 
VC2 500pF 
TCI 100pF trimmer 
TC2 100pF trimmer 

Valves: 
VI EF9I V3 ECL82 
V2 EF9I V4 6X4 

Diode: 
GEX34 or similar 

Pilot lamp: 
LPI 6.3V 0.3A 

Transformers: 
TI Output 45 : 1 

T2 Mains Tapped Primary. Secondaries: 
250- 0 -250V 60 -70mA; 6.3V 2A; 
6.3V IA 

Loudspeaker: 
LS 352; 7 x 4in. elliptical 

Switches: 
SI 2 -pole, 3 -way 
S2 D.P.S.T. (see VRI) 

Coils: 
LI, L2 Ferrite rod aerial, type FRA.2 
L3, L4 Miniature dual range, iron dust cored 

Miscellaneous: 
Three B7G valveholders, one B9A valveholder. 
Screening cans for VI and V2. Material for 
chassis. 
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SENSATIONAL NEW 1962 DESIGNS - BY CONCORD 
LOW PRICES * PICTORIAL STEP -BY -STEP PLANS * EASY AS A.B.C. 

THE NEW "VOLKSRADIO" ONLY 19/6 
TARE -OVER BID MAKES THIS FANTASTIC OFFER FOS- 
SIBLE -the beautifully compact "5 -STAR VOLKSRADIO" 
measuring 41 x _ s 11in. receives 
perfectly -In the Bedroom, Office, 
Garden -over all medium waves 
(incl. Luxembourg). Under ld. hour 
running cost. ANYONE can assemble 
it in one or two hours using our 
simple A.B.C. plan. Complete set of 
parts ONLY 19/6, plus 2/6 P. & P. 
C.O.D. extra. (Parts can be bought 
separately.) Money Baok Guarantee. 

NO EARTH OR AERIAL REQUIRED 

"OUR NEW 4 -STAGE MINUETTE" 
Build this newly- designed "MINUETTE" 4 -STAGE transistor 
set in very strong ready drilled ULTRA -MODERN CASE, size 
only 6 x 31 x lip. Uses three transistors and diode and SELF - 
CONTAINED LOUDSPEAKER. Very 
sensitive, ideal for omoe, bedroom, 
holidays, etc. Months and months 
of listening off 1/2 battery. Can 
be built FOR ONLY 89/6, Including 
PROPER CASE, miniature speaker, 
etc. SIMPLE AS A.B.C. PICTORIAL 
STEP -BY -STEP PLANS etc., plus 
post and packing 1/6 (C.O.D. 2/- 
extra). Parts sold separately, priced 
parts 'let 1 /. 

39/6 

Revolutionary INTERNAL 
FERRITE AERIAL Makes 
this sensational pocket -size 
radio the best money-saving 
bargain of all time. Powerful. 
superb tone and clarity, 
ensures perfect reception for 
all your favourite programmes 

Completely portable, only 51 x 3 x 1I1n. Two -tone 
case. Anyone can assemble with our simple 

PRINTED CIRCUIT PLAN. Send 37/6, plus 2/6 P. & P. (C.O.D. 2/- 
extra.) Satisfaction guaranteed. (All parts available separately). 

FREE WITH EACH 9ET.Y 
HIDE -AWAY EAR -PIECE GIVEN 

THE MINUTE 
TRANSISTOR 
RADIO 

MIAMI r 
ONLY 32/6 

Unbelievably small -Outrageously cheap 
You will he amazed at the fine quality of 
tone and volume of this great little radio. 
Only a fantastic 31 x 25 x 11in. the MIAMI 
will bring you great entertainment for 
months on a 1/2 battery. Simple assembly 
plan with each fret. ONLY 82/6. YES 82/6I 

Plus 2/6 P. & P. (C.O.D. 2/- extra). Satisfaction Guaranteed. Demon. 
stratlons given daily. Parts available separately if required. 

THE NEW "COSTA BRAVA" 49/6 
NO EARTH or AERIAL REQUIRED 
ALL TRANSISTOR RADIO 
Revolutionary INTERNAL FERRITE AERIAL 
and moving soil speaker makes this sensational 
pocket -size radio the best money -saving 
bargain of all time. Powerful, superb tone 
and charity, ensures perfect reception for 
all your favourite programmes. Completely 

portable, only 55 x 8 x II in. Two -tone case. Anyone can assemble with 
our simple PRINTED CIRCUIT PLAN. Send 49/6, plus 2/8 P. & P. (C.O.D. 
2/- extra). Satisfaction Guaranteed. (All parts available separately). 
FREE HIGH SENSITIVITY HIDE -AWAY EAR -PIECE GIVEN WITH 
EACH SET. 

THE NEW "LISBON" 
TRANSISTOR SET 
This is a pocket 2 -stage 19/6 transistor set not much 
larger than a matchbox. 
Excellent clear reception covering all 
medium w works for months 
off a tiny 11 or 3 volt battery costing 
only (d. Easy to build and an 
excellent introduction to transistor 
circuitry. Everything can be supplied 
down to the last nut and bolt Incl. 
SIMPLE PICTORIAL STEP -BY- 
STEP PLANS FOR ONLY 19/6. plus 
post and packing llti. (C.O.D. l/- 
extra). l'arte sold separately, priced 
earls list 11.. 

THE R/NGO BURGLAR ALARM 
CLEARANCE 

LE .r., 
fac[r 

BIG PROFITS FOR YOU IF 
YOU BUY NOW! Made to 
retail at 7 gns. you can now 
buy this famous Twin -gong 
Alarm for only 37/6-but 
only it you act now . 
stocks are strictly limited. Easily installed 
and operated. Switches on or oil at any time. 
Fantastic FINAL reduction to clear 37/6 (minimum order of 3) Carr. Free. 
Free literature sent with each alarm. 

THE NEW "SAN REMO" 6 STAR 29/6 

Bulk purchase or 
bankrupt stock en- 
sures this fabulous 
money- making offer. 
AUTOMATIC CIGARETTE LIGHTER 
instantly provides ready lit cigarette, 
without the driver taking his eyes from 
the road. Heavily chromium plated case 
holds 10. Easily and simply fitted to 
any car's dashboard. Works off 6 or 
12 volts. Retail Price 44/9. Special 
Clearance offer only 

1 bold In m lots Z lg each. 
of h. Carriage free. 

This All Transistor Speaker Radio -The 
"San Remo" 6 Star covers all medium 
waves including "Home," "Light," etc. 

Reliable and lightweight -Slips easily into 
the Pocket or Handbag -size only 43 x 21 x 
lliml Works for Months on 1/2 Battery! 

Ideal for holidays, Camping, Bed- 
room, etc. Anyone can assemble 
it in an hour or two with our simple - 
as -ABC PLANI Complete set of 
parts including miniature speaker= 
everything -only 29/6, plus 2/6 

l'. .'e P. (C.O.D. 21- extra.) Parts can be bought separately. 

Cheques accepted. Cash on delivery 2/- extra. Please print name and address in block letters. Suppliers 
to Schools, Universities, Government and Research Establishments. Complete range of components and 
values stocked. Regret no C.O.D. abroad. DEMONSTRATIONS DAILY AT WORKS. 

CONCORD ELECTRONICS 
(DEPT. 14/9 ) 210 CHURCH ROAD, HOVE, SUSSEX 
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"THOUGH THE WORKING WEEK IS SHORTER WITH 

1 -Th WAGES AND MATERIALS EVER MORE COSTLY" 

MAXI IJ/ -Q 
REGD. 

Thanks to you, our Customers who purchase in ever- increasing 

numbers, we are still able to offer the finest ever coils without 
increased prices. 

Coverage from 3.8 to 2,000 metres in 7 ranges -Each coil is packed in an aluminium container which 
may be used as a screening can for the coil itself -Brass threaded, adjustable iron cores -Colour coded 
moulded polystyrene formers -Chassis /Plug -in Technical Bulletin, DTB.1 1/6 -Dual Purpose 
Technical Bulletin, DTB.4 1/6- Colour 
Code Identified Coils: BLUE Signal 
Grid Coil with Aerial Coupling winding 
-YELLOW Signal Grid Coil with 
intervalve coupling winding -GREEN 
Grid Coil with reaction and coupling 
windings -RED Superhet Oscillator 
for I.F. of 465 Kc /s -WHITE Superhet 
Oscillator for 1.6 Mc /s. Prices range 
from 4/1 to 449 each. Five- Colour 
Glass Scale, Back Plate, Pointer, Pulleys 
and Cord for use with 315 pF tuning 
condensers. Coverage (1) 150 -400 
Kc /s.; (2) 530 -1,600 Kc /s.; (3) 1.5 -4 
Mc /s.; (4) 4 -12 Mc /s.; (5) 10 -30 Mc /s.; 
Price 19/ -. 

DENCO (CLACTON) LTD. (Dept. P.W.), 357/9 Old Road, Clacton -on -Sea, Essex 

"Stop Press: S.B. DECODER TRANSFORMERS -261- each" 

WI) IA 
HOLE 
FIXING 

AL I ,L 

/3 %% VIHOLDER / N IRII ^ 
MAXI -W COILS MINIATURE DUAL 

OCTAL PLUG -IN TYPE , PURPOSE COILS 
NSA xI -'d' COILS 

CHASSIS MOUNTING TYPE 

GENERAL CATALOGUE covering full range of components send I16d. in stomps 
or P.O. PLEASE SEND S.A.E. WITH ALL ENQUIRIES 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

OFFERS TRAINING 

IN RADIO 

TELEVISION 

AND ELECTRONICS 

ATTENDING COURSE 
(A) Full -time One Year Course in Radio and Television. College 

course in basic principles for prospective servicing engineers. 

Next course commences Ist January, 1963. 

This course is recognised by the Radio Trades Examination 

Board (R.T.E.B.) for the new Servicing Certificate examinations. 

HOME -STUDY COURSES 
(B) Radio and Television Servicing. 

I Introductory course. 

2 Basic course covering R.T.E.B. Intermediate Radio and 

Television Servicing Certificate examination. 

(C) Courses in Radio, Telecommunications and Mathematics up 

to City and Guilds Telecommunication Technicians' Final 

Certificate. 

To: The Pembridge College of Electronics. 
(Dept. PI I), 34a Hereford Road, London, W.2. 
Please send, without obligation, details of 

A_ B- C_ (Please tick.) 

Name 

Address 
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THE BERKELEY 
(Continued from page 695) 

method is applicable when using "Croid" joinery 
glue which does enable a slight adjustment to be 
made before setting. Impact adhesives are 
extremely powerful, but a great deal of accuracy 
is then needed when placing the sections together. 

Loudspeaker Apertures 
Cut out the two loudspeaker apertures in the 

front panel and drill the holes for the fixing screws. 
For the main unit, drill four 5116m, diameter 
holes equally spaced on a 13ín. diameter. The 
positions of the H.F. tweeter fixing screws are 
indicated on the Blueprint and a No. 10 drill 
(2BA clearance) should be used here. All screw 
holes should be countersunk on the outer sur- 
face of the panel, and enlarged on the inner sur- 
face to accommodate a box spanner; the locking 
nut must be flush with the panel surface, or 
slightly recessed, when the screw is locked in 
position as indicated in the inset on Fig. 1. 

The removable inspection panel on one side 
has a ¡ ¡ -in. rabbet all round. The top and bottom 
of the opening to take this panel will need a wood 
fillet glued and pinned on to make up a deficiency 
of ¡in. The panel is held in place by a series of 
¡in. x No. 8 csk. screws. Provided the edges of 
the cover fit the opening closely it should be 
necessary to insert a layer of felt only on the flat 
of the rabbet. 

The base plinth is quite simply made from lin. 
x tin. batten, screwed and glued to the cabinet 
as shown (see section C/C on Blueprint), the 
corners bejng mitred and pinned. A few glue 
blocks on the inside can be applied. 

Glue a thicknessing piece to the insides of the 
top and bottom front edges to give a ¡in. finish, 
which is afterwards veneering in conjunction with 
the top. 

Clean up all the cabinet edges and fill in screw 
holes with plastic filler. 

WIRELESS 749 

The top and bottom edges can now be veneered 
with the material selected. The edges should be 
carried right round the cabinet and form a slight 
projection to mask the edges of the "Vinyl" or 
"Fablon" covering on the sides. Should this method 
be adopted a slight adjustment is required to the 
inspection cover, which will be half an inch less 
in length. 

Paint the whole of the interior and front, which 
will be covered by loudspeaker fabric, with flat 
black undercoating. Unless the front is treated in 
this way the loudspeaker apertures will be dis- 
cernible through the fabric. 

Fit the loudspeaker screws and secure with nuts 
as indicated in the inset on Fig. 1. The screws 
should be countersunk type and lain. long. Use 
¡in. diameter screws for the main unit, and 2BA 
screws for the tweeter. 

Make up the beading as shown in section A/A 
and B/B on the Blueprint. The vertical lengths 
are rebated to cover the edges of the side mem- 
bers, but the horizontal length may be left solid. 

Now stain and polish, if veneered, the top, 
edges and beads. The plinth looks well if ebonised. 

All that remains now is to cover the sides with 
"Fablon" or similar material, wrapping this round 
the front edges, and then to apply the loudspeaker 
fabric. This material is glued around the edges 
only, to a depth of 3in. When it is set apply the 
beads and finish off the wooden surfaces with a 
final coat of polish. 

A suitable loudspeaker covering is the synthetic 
material sold under the trade name of "Tygan ", 
and is available in many patterns and shades. To 
obtain a taut surface, the "Tygan" should be 
shrunk by applying heat for a few seconds. This 
is most conveniently performed by holding an 
electric fire in front of the cabinet, about six 
inches away from the material. Watch carefully 
for signs of contraction, then immediately remove 
the fire. 

Allow 24 hours for the glue to harden before 
carrying out this heat treatment. 

THE LUXEMBOURG TUNER 
(Continued from page 717) 

another set is available (a transistor portable is 
ideal) is to tune the second set exactly to Luxem- 
bourg and then to beat the signal generator into 
it until it is precisely the same. 

Without altering the signal generator setting go 
right through the alignment procedure detailed 
above and the tuner will then be spot on tune to 
the "Station of the Stars ". It is suggested that 
during the alignment it is advisable to put a 
shorting link between the junction of C2 and C3 
and chassis in order to cut out the AVC, other- 
wise this can make exact adjustments rather 
difficult. Do not forget to remove this link 
afterwards otherwise the AVC will be ineffective. 

Alignment without Signal Generator 
If you are having to tune up without a 

generator it will probably take a little longer as 
there must be a little trial and error adjustment to 

start with. If a really good aerial is available then 
this can be connected first to pin 1 of V2 and T3 
adjusted until Luxembourg is heard, do not worry 
if it is not full strength or if other stations are 
butting in. Now transfer the aerial to pin 1 of VI 
and adjust T2 and the station should emerge at 
full strength and with careful adjustment the 
unwanted stations can be eliminated. 

Whichever method of alignment is used the 
final adjustment should always be made on the 
station itself with the tuner connected up to the 
actual aerial it is intended to use as this can have 
quite a marked effect on the tuning position of the 
two cores in Tl. 

Although the writer did not carry out experi- 
ments with other types of valve as more than 
enough signal was always available it is interest- 
ing to note that the EF91 valve which has con- 
siderably more gain has exactly the same base and 
connections and could possibly be substituted if 
desired although since this is not variable -µ the 
AVC circuit would not be effective. 111 
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Letters to the Editor 
HI -FI FANATIC 

SIR, -I recently visited a home of an acquaintance 
of mine who has a fine collection of classical 

Z.P. records and an elaborate hi -fi system, con- 
sisting of a separate amplifier, pre -amplifier, record 
player and loudspeakers. I'm not a great fan of 
the classics myself, but as he was so enthusiastic in 
explaining his equipment, I thought it only polite 
to ask to hear one of his records. This I did and 
it was obvious that he was delighted. He then 
told me to choose a record from his collection. 

Simple enough, I thought, but it was at this 
point that I made my big mistake. In my 
enthusiasm to get the ordeal over with, I had 
taken both the inner and outer covers of the record 
off and was turning it over in my hands to choose 
the side I wanted, before my friend could stop me. 
The first I knew of my mistake was when my 
friend grabbed the record from me and started to 
inspect it closely for any marks or scratches. After 

moment or so, it began to dawn on me what I 
had done. In my innocence I had placed my 
fingers over the groove! 

After many apologies from me and reprimands 
from my friend, he agreed to go on with the per- 
formance. Inside another 20 minutes he had 
finished making adjustments to the pick -up arm, 
the tone controls, the loudspeaker positions, clean- 
ing the stylus etc, and then, and only then, could 
we hear the record. 

I have heard about these record fanatics but I 
never before really believed that anyone could be 
so concerned about the welfare of something 
costing only 30s. to £2, and I count myself lucky 
to be able to listen to my cheap record player 
without worrying about how much dust is collect - 
ing under the stylus. - D. R. DAVENPORT 
(Doncaster). 

ELECTRONIC GAMES 

IR, -You recently asked to hear from readers 
who have had experience of electronic games. 

! I have designed such a game recently which is 
played to test a person's ability to recognise air - 
craft. The unit will be on show at the School - 
boy's Exhibition at Olympia on the Royal Air 
Force stand. 

It consists of 18 transparencies of different 
aircraft and parts of aircraft which flash on 
'individually for time periods varying from five to 
twenty seconds (this was achieved by using a 
modified P.W. circuit). On the control panel there 
are 18 buttons with 18 captions by the side of 
them, and a scoreboard registering the number of 
aircraft the player has recognised correctly. 

The operator. gets a visual warning to tell him 
how long he has before the sequence begins. 

The master timing circuit operates a uniselector 
having 25 circuits, out of which 18 are used for 
the selection of the transparencies. The other 

seven are used to return the score to zero, to 
operate a warning as to the time left before the 
sequence starts and also to tell the player 
whether he is average, good or excellent at 
recognising aircraft. 

In this unit, I used 59 relays, 58 of which were 
normal GPO type 3,000 and the other was a high- 
speed, dual coil type. Twenty -eight of the 58 
ordinary relays were needed in order that the 
score could operate automatically. Eighteen were 
used for the transparencies, and the others used 
for a bell and several " anti -fiddle " circuits. -CPL. 
EDWARDS (R.A.F. Hendon). 

RECEPTION ON THE CONTINENT 
SIR, -Early next year I am taking my holiday in 

France and I was wondering what success I 
could expect of receiving British programmes on 
my car radio. This year, when I stayed at a hotel in 
France, I greatly missed hearing the Home and 
Light programmes, as the hotel's radio was always 
tuned to Continental stations. I wonder if any of 
your readers could tell me what the quality of 
reception would be.-A. A. CHILTON (Cardiff). 

R.I481 RECEIVER 

SIR, -I have recently been given an old R.1481 
receiver and would very much like to receive 

any details on the power supply and circuit of 
this set, from any reader who owns one. -C. 
SHINGSLEY (Burgess Hill, Sussex). 

CORRECTIONS 
THE TUDOR BATTERY SUPERHET. The 
2 -gang tuning capacitor VC1, VC2, should be 
Jackson type 02, not " type L " as stated in the 
Components List on page 437 of the September 
issue. 
THE STRAND AMPLIFIER. There is a wiring 
error on the Blueprint enclosed in the October 
issue. The heater wire of V2 (ECC83) as 
shown in Figs. la and 2 must be amended as 
follows: Connect together pins 4 and 5. Con- 
nect the 6.3V supply to pin 4 (or 5) and to pin 9. 

Also note that in Fig. 2 pins 2 and 7 of VI 
should be shown connected to the valveholder 
spigot, as described in the article on page 507. 
THE TROUBADOUR. Transistor types should 
read : Trl 0C44; Tr2 OC45; Tr3 0C45, and not 
as given in Fig. 1 and in the Components List 
of the Blueprint (June 1962 issue). 
THE P.W. SIGNAL GENERATOR. The 
following amendment should be made to the 
Components List on the Blueprint (October 
1962 issue): L4 QHF8, L5 QHF9. 
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C 
RECEIVER 

slider 
trim. 

-up: 
volts. 

66 

R C \AMATEUR TOP QUALITY -LOW COST / RADIO EQUIPMENT 

CR 66 COMMUNICATIONS 
NOW ... THE FINEST KIT 

EVER OFFERED ! 

This completely new Communications Re- 
ceiver with its many design features and 
handsome styling offers more in perfor- 
mance and quality than many higher 
priced units. 
Frequency Range 540 Kc /s to 30 Mc /s in four Band- 
switched ranges. Separate Main Tuning and Electrical 
Bandspread. Entirely new design High "Q" ferrite 
cored Coils. Oscillator Coils fitted temperature 
compensated trimmers for stability. Coil Unit is 
wired and assembled, and with the I.F. Transformers 
is supplied factory aligned and tested. Low loss Trolex 
glass alkyd switch wafers. Controlled regenerative 
I.F. amp. for maximum gain and B.F.O. Panel Ant. Trimmer. 
3 watts output for external 2/3 ohm speaker. Four panel 
Front Panel Silver and Black, control knobs Grey with Silver 
Heavy gauge steel chassis, cadmium plated. Valve line 
Cabinet size 16 x 6} x 8} ins. Silver Grey. For AC 200 -250 

Complete Kit, L 16. 10.0 carr. CR 
less Cabinet and Indicator 6!- 

°ODQR= 

' _= 

- Q \) 
Delayed A.V.C. 

switches, 
Provision 

ECH81 /EBF89 
(Export 

Cabinet L 

* 

. , - 

= - 

7 

Cathode follower 
On -Off/Standby- Receive 

for EM 84 Signal strength 
/ECC81 /EL84 /EZ80. 

and Marine Model 115 

I . 15.0 

A CODAR KIT TRIUMPH 

. 

_ 

- 

etc. 
On -Off. 

phone jack. 
17 pages. 

1 716 

output for tape recorder, 
/A.V.C. On- Off /Speaker 

indicator. Panel 
Instruction Manual, 

volts). 
Signal strength indi- 
cator with EM 84 

THE NEW CR45 * NEW STYLING TOP PERFORMANCE 
10 -2000 metres (S Coils). 

electrical bandspread. 
slow motion vernier drives. 

loss polystyrene plug -in coils, factory aligned. 
calibrated in frequencies and deg . 

output 3 watts for 2/3 ohm speaker. 
line -up: ECC8I /EL84 /EZ80. 
Panel Silver and Black, control knobs Grey. 

for panel phone jack. 
cost, with 2 Coils, 25 -75 and 60 -175 metres. £6.19.6 carr. 

3,6. 

for easy coil changing 27,6 Extra coils, all ranges 4íq 
each. 

AVAILABLE SEPARATELY 

Superb 
Instruction 
CR 

_ * Tunes .- * Separate * Three * Low * Dials * Power * Valve 
Front * * Provision 

styling, World -wide reception. Total building 
Manual II pages, less Cabinet 

45 Cabinet Silver Grey, 12 x 5} x 7in. sliding door 

ALL PARTS 

THE MINI -CLIPPER * 
* Tunes 10 -2000 metres (5 coils). 3616 * Miniature I valve, all band receiver. 
* Low loss polystyrene 

plug -in coils, factory .r- 
aligned. 

* Air spaced ball bearing ( 
condensers. 

* Provision to add two- 
transistor amplifier. 

* Battery lasts months. y 
Can be built in one evening, will receive Amateur and Broadcast 
stations from all parts of the world. Total building cost with 
one coil 25 -75 metres, Instruction Manual 4 pages, 36'6, carr. 26. 
Extra Coils, all ranges, 4/9 each. Electrical bandspread available. 
All parts available separately. 

THE SUPER CLIPPER * 
* Tunes 10 -2000 metres (S coils). 

8816 * Large precision dial, dual slow 00 
motion drives. * Bandspread on all Bands. * High gain valve /transistor hybrid 
circuit. a,? 

* 2 Mullard transistor amplifiers, 
pre- assembled and tested. * Low loss polystyrene plug -in coils, 
factory aligned. p' 
Batteries last months. 

Easy to assemble, this top performing All Band Receiver brings a 
new world of listening pleasure to your finger -tips at low cost. 
Total building cost with 2 Coils, 20 -60 and 55 -190 metres, 
Instruction Manual 7 pages, 88'6, carr. 216. Extra Coils, all ranges, 
4'9 each. Front Panel, Silver Grey, 10 x 7 }in., 6'9. 

CODAR Equipment is famous for Top Quality, Peak Performance and Easy -to- Follow Instructions -no guesswork. 
All chassis are heavy gauge, pre -punched -all parts fit perfectly into place. All small parts, nuts, bolts, tags, wire, solder, 
etc., are included. No technical knowledge or equipment is required and Full After Sales Service is available. Hundreds 
of genuine testimonials from enthusiastic constructors can be inspected at our offices, or ask for copy. CODAR 
Receivers are supplied to Govt. Depts., Royal Air Force, Royal Navy and Educational Authorities. 6d. in stamps brings 
full details, illustrated leaflets. 

CODAR RADIO COMPANY 
24 CHAPEL ROAD, FISHERSGATE, PORTSLADE, SUSSEX 

G3IRE. Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONT. G3IPA 
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EXPLORE 
the 

WORLD!! 
on 

S H O RT WAVE 
with our exciting new 

"VENTURE -I" KIT 
Covers both 20M and 40M 
bands (switched). Band 
spread tuning. Slow motion 
drive. Aluminium chassis. 
Three tuning condensers, 
valve, plugs and sockets. 
hardware, etc. Full building 
plans provided. 
COMPLETE 
FOR ONLY bT /6 P.P. 216 

High Imp. Phones 1416 extra. 

`1+11 t Peale 'MOR l' [RC 6 
PRINTED CIRCUIT VERSION 

° - -^ - .? 

f 

'._ 

,, 

E9.17.6 
Plus 216 P.P. 

All arts required P 

This fine new Transistor Superhat 
gives superb performance on a 7 x 4in. 
speaker housed in attractive two -tone 
cabinet with ferrite aerial. 
For both of these fine kits every item down 
building plans. All parts sold separately. Send 

PAY AS YOU 

TERRIFIC ITVOLUME ! 2 

/ P.W. 6- TRANSISTOR 
Medium and Long Wave Pocket Superhet 

THE CONTINUED POPULARITY OF THIS FAMOUS 
SET IS PROOF OF ITS VERY HIGH QUALITY AND 

FINE PERFORMANCE 

450 mW PushPuII 
Output on 2-}in. 

P.M. Speaker. sa 
Printed Circuit. ci 'Ì .. ; ii 

Guaranteed first 
grade Miniature 

..N. Components. 
High Q Internal 
Ferrite Rod Aerial. 

All parts 
,.. 

Plus 
required 2/- P.P. 

to the last nut and bolt is supplied together with detailed 
I/6 (216 Mercury) for Building Plans (Free with Kit). 
BUILD SCHEME 

The t N 0 R P A 11 ' 
MAINS POWER PACK 

KIT 
FOR TRANSISTOR 

RADIOS 
Boosts and greatly ex- 
tends life of old batteries. 
Miniature Size -4 x 2 x Ifin. 
In attractive two -tone plastic 
case. Assembled in an hour. 
Normal output 9 v. 100 mA. 
(Adjustable) Full Mains Trans- 
former. Full wave germanium 

Complete 
Cartridge 

Plans Complete Kit with Plans 
35/- Plus , 6 P.P. 

(Ready assembled 451-). 

AT NO EXTRA COST the above sets may be bought in 3 complete stages of 53f2 ( "PW" 6) or 
65/10 ("Mercury" 6) each plus 116 P.P. (state A, B, or C). 

ALIGNMENT SERVICE WE GUARANTEE TO 
MAKE YOUR SET WORK 

We Offer a very comprehensive service for both the above versions purchased from us, 
Including Fault Finding, at reasonable charges (write for details). 

147 LONDON RD., YORKTOWN, 
N O R C O L LTD Phone: CAMBERLEY, SURREY f CAMBERLEY 3743 

VALVES SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

I SETS 1BS, 155, IT4, 384 3V4, DAF91, DF91, DK91, DL92, DL94 Set of 4 for 19/- 
DAF96, DF96, DIif96, DL96 4 for 26/8 

ÒA2 11/6 
1A7GT 111// 
1D8 7/6 
1H5GT 
1N5GT 
IRS 
164 
155 6/3 
1T4 3/6 
1U5 5/9 

3Q4 
394 

6V46 4/8 

6 6T 
6AL5 3/9 
6AM8 3/8 

FIATS 
13/- 

6B6 5/9 

6BJ8 
6/3 

6BW6 
11/- 

8FD8G 
lp/3 

6F6G 6/8 
6E13 9/8 
6yF1¡4 9/6 

BK7GT 
vii 

6K8G 
6K86T 

10/- 
51.D20 

9/- 
9/- 
8/- 
$$/- 

.9/' 
/- 

6/- 

6/- 
- 

- 

9 

. 

5- 
9/- 
91- 

6P1 7/- 
6P25 8/- 
6P28 11/6 
6Q7G 6/- 
6Q7GT S/- 
6SL7GT 5/9 
6SN7GT 4/9 
BU4GT 9/9 
6V6G 4/8 
6V6GT 7/3 

6X5GT 
4/6 

7B6 g/. 
7B7 

7g /8 
7Y4 8/' 
10C2 18f8 
12AH8 10/6 

12ÁTT 4/9 

12.r 
4/9 

12K8GT 9/6 

17SÑ66T 7/6 
1253 8/6 
93E2 17/- 
20L1 16/- 

P4 PÁ/e- 
20P6 15/9 
25A60 8/- 

T 
7/- 

25Z4(1 Mt 

30L15 11/- 
30P19 14/8 
30PL13 12/8 
35A5 16/9 
35L6GT 8/3 
35Z4GT 5/6 
50L6GT 9/- 
86A2 S/8 
AZ31 9/6 
B38 7/6 CL33 12/3 
CY31 10/- 
DAC32 9/- 

DCC90 pg/6. 

DF91 3/6 
DF98 7/6 
DH78 4/9 

DHg 8/- 

DK81 
lej_ 

DK96 
7/6 

8 

DL35 
8/- 
/8 

DL94 
6/- 

. 
DL98 g/6 
EABC80 4/9 
EAF42 8//8 

SB9C33 36/B- 
EBC41 

5/. 

EBF80 8/- 
EBL21 laul 

ECC40 13/6 
ECC81 4/9 
ECC82 4/9 
ECC83 7/- 
ECC84 8/3 
ECC85 719 
ECF80 7/9 
ECF82 ale 
ECH35 7/3 
ECH42 8/9 
ECH81 7/9 
ECH83 8/6 
ECL80 7/6 

ÉCL86 1gq0%- 
EF37A 

4/8 
EF40 11/66 

EF41 7/9 
EF42 8/9 EE80 4/9 

SF8é 8Ì9 

EF92 3/98 
EL33 9f88 

EL42 9/- 
EL81 182//- 

ÉM84 7/3 

EM 1 8/6 
EM84 9/8 
EY81 7/e 

11/6 
EYR6 7/- 

EZ40 6/9 
EZ80 6/3 
EZ81 6/6 
GZ32 8/6 
KT41 11/6 
KT44 5/9 
KT61 9/6 
KT63 6/6 
MU14 We 
N18 7/- 
N78 17/- 
PC95 10/- 
PC97 1Qg0/- 

PCFwB(1 7/9 

PCF86 12/- 
9/- 

PCL83 108 
PCL84 

]0/8 
PENA4 11/- 

1// 8/- 

Pi z 
11/6 

PL83 7/6 

PX4 1p/!6- 
PX25 9/- 

FY80 17%8 

PY82 
7/- 

6 
PY83 7/9 
U22 7/3 

12/- 
1126 9/3 

U47 12/- 
1.150 6/- 
U52 4/6 
U78 4/6 
U191 14/6 
U61 15/- 
11291 16/6 U301 17/- 
U801 21/- 
UABC80 6/6 
UAF42 8/3 
1J341 /- 
UBC41 7/9 

UBL21 14/6 

VCÓ84 13/3 
UCC85 7/6 
UCF80 14/6 

UCH42 18/l6- 

ÚCLBa 9l9 

ÚF89 1/6 
UL41 81- 

ÚR1C 618 
UY21 11/- 

ÚY85 818 

VPgB 
51fí 

VP1321 16/6 
W76 4/9 
W77 3/9 

77 3/B 

READERS RADIO Post 8d. per valve 
extra. 

Any Parcel Insured 

24 COLBERG PLACE, STAMFORD HILL 
Against Damage in 

Transit Ba. extra. 
D. LONDON N.16 STA. 4587 

Any C. 
rParcel 

3/- 
a. 

NEW EDITION 

RADIO SERVICING 

POCKET BOOK 
by /. P. Hawker. 

12/6 Postage 6d. 

TRANSISTOR RADIOS. Circuitry 
& Servicing. A Mullard Pub., 51.. 
Postage 6d. 

BASIC RADIO COURSE, by 1. T. 
Frye, 32/ -. Postage 1/ -. 

ELEMENTS OF ELECTRONIC 
CIRCUITS, by J. M. Peters, 211 , 
Postage I - 

THE RADIO AMATEUR'S HAND- 
BOOK, by A.R.R.L., 1962, 361 -. 
Postage 2; -. 

G.E.C. SCR MANUAL, I21 -. Postage 

CI 

G.É.C. TRANSISTOR MANUAL, 
161 -. Postage 1/2. 

SERVICE VALVE EQUIVALENTS, 

°¡ 

by R.S.G.B 3/ -. New Edition. 
Postage 6d. 

RADIO VALVE DATA 7th Ed. 
Compiled by "WW ", 61 -. Postage 
IOd. 

COMPLETE CATALOGUE, I1 -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

British and American Technical Books 

19 -21 PRAED STREET 
OP' 

LONDON, W.2 
Phone: PADdington 4185 

Open 6 deys 94 p.m. 
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Club News 
AMATEUR RADIO SOCIETY OF CHESHAM AND 
DISTRICT 
Hon. Sec.: Capt. C. G. Stephenson, G3CLJ/T, 21 Lynton Road, 
Chesham, Buckinghamshire. 

At the moment, many of the society's members are spending 
their time improving their headquarters. However, morse and 
practical classes continue to be held each Tuesday, and on Fridays, 
RAE lectures are given. 

CLIFTON AMATEUR RADIO SOCIETY 
Hon. Sec,: C. Godsmark, G3IWL, 211 Manwood Road, 
London, S.E.4. 

At the society's recent AGM, W. Martin was elected chairman, 
C. Godsmark secretary and N. Moore treasurer. 

On October 5th, G3HWG gave a lecture on "Oscilloscopes" and 
also demonstrated some of their uses. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little - 
over, Derby. 

A surplus sale was held on the first meeting in October and on 
10th, "Technical Forum" was the topic for the evening. 

On October 17th members enjoyed a film show and on November 
3rd a number of members visited the R.S.G.B.'s exhibition in 
London. 

DUDLEY AMATEUR RADIO CLUB 
Hon. Sec.: D. H. W. Pratt, G3MHS, 23 Kent Street, Upper 
Gornal, Dudley, Worcestershire. 

The Annual General Meeting of this Club was held on October 
12th. On 26th of the same month members attended a demonstra- 
tion and talk by the Wolverhampton Model Radio Control Society. 

LOTHIANS RADIO SOCIETY 
Hon. Sec.: G. Ritchie, c/o Cormie, 15 Rosslyn Terrace, 
Edinburgh 6. 

"Monkey Glands for the HRO" was the title of the talk given on 
October 11th by GM3PQU, who also gave a demonstration of TVI 
proofing. Visitors from the South Lanark, Fife and Falkirk groups 
who attended the meeting on October 25th, were entertained with 
a film show. 

Future Events: 
November 8th- "Some Aspects of Transistors" by Dr. C. 

Davidson. 
November 22nd -A surplus sale. 

MITCHAM AND DISTRICT RADIO SOCIETY 
Hon. Sec.: M. Pharaoh, G3LCH, I Madeira Road, Mitcham. 

A talk on R.F. heating and its uses was given by B. Ayrlwood at 
the meeting on October 5th and at the following meeting on 19th, 
VQ4EV presented a film show. 

Future Event: 
November I6th -"Why be Afraid of Transistors ?" by G8TB. 

MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Soc.: D. W. Lilet, G3FDF, 23 Melton Road, Asfordby 
Hill, Melton Mowbray, Leicestershire. 

At the meeting on October 18th members listened to a recorded 
lecture on transmitter design and TVI by N. Shires. 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Bobinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

Members operated a station during this year's Scout Jamboree 
on the Air, under the call -sign G3MVH. On October 23rd, mem- 
bers travelled to Bradford to attend the film show given at St. 
George's Hall. 

For the first meeting in November, G3FQH gave a lecture on 
single side band. 

SHEFFIELD AMATEUR RADIO CLUB 
Hon. Sec.: D. R. A. Hill, 16 Tylney Road, Sheffield 2, York - 
shire. 

The energy of many members at the moment is being expended 
on the task of furnishing the club's headquarters. The all -band 
transmitter and aerials also claim important places in the club's 
present programme. 

753 

REPORTS OF CURRENT ACTIVITIES 

In spite of all this work, many members are continuing to attend 
both the technical and general meetings and the novices classes are 
carrying on successfully with morse classes held on alternate 
Wednesdays. 

SLADE RADIO SOCIETY 
Hon. Sec.: C. N. Smart, 110 Woolmore Road, Erdington, 
Birmingham 23. 

On October 19th, the club secretary gave a comprehensive 
lecture on a new transistorised D.F. receiver, and on 31st of that 
month members attended the Annual Dinner. 

SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: L. A. Metcalfe, IA Moorlands Road, Birkenshaw, 
Bradford, Yorkshire. 

October proved to be a busy month for this society, starting with 
a talk called "Language of S.S.E," on 4th. A lecture called "Noise 
Problems" was given on 18th and later in the month members 
attended a film show. 

The first meeting in November was devoted to "Tape Recor- 
ders". 

STRATFORD- UPON -AVON AND DISTRICT AMATEUR 
RADIO CLUB 
Hon. Sec.: P. Robinson, G3MG J, 43 Loxley Road, Stratford - 
upon -Avon, Warwickshire. 

To meet the May 1963 R.A.E., a series of lectures has been started 
dealing with radio theory. 

The lectures for the two last meetings have been given by John 
Hewitt, G3MDU, and his subjects included alternating current and 
voltage, alternating current with inductance, etc. 

Future Event: 
November 9th -Coupled circuits, acceptors and rejector 

circuits, by M. Webb. 

* * 7C 7C * 7C 7C 7C * * 7C 

.- CHRISTMAS GIFT FOR i( 
RADIO ENTHUSIASTS 

C Send them PRACTICAL WIRELESS, of 9( 
course. A year's subscription will bring 

T them a reminder of your good wishes every 
month throughout 1963 ... and all through 
the year they'll thank you for the interest 

-p( and help it contains. C 
Either send your friends' names and 

4( addresses, together with your own, and 4( 
remittance* to cover each subscription, 

-0( 
to The Subscription Manager (G.2), 
PRACTICAL WIRELESS, Tower House, 
Southampton Street, London, W.C.2, or 

iC you may place your instructions with one T 
of the leading newsagents or bookstalls, 
who will be pleased to make the necessary y 

T arrangements. ,, Whichever way you choose, your friends 
' will receive a Christmas Greetings Card 4C 

announcing each gift. 
*RATES (INCLUDING POSTAGE) FOR -K 

ONE YEAR (12 ISSUES): -U.K. £1.9.0, 
OVERSEAS £1.7.6, CANADA £1.5.0. 
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ABSORPTION WATTMETER 
(Continued from page 719) 

tiometer, but a reversing switch must be included 
and a reading obtained with the voltage applied 
to the wattmeter both "forward and reverse ". 
The average of these is the " correct " meter 
reading. (This procedure takes account of 
differences in diode forward resistance.) 

The voltage developed across 3 and 15f2 resis- 
tors for the 5 and 20W ranges have been calculated 
and are given in Table 1. The first step in the 
calibration process is to set the variable resistor 
controlling linearity (VR5). Having adjusted VR5 
for zero resistance, set the D.C. voltage applied 
to the wattmeter to 8.66 volts. Switch the wattmeter 
to measure 5W at 151) and adjust VR3 until the 
meter reads full scale. Then reduce the D.C. 
voltage to 7.75 volts and note wattmeter reading, 
and so on down column 5 of Table 1. When the 
linearity control is correctly adjusted, the results 
obtained should be similar to those given in 
Table 2. If the readings obtained are lower than 
these, set RV5 (linearity) to its mid -position and 
re- adjust RV3. Repeat the comparison of meter 
readings and applied voltage. 

If the readings are still low then RV5 must be 
further increased, whilst if the readings are high, 
RV5 must be reduced in value. This procedure 
may sound complex but in practice it takes but 
about 10 minutes. 

When the linearity control has been set, the 
table of applied voltage against meter reading 
should be put to one side as this is required for 
absolute calibration of the meter. This may be 

Table 2 

Voltage Meter Reading 

8.66 I 

7.75 0.81 
6.7 0.61 
5.5 0.43 
3.87 0.19 
2.74 0.09 
0 0 

done by drawing a calibration curve or alterna- 
tively, the scale can be removed from the meter 
and re- calibrated by hand. This latter method is 
preferable, but can result in a very "messy" look- 
ing job if great care is not taken. 

Table 3 

7.5 S2 

Voltage Power Voltage Power 

6.12 5 12.25 20 
5.5 4 10.95 16 
4.74 3 9.5 12 
3.87 2 7.75 8 
2.74 I 5.48 4 
1.94 0.5 3.87 2 

December, 1962 

COMPONENTS LIST 
RI 3E2 

RIA 47f1 See text for power rating 
R2 1512 

R3 150f2 
R4 330S2 

20°/ 
' 

' W carbon 
R5 33012 ° 
R6 82011 

VRI -4 10012 wire -wound potentiometers 
VR5 25012 wire -wound potentiometer 
MRI -4 0A70 (Mullard) 
M I Meter, moving coil, 0-1 mA f.s.d. 
SW I Switch 3 -pole, 2 -way 
SW2 Switch 4 -pole, 2 -way 

The only job remaining now is to set the remain- 
ing range potentiometers as follows: 

1 Set the meter to measure 5W at 3f), apply a 
voltage of 3.87 volts and adjust RV1 for full 
scale deflection. 

2 Set the meter to measure 20W at 312, apply 
a voltage of 7.75 volts and adjust RV2 for 
full scale deflection. 

3 Set the meter to measure 20W at 1552, apply 
a voltage of 17.32 volts and adjust RV4 for 
full scale deflection. 

The lead to SWIA should now be reconnected 
and the wattmeter is completed. - 

Additional Ranges 

If additional or alternative ranges are required 
it is quite simple to add or substitute these. In 
Table 3 are given voltages appropriate to 5 and 
20W ranges for 7.5a load. 

FRIDAY, FEBRUARY 1st, 1963 

A FILM SHOW 
(In collaboration with Mullard Ltd.) 

CAXTON HALL, WESTMINSTER 

at 7 -30 p.m. 

Send for your free tickets now marking 
your envelope "Caxton Hall" in the top 
left -hand corner and enclosing a stamped 
addressed envelope (at least 31in. x 6in.) for 
the tickets. 

The films to be shown will include "Fuel 
for the Future" and "The Electroneers ", 
and as in previous years, the programme has 
been arranged to appeal to all who are inter- 
ested in radio. 

The demand for tickets will be great; 
order yours NOW 
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Questions and answers 
for budding engineers 

Q. What age should I be for this 
advertisement to concern me? 
A. Around 16 to 19 if you want to 
join Electricity Supply from school. 
If you're an engineering graduate, 
or diploma-holder, you'll probably 
be in your early twenties. (Older, 
if you're a parent or teacher!) 

Q. Where can I find an engineering 
career offering me plenty of scope? 
A. Electricity Supply offers dozens 
of good jobs. Few individual firms 
can hope to match the variety 
you'll find in the Electricity Supply 
industry. 

Q. What qualifications must I have? 
A. School -leavers need either a 
good Ordinary level G.C.E. in- 
cluding Maths, English, and a 
Science subject; or two Advanced 
level passes in Maths and Physics. 
Graduates need a British degree in 
electrical or mechanical engineer- 
ing. Or you need an engineering 
diploma. You can apply in your 
last year at school or college - 
preferably in the January-March 
period before you take your final 
exams. 

Q. What sort of training do I get? 
A. For school- leavers, there's a 
5 -year apprenticeship. It consists 
of planned practical experience in 
the various departments, accom- 
panied, for 'O' level entrants, by 
day release to a technical college 
and, for 'A' level recruits, by a 
`sandwich' course, both leading to 
engineering qualifications. 

Graduate trainees have a 2 -year 
practical training in one of the 
main sections of the industry. The 
training of di ploma- holders is plan- 
ned to take into account past prac- 
tical experience. 

Q. What is Electricity Supply? 
A. It's the national industry 
responsible for generating elec- 
tricity, transmitting it, distributing 
it throughout the country and 
advising how it can be used. 

Q. Where do I go from here? 
A. It's impossible to tell you here 
all about an industry that has to 
double its output every ten years. 
But jobs include everything from 
running a Power Station to bring- 
ing power to a new estate. For full 
details, write (giving age and 
exams you've passed) to: The 
Education and Training Officer, 
The Electricity Council, 155 
Winsley Street, London, W.I. 

THE DEMAND FOR ELECTRICITY 
DOUBLES EVERY TEN YEARS 
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RECEIVERS & COMPONENTS RECEIVERS & COMPONENTS 
(continued) 

" NEATHKITS " can now be seen in 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD.. Dept. P.W. 7/9. 138 
Lewisham Way. 8E14. Tideway 6866. 

SPEAKER REPAIRS. Cones /Fields 
fitted. Clock coils wound. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

TRANSISTOR KITS built - cheaper 
than building your own. Choose from 
free list of latest top quality designs 
from: M. L. COLTON, 21 Maplewood 
Drive. Blackpool. 

VALVES! VALVES! VALVES! We are 
the cheapest. Very large stocks. Also 
Transistor Radio Kits. Trade supplied. 
S.A.E. for lists. LEWIS, 46 Woodford 
Avenue, Ilford, Essex. 

ULTRA LINEAR AMPLIFIERS 
High Fidelity. 
15 watts. Valves 
ECC83, ECC83, 
EL84, EL84, 
EZ81. Two in- 
puts. 

10 milli- 
volts. Bass & 
Treble controls. 
3 & 15 ohms. 
outputs. tilt, 
96.10.0. plus 5/- 

carr. Factory built. £9, plus 5/- carr. Sim - 
fl*x 30 watt 619. plus 7/6 Carr. Leaflet tree. 
882ïe day despatch. 

STROUD AUDIO 
Bath Road, Stroud, Glos. 

Tel. Stroud 783. 

Al- POST -FREE BARGAINS. First - 
¡grade TRANSISTORS: 0C44 8/9, 
!!0045 7/3, 0070 0071 5/3, 0072 0074 
.0078 0081 7 / -, 00170 8 /9, 00171 9/3. 
ALL other Mullard types stocked. 

.VALVES set tested: E891 EF91 EF50 
EF80 9d., 6F1 10F1 1/-, L63 20D1 
ROL.80 3/ -, PY81 PZ30 B36 4/ -, PCF80 
PL82 P7,83 PY80 PY82 KT33C 4/3, 
PL36 N37 KT36 4/9, PCL83 6/ -, PY32 
61E25 6/9, 185ßT 27SU U25 9/8. 10% 
discount on six, 25% on 12. any com- 
bination. Ready -made Transistor Set 
32/ , Al RADIO COMPONENTS, 14 
The Borough, Canterbury, Kent. 

TRANSISTORS Marked and Tested 
Packets of 10. Unmarked but Tested 
Packets of 16. Unmarked and 
Untested Packets of 40. Duds suitable 
as_Diodes Packets of 80. All packets 

each. Any 2 Packets 37/8. 
C.W.O. K. R. WHISTON, Dept. TPW, 

Aw Mills, Stockport. 

CANADIAN MARCONI 52 

RECEIVERS 
An excellent Communications Receiver 
cowering 1.75 to 16 mc/s in 3 bands. 1 R.F., 
2 I.F. stages. 10 valves plus 3 valve crystal 
calibrator, 10, 100 and 1,000 kc/s. Crash 
Limiter, Broad /Sharp Selectivity, 500 Mic/ 
amp. valve check /Signal Level meter. 3 in. 

'speaker phone jacks, power required 150 v. 
H.T. 12 v. a.c. or d.c. L.T. PRICES: 
Receiver only £5.10., carriage !1. Receiver 
in steel cabinet with Installation kit com- 
prising power unit ZE12 for a.c. mains 230 
or -115 v. or 12 v. D.C., all connecting 
cables and spares, two pairs added Head - 
.piones and aerial wire. £9.113., carriage £1. 
=Send S.A.E. for detailed leaflet. 

: G.W.M. RADIO LIMITED 
40/42 Portland Road, Worthing, Sussex. 

RATES: 7/3 per litíe or part 
thereof, average Ove words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, 'Practical Wireless," 
Tower House, Southampton St., 

London W.C.Y. 

RECEIVERS & COMPONENTS 
(continued/ 

TRANSISTOR COMPONENTS. 7 x 4ín. 
35 ohm speakers, 25/ -, 7 x 41n. 3 ohm. 19/6. 

EARPIECES. 7 ohm, 150 ohm, 6/4. Xtal 
with Jack, 7/6, all complete with plugs. 
4 pole 2 way switches 1 inch spindle, 2/6 
each. Min. Caps, 15 v. wkg. -1, 2, 4. 5. 6 10, 
18, 35, 50 mid /, 84 mid., 10 v., 100 mfd., 6 v.. 
100 vtfd., 12 v., all at L10 each. Resistors 
mostly 10% small, 10 ohms to 10 meg.. 3d. 
each. Ceramioons, most values in stock, 
1 pfd. to 5,000 pfd. Slide switches, DP /DT, 
3/- each. 

TRANSISTORS. 0044, 0C45. 7/6 each. 
A.F. Pack OC81D, 2 0081, 18 /8, set. G.E.C. 
874, 4/6, 86. Si, good output transistors, 
2/6 each. Red spots, 2/3, White spots. 2/8, 
0076. 3/6, OCP71, IB /8. OA81 Diodes, 2/9, 
GEX00, 9d. Terms C.W.O. or C.O.D. 

BROADWAY ELECTRONICS 
92 Mitcham (toad, Tooting. S.W. 17. 

EXCEPTIONAL VALUE: Picture 
Tubes, brand new. Mazda 191n., 
CME1901, Mullard 19in., AW47- 90/91, 
£4/10/-; Mullard 231n.. AW59/90, 
£8 /10 / -: carriage (insured) paid. 12 
months' guarantee. Note, all brand 
new. We also supply most other 
sizes completely regunned at £4/17/8, 

Lguaranteed 
12 
Way nNew TCross, 8E14. 

TID 3857. 

DATA TRANSISTOR 
POCKET KITS 

NO SOLDERING OR 
DRILLING. COMPLETELY 

SELF CONTAINED 
NO AERIAL REQUIRED - MEDIUM 
& LONG WAVE - ASSEMBLY TOOL 

PROVIDED - CAN BE BUILT BY 
ANYONE 

DATA 427 
5 }x3xl }in, 

75, 
P.P. 2'9 ex. 
Battery 2/3 

ex. 

4 TRANSISTORS - 2 DIODES 
7 STAGES - MOVING COIL SPEAKER 

DATA 
326 
4}x2ix 

1 }in. 

49P6 
P.P.2' -ex. 
Battery 

ex. 

3 TRANSISTORS - 2 DIODES - 6 

STAGES - PERSONAL EAR PIECE 

ALL. PARTS CAN BE BOUGHT 
SEPARATELY 

DATA ELECTRONICS LTD. 
6 HILLSIDE GDNS., EDGWARE, 

Middlesex 

NEW 10.7 mc/s I.F.TS., usual square 
can.. 3/- each. S.A.E. for latest lists. 
Ajax Electronics, 572 Fulham Road, 
London, S.W.6. 

CONDENSERS. Fantastic Bargain! 
500,000 miniature condensers. a" long. 
}" diameter. Tested 750 volts. Capa- 
city .0001 to .04uf. 7/8 per 100, post 
free. Ideal for transistor sets. 
MILWARD, 17 Peel Close, Drayton 
Bassett, Staffordshire. 

Famous 11107 Receiver 
All Band Amateur. Shipping Broadcast 

9 valve 1.2 to 17 mc/s (18 to 250 metres.) 
100 /230V.A.C. or 12V.D.C. operation. Internal 
Speaker. Absolutely as new. £13.10.0. 

Carr. 30/ -. 
Many other bargains. S.A.E. enquiries. 

A. J. THOMPSON 
"Oiling Lodge ", Codieote, Ititchis, Hells 

Phone: Codicote 242 

FOR SALE 

ORUNDIG MAI Transistor Tape Pre- 
amplifiers suitable for use as micro- 
phone transformer, pick -up and tape 
head booster. Listed at 4a gns., 
offered at £2 17s 6d. Send for full 
details and free lists. LEE ELEC- 
TRONICS, 400 Edgware Road, W2 
(PADDINGTON 5521) 

B RAND NEW Adjustable Steel 
Shelving, 73in. high by 34in. wide 
by I2in. deep. Stove Enamelled dark 
green. Sent unassembled. Six -shelf 
bay £31151 -. Sample delivered free. 
Quantity discounts. N. C. BROWN 
LTD., Eagle Steelworks, Heywood, 
Lancs. Tel.: 69018. 

ASK your dealer for American Ferro - 
dynamics. , Brand Five " Recording 
Tapes -the best tape value) 

B UILDING YOUR OWN ORGAN. 
We have for disposal a few obsolete 
hire organs. Wealth of parts. includ- 
ing keyboards, consoles, pedal boards, 
transformers, condensers, and other 
valuable electronic components. Write 
for details and prices. Box No. 41. 

EXCEPTIONAL Transistor Portable 
Tape Recorder, value E6/19/6. com- 
plete with crystal microphone. ear- 
phone. spools, tape. batteries. instruc- 
tions. presentation box extra tapes 
100 4/8). Ideal gift. £6119/8. Satis- 
faction guaranteed. Postage. packing 
2/8. TOMLINS, 156 Lewisham Way, 
New Cross. 8E14. 

TRANSISTORS 100% TESTED 
Red Spot Audio, Ií6 each, 141- doz. 
A.E.I. Branded Audio XBIO3 and 
R.F. XAI02, 213 each, 251- doz. 
XCI4I (II watt) Audio, 616 each, 

121- pair. 
All Guaranteed. Post Free. 

IDEAL XMAS PRESENTS: 

EPIOK Multimeters only E4.10 each. 
100 c. Slim Mics, only 3216 each. 

Large Stocks of Ex -Govt. Equipment. 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY. Phone 5442 
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MOTORS 
B.S.R. MONARCH 

TAPE RECORDER 

and 

RECORD PLAYER 

MOTORS 

Price 

Monarch Tape -Deck 
TD2 Complete 
Assembly .. 46/ 
Motor for Monarch 
Record Changer 
TU8 .. 44/ 
Motor for Monarch 
Record Changer 
TU9 .. 44/ 
Motor for Monarch 
Record Changer 
ÚA12 & UA14 44/ 

- 

Motor for Monarch 
Record Changer UA7, 
UA6, UA5, 
HF100, GU4A 40/ 

All Motors P. & P. 3/6 extra 

ALL SPARES AVAILABLE 

Any Motor Supplied 

Enquiries S.A.E. P.P. 3/6 

WYNDSOR TELEVISION 

TECHNICAL DIVISION 

St. Albans Rd., Barnet 
Herts. BAR 1769 

FOR SALE 
(continued/ 

AMATEUR LICENCE Morse Course. 
The new Rhythm Method of teaching 
takes the drudgery out of learning 
Morse and is the quickest known! 
For full explanatory booklet: SAE 
G3CHS, 45 Green Lane, Purley, 
Surrey. 

BARGAIN, EIGHT 45 rev /min Brand 
New Pop singles (value over 50 / -) for 
£1. S.A.E. for details to: R. 
FLETCHER (P.W.). 24 Old Hall St., 
Burnley, Lanes. 

PERSONAL EARPHONES 
for transistor radios high sensitivity 

units 25e. complete. 

CUNNINGHAM BEATTIE LTD. 
49 Wigmore Street, W.I. 

SAMPLE PARCEL fand Catalogue). 
Fantastic value. Sent for only 8/8: 
Condensers, Knobs, Sleeves, Grom- 
mets, Springs, Pots. Droppers, Resis- 
tors, Felt Washers, Sockets, Tags. 
Cond -Clips, Sleeving, etc. ALBATROSS 
Eng. Co., Gosberton, Spalding, Lincs. 

12 VOLTS CONVERTER TO 250 VOLTS 
Run all your mains a.c. -d.c. equipment 
from your car battery, shavers, record 

players, radios, 
etc. New type vibrator, low 
battery drain, 
not to be con- 
fused with heavy battery drain 
Rotary trans- 
formers. Spare 
fuses, Vibrator, 
battery clips, 
etc, 12 volts to 
250 at 100 ma. 
BRAND NEW 
tested,inwater- 

cartons, ONI.l' 32/6. carr.7 /6 (few only). 
ed 

(DEPT. G), J. T. SUPPLY[ 
509 Meanwood Road, Leeds. 7. 

TRANSISTOR RADIO KITS built up 
at reasonable prices. Also complete 
sets for sale. Send requirements to: 
NORMAN'S RADIO, Caistor Road, 
Market Rasen. Lines, enclosing S.A.E. 
(Mail order only.) 

SPECIAL OFFERS 
NO INTEREST TERMS 

DELIVERED FREE 
Armstrong AF208 Chassie. Cash 222.18.0 

or 88 /-dpt. and 10 /- weekly for 39 oie, 
Armstrong Jubilee Mk. II. Cash 230.12.0 

or 87/- dpt. and 15/- weekly for 35 wks. 
Armstrong Stereo 55. Cash £32.15.0 

or 85/- dpt. and 15/. weekly tor 38 wks. 
Armstrong Stereo 12, Mk. II. Cash £43.10.0 

or 130/- dpt. and 20 /- weekly for 37 wks. 
Armstrong A20 /PCU25. Cash £44.2.8 

or 132/8 dpt. and 20/- weekly for 38 wits. 
Goodman, Axiette 8. Cash £5.5.1 

or 15/1 dpt. and 5/- weekly for 18 robs. 
Goodman, Axiom 10. Cash 25.18.8 

or 18/8 dpt. and 6/- weekly for 20 wks. 
Goodmans Axiom 301. Cash 19.15.0 

or 30/- dpt. and 5/- weekly for 33 wks. 
Goodman, Trebax 5K/20 %L. Cash 27.0.0 

or 20/- dpt. and 5/- weekly for 24 wks. 
Garrard Antoslim GCB. Cash 17.14.11 

or 29/11 dpt. and 6/- weekly for 20 wits. 
Garrard 4111' /GCS10. Cash 119.13.0 

or 88 /- dpt. and 10 /- weekly for 33 wks. 
G AT6 /EV26. Cash 213.14.9 

or 42/3 dpt. and 7/8 weekly for 31 who. 
Payment accepted monthly by Banker's Draft. 
These unite and other equipment supplied on 

19 months' 11.!'. terme. 
A. L. STAMFORD Ltd. (Dept. A29) 
98 WEYMOUTH TERRACE, LONDON, E.2 

FOR SALE 
(continued) 

SLIDE RULES. Essential to every 
radio engineer. Send for price list to 
KENMAR YOUNG, 137 Westminster 
Bridge Road, London SEl. 

WANTED 

A PROMPT CASH OFFER for your 
surplus Brand New Valves and 
Transistors. R.H.S., Beverley House, 
Mannville Terrace, Bradford 7. 

WANTED: NEW Valves and Tran- 
sistors, any quantity. S, N. WILLETS, 
43 Spon Lane. West Bromwich. Staffs. 
Tel.: WES 2392. 

VALVES WANTED 
IMMEDIATE CASH 

SETTLEMENT 
Loose or boxed but must be 

new 
Phone, write or call- ' 

RADIO FACILITIES, LTD. 
38Chalcot Road, London, NWI 

PRImrose 9090 
THE VALVE SPECIALISTS 

WANTED: TEST GEAR, Meters 
Valves, Components, Communication 
Sets, Amplifiers. HUGGETS LTD., 
2 -4, Pawson's Road, West Croydon, 
Surrey. 

TUNABLE OSCILLATOR "JAM - 
S ISTOR" wanted or Blueprint of 
same. State price. BOX 42. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

ABSOLUTE TOP PRICES paid for 
Valves. Transistors, Components, etc, 
in quantity. Try us first. Cash by 
return. W'ton Radio & TV Supplies. 
42 Darlington St., Wolverhampton, 
Tel 20315. 

NEW VALVES WANTED 
Any type, any quantity 

CASH PAID 
R.S.T. 211 Streatham Road, 

Mitcham, Surrey 
Telephone: MITCHAM 6202 

SOUND RECORDINGS 

TAPE BARGAINS in all sites. 
Example: Top brand 51in. 1,200ft 19/6 
p. and p. 1/3. S.A.E. for list. Large 
choice of New and Used Recorders. 
E. C. KINGSLEY AND CO.. 132 
Tottenham Court Road, London. WI. 
EUS 6500. 
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COURSES 

CITY AND COUNTY OF BRISTOL EDUCATION COMMITTEE 

BRISTOL TECHNICAL COLLEGE 
Principal: E. POOLE, B.Sc.(Eng.), M.I.Mech.E., M.I.Prod.E. 

SCHOOL OF MARINE RADIO AND RADAR 
Lecturer in Charge: F. E. BARLTROP (ex A.S.T. Hamble) 

MARINE RADIO OFFICERS 
A full -time Course for prospective Radio Officers in the Merchant Navy, leading to 
the 2nd and 1st Class P.M.G. Certificates, and the M.O.T. Radar Maintenance 
Certificate, is provided, and entry may be made in January, May or September 
of each year. 

Fees: P.M.G. Courses: 
Over 18 years of age ... £23.10.0 per College year 
Under 18 years of age ... E2.0.0 per College year 
M.O.T. Radar ..- ... ES.0.0 per term 

A six -week Course of Pre -Sea Training is also held, and entry is normally made on 
completion of the Radar Course. 

For further particulars apply to: 
THE REGISTRAR, 

BRISTOL TECHNICAL COLLEGE, ASHLEY DOWN, BRISTOL 7 

EDUCATIONAL 

THE Incorporated Practitioners in 
Radio and Electronics (I.P.R.E.) Ltd. 
Membership Conditions booklet 11 -. 
Sample copy of I.P.R.E. Official 
Journal 2/ post free. Secretary, 20 
Fairfield Road. London, N8. 

Radio 
Television 

at Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
P.M.G.'s cens., etc. Also Prac- 
tical Courses with equipment. 

No books to buy. 
Write for FREE prospectus 

stating subjects to 

I.C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.11 

BECOME "TECHNICALLY QUALI- 
FIED " in your spare time. Guaran- 
teed Diploma and Exam. Home-study 
Courses in Radio TV, Servicing and 
Maintenance, R.T.E.B.. City and 
Guilde, etc. Highly informative 132- 

363), 148 Hoorn, London, E.0 
(Dept. 

By repairing Radio and 
TV Bete as a job or as a 
spare time business. Our 
practical course will show 
you the way. No previous 
experience is required 

SEND FOR 
FREE BOOK 
TODAY! 

RADIOSTRUCTOR 
Dept. G77 READING, BERKS 

LEARN RADIO AND ELECTRONICS 
the new and practical way. Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you Radio in a new. enjoyable and 
interesting way. Construction, ser- 
vicing and fault -finding on equip- 
ment made easy for the first timel 
No previous experience needed. No 
mathematics used. Free brochure 
from: Dept. 11. P.W., RADBO- 
STRUCTOR, Reading. 

WIRELESS. See the world as a 
Radio Officer in the Merchant Navy; 
short training period, low fees; 
scholarships. etc. available. Board- 
ing and Day students. Stamp for 

Colwyn 
prospectus. WIREIF.CC COLLEGE. 

ol 

X= -b ± '/b2 -4 ac 
2a 

DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

11F12 Dryden Chambers, Oxford 
St. London, W.I. 

Name 
Address 

_ 

" HOW AND WHY " of Radio and 
Electronics made easy by a new, non - 
maths practical way. Postal instruc- 
tion based an hosts of experiments 
and equipment building carried out 
at home. New courses bring enjoy- 
ment as well as knowledge of this 
fascinating subject. - Free brochure 
from: Dept. P.W. 12, RADIOSTRUC- 
TOR, Reading. 

METAL WORK 

METALWORK. All types cabinets, 
chassis, racks. etc.. to your specifica- 
tions. PHILPOTT'S METALWORKS 
LTD., Chapman St., Loughborough. 

December, 1962 

SITUATIONS VACANT 

A.M.I,Meoh.E., A.M,BrIt.I.R.E., City 
and Guilds, O.C.E., etc., brings high 
pay and security. "No pass -no pay" 
terms. Over 95% successes. For 
details of exams and courses in all 
branches of Engineering Building, 
Electronics, etc write for 148-page 
handbook, free. 

etc. 
(Dept. 242B), 

London, W8. 

TV AND RADIO, A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert.. etc. 
on "No pass -no fee" terms. Over 
95% successes. For details of exams 
and courses (including practical 
apparatus) in all branches of Radio. 
TV and Electronics, write for 148 - 
page handbook. free. B.I.E.T. (Dept. 
2420), 29 Wright's Lane, London, W8. 

CITY AND GUILDS (Electrical, etc.) 
on "No pass -no fee" terms. Over 
95% successes. For details of Electri- 
cal Engineering, Applied Electronics. 
Automation, etc., send for our 148 - 
ppage handbook. free and post free. 
B.I.E.T. (Dept. 242A), 29 Weight's 
Lane, London, W8. 

UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY, ATOMIC 

ENERGY ESTABLISHMENT, 
WI NFRITH 

Electronic Instrument Mechanics 

A.E.E. Winfrith require experienced men 
with knowledge of electronic equipment 
and /or industrial instrumentation for fault 
diagnosis, repair and calibration of a wide 
range of instruments used in nuclear 
reactors and associated experiments. 

Men with Services, Industrial or Com- 
mercial backgrounds of radar, radio, 
television, industrial or aircraft intruments 
are invited to write for further information. 
Training in Specialised Techniques is pro- 
vided for successful applicants having 
suitable background. 

Married men living beyond daily travell- 
ing distance may be eligible for housing 
and this will be determined at time of 
interview. A lodging allowance is payable 
whilst waiting for housing. Working 
conditions are good and include sick pay 
and pension scheme. 

Application forms may be obtained by 
sending a post card quoting your name, 
address and the reference EL /INST /NAT to 
the Labour Department, A.E.E. Winfrith, 
Dorchester, Dorset. 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES IN 
MINUTES from that great book, The 
Principles of TV Receiver Servicing, 
10/8 all book houses and radio whole- 
salers. If not in stock from Secre- 
tary. I.P.R.E., 20 Fairfield Road, 
London, N8. 

MISCELLANEOUS 

ELECTRONIC MUSIC? -- 
Then how about making yourself an 
electric orean? Constructional data 
available -full circuits, drawings and 
notes! It has 5 octaves, 2 manuals and 
pedals with 24 stops -uses 41 valve. 
With its variable attack you can plat 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. A S.. 80 Maude Street, 
Darlington, Durham. Send lid. stamp. 
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SERVICE SHEETS 

SERVICE SHEETS for all makes of Radio and TV. 1930 -1962. Prices from 
1 / -, with free fault -finding guide. Catalogue of 6.000 models 1/6. 125 Radio /TV sheets covering many popu- lar models 20/ -. S.A.E. inquiries: HAMILTON RADIO, Western Road, St Leonards, Sussex, 

WHY TOLERATE DELAY when we can supply your Radio or TV Service Sheet by return of post at 4/- each, plus postage. List 1 / -. Also Manuals for sale and hire. List 1 / -. S.A.E. with inquiries please. Mall orders only to S.P. DISTRIBUTORS, 44 Ir Old Bond Street, London, Wl. 

FAULTFINDER FILES, showing com- mon faults that each receiver is prone to and other useful servicing information, 2/- each. List 9d.. plus 
postage. Mail orders only. S.P. DISTRIBUTORS, 44 Old Bond Street, London, Wl. 

SERVICE SHEETS, Radio and TV, 4/- each. List 1 / -. All orders dis- patched on day received. Also manuals for sale and hire. List 1 / -. S.A.E. please: SULTAN RADIO, Pantiles Chambers, Tunbridge Wells, Kent. 

SERVICE SHEETS; also Current and Obsolete Valves for sale. JOHN GILBERT TELEVISION, lb ' Shep- herd's Bush Road, London, W12. Phone: SHE 8441. 

SERVICE SHEETS: Radio, TV, 5.000 models. List 1/ -, S.A.E. inquiries: TELRAY. 11 Maudland Bk., Preston. 

NEW VALVES ! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1R.5. 1S5 IT4, 354, 3V4, DAF91, DF91, DK91, DL92, Dí.94, SET of 4, 18 /- DAF96, DF96, DK96, DL96, SET of 4, 25/8 
1D5 7/- DL33 7/6 PCF80 7/6 155 5/6 DL35 9/6 PCF82 7/6 155 4/8 DL92 5/11 PCL82 8/3 IT4 3/3 DL94 6/9 PCL83 10 /- 3S4 5 /11 DL96 6/9 PCL84 9/9 
SUSG 

6/9 
EBC41 

36 PL36 
8/6 

5Z4GT 
5/9 

EBL2211 12/- PL83 6/8 6AM8 2/9 ECC40 13/- PL84 8/- 
6K7G 1/9 ECC81 

q4/6 
PY32 11 /- 

6Q7G 5/8 ECC83 6/3 PY81 6/6 6V6G 4/- ECC84 7/3 PY82 6/- 6V6GT 6/9 ECC85 7/6 PY83 7/3 8X5GT 
6/9 

ECF80 7/9 U25 11/- 12K7GT 4/3 ECF82 8/3 U26 8/9 12K8GT 9/- ECH42 7/9 UABC00 6/- 12Q7GT 4/6 ECL80 5/9 UAF42 N7GT 7/3 
EF41 

11/- 
IJBF8O 8/- 35Z4GT 5/- EF80 4/3 UCC85 7/- 

AZ31 8/9 EF85 5/9 UCH21 11 /8 
DAC32 8/9 EF89 6/9 UCH81 8/9 AF91 4/6 EF91 2/9 UCL82 9/3 DAF96 
DCC90 8/6 EL84 6/3 UF41 l6 /9 
DF33 8/9 EY51 7/3 ÚF89 6/9 3/3 EY86 6/9 UL41 8/- 
13F96 6/9 EZ40 6/- ÚL84 8/g 
D 6/- EZ80 5/9 ÚY21 10/8 D1C32 10 /8 EZ81 6/- UY41 5/6 DK91 5/6 MU14 5/6 UY85 6/3 
131C92 6/9 PCC84 8/9 VP4B 8/6 DK96 7/3 PCC89 9/- Z77 2/9 
Postage 6d. per valve extra. Any Parcel Insured Against Damage in Transit Bd. extra Any C.O.D. Parcel 3/- extra. 

Office address, no callers. 
GERALD BERNARD 

(Note new address -formerly of Leeds) 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, LONDON, N.I6 

NOW ANYONE 
CAN AFFORD TO 

TRAIN TO BE 
AN EXPERT IN 

RADIO and 
ELECTRONICS 

EVEN QUALIFY FOR A 
CERTIFICATE 

It's the most exciting news of the year! Just imagine. Yon can get 
35 large, fact -packed lessons for little more than D. per lesson! The lessons are crystal clear, practical easy to master and use. Early lessons make fundamentals clear even to the beginner, while other lessons will give you the practical "know-how" of an expert. 
Compares favourably'with some courses costing ten times ae much. You save because you 
receive all the lessons at one time and are not required to purchase equipment you do not need. 
This is a real home -study course that has been 
bound Into one giant 8 s 111n. 216 page manual. 
Each page is divided Into two columns. A 
wide column features the text, while a narrow column at the side has the instructor's com- 
mente, helpful suggestions and additional pictures to simplify the difficult parts 
Everyone can benefit from this practical course. 
No old ia.hioued (or psuedo modern) methods 
used here, just straight forward, easy to understand explanations to help you make 
more money in electronics. 
As an optional extra, you may pay a further fee 
if you wish to take the Sim -Tech radio and 
electronics examination. Students who attain 
a minimum of 80% correct answers can qualify fora certificate of proficiency in basic radio and 
electronics. Details sent with each course ordered. 

You must be convinced that this is the hest value 
you have ever seen in electronic training, 
otherwise you can return the manual (or have 
your money refunded it lent with order) after 
you have examined it in your own home for a 
period of seven days. 

The price? Only 86/ -, plus postage. 

FREE 
TRIAL 

OFFER! 
To SIM -TECH TECHNICAL BOOKS, Dept. 
WAG, (later', 5111, West End, Southampton, 

Hants. 
RUSH Radio and Electronics Course for 
seven days examination. If 1 keep the 
course I can either pay 97/nd. cash or 18 /lid. 
deposit offer seven days and two payments 
of 12/6d, monthly. Otherwfre 1 will return the course post-paid and owe nothing. D SAVE! Send only 36/. If paying cash with order. (We pay postage.) Same 7 -day- money- back guarantee. 

Address 

Qty County 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens 01 prao- tical and experimental uses. 
12 volt 36 watt AC /DC SEC 6/6. P. & P. 1 / -, 12 volt 60 watt AC /DC SEC 8/6, P. es P. 1/ -. Transformer to suit the above: Input 200- 240 A.C. Output 12 volt A.C. 36 watt, 16 /6, P. & P. 2/6. Input 200 -240 A.C. 12 volt A.C. 60 watt, 22/e.. P. & P. 3/6. Set of 4 colours FLUORESCENT Paint, Red, Yellow, Green and Blue in t oz. tins. Ideal for use with the above Ultra Violet 
BUILD9AF EFF 

P. 
STROBE UNIT 

The ideal instrument oar workshop, lab, or factory. This wonderful device enables you to "freeze" motion and examine moving 
circuit 

as it 
all 

We supply 
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 several seconds to several thousands per minute. New modified circuits bring price down to 37/6 plus 3/- P. at P. NSP2 CV2296 STILOBOTRON FLASH - TUBE made by Ferranti, brand new, LO, base. Price 15/ -. P. & P. 1/ -. 

MAGNETIC 
SEE 10PULS PER O ND Very latest High Speed type s ex P.O., guaranteed perfect. 

type No. 1006, coil 2,300 ohms, for 48 volt D.C. operation (will work on 36 volt), overall size 4 a 
1 x lin. Also available, type 
101A which can be used as an interesting accessory with our Strobe unit. Either type price 15 / -. P. & P.1/6. 

Variable 
Voltage Transformer 

Input 230 v. A.C. Output 0-260 v. at 2.5 amp. Fully, shrouded. New. 15.19.6. Inc. carriage. Also available 
from stock, 5, 8. 10 and 20 

1st _.. Ji amp. Write for details. 
ORP 00 MULLARD CADMIUM SULPHIDE PHOTOCELLS 

With mounting and leads including circuit for making light sensitive switches 7/6. Post paid. SIEMENS H.S. RELAY. Very latest type. sealed. 1196E. 1,700 ohms plus L700 ohms. single C/O contacts. Price 16/8 each, plus 1/- P. & P. 
Miniature LEDEX Switch. 24 volt D.C. operation. Two bank 11 position plus Homing Contact. A miniature and compact form of unlselector. Ex brand new equip- ment 32/6. P. & P. 2/ -. 
7 R.P.M. Geared Motor. 12 volt D.C. Double Gearbox. Consumption i amp, else 
3} x 21 x tin. Weight 15 oz. Small and extremely powerful, 32/6. P. & P. 2/6. 

NEW P.O. RELAYS TYPE. 300e 2.000 ohms coil, 4 make 4 break. 12/6 each. 500-500 
Price 2 /6. 6,5ÓÓ ohms, 

ohms 
changeover, 1 break Price 12/6. 10,000 ohms coil, 2 light a /o., 2 heavy duty a /o. Price g2/6. 16,000 ohms, 2 make 2 break. Price 15/-. P. & P. 1/- each Item. 

100 ORM COIL for 6 v, operation. 4 make. 
4 break, 9/6. 

CIROMPTON PARKINSON BRAND 
NEW f h.p. MOTORS. 230/250 VOLT 
SPINDLE. r1 e 83.15.0. Carriage 

¡in. 

AYO METER MODEL 7. Individually tested on all ranges and guaranteed. In- clusive of Test Leads. 811.5.0 each. P. & P, 5/ -. Case 20 / -. 

A beautifully m deA Speeaker and Control; Unit for the famous Collins TCS com- munication equipment. Can be used with any top -grade communication setup. Comprising a super 5in. 3 to 5 ohm speakerr. 
600 ohm matching transformer, constant Impedance type volume control. 3 control switches. Fitted in robust crackle finished case. 29/6. P. & P. 4/ , 
SERVICE TRADING CO. 

All Mail Orders also callers 
47-4e High Street, Kingston on Thames Tel.: KINgston 9450 

Personal callers only Little NewportoStreet, London W.C.2 
(oil Leicester Square) 

Tel.: GERrard 0676 
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CABINETS & 

III -FI EQUIPMENT 
We can supply any cabinet 
to your own specification 

The Lowboy 
Price 24 gns. 

1 
This is only one example of- 
THE LARGEST RANGE OF CABINETS 

IN THE COUNTRY 
Equipment is also our speciality. 
SEND TODAY FOR THE TWO 

NEW LEWIS CATALOGUES 
Designed to assist your choice of 
cabinet and equipment. 
THE New Lewis Radio Cabinet Cata- 
logue -the most comprehensive ever 
prepared. THE unique 64 page equip- 
ment catalogue. 
Please send your two new catalogues 

credited against 
for 
ny purchase Iwmake. 

1:;03:1 radio 
100 (PI12) Chase Side, Southgate, 

London, N.14. Pal 3733/9666 

/ el SHORT -WAVE H AC EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for .. . 
S.W. Receivers and Kits of Quality. 

H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS for 
the amateur constructor. Over 10,000 
satisfied customers -including Tech- 
nical Colleges, Hospitals. Public 
Sohools. Rams. etc. 

Improved designs with Denco coils: 
One -valve Kit, Model "C ", Price 25/ -. 
Two-valve Kit, Model "E ", Price 50/, 
New Addition: Model "K ". 
Super sensitive "All Dry" Receiver. 
Special Inc. price. Complete Kit, 771 -. 

All kits complete with all components, 
accessories and full instructions. 
Before ordering call and inspect a 
demonstration receiver, or send for 
descriptive catalogue and order form. 

POST THIS COUPON NOW! 
-H.A.C." SHORT -WAVE PRODUCTS 

(Dept, TU).o44 Old W and Street, 

Please send me FREE and without 
obligation your 1962 literature. 
NAME 

ADDRESS 

5---- -- v 

PRACTICAL WIRELESS 

The PONCl/ 
you 

HOLE PUNCHES 
Instant Type 

diameter ... 516 ea. 

Screw -up Typa 
}' diameter ... ... ... 618 ea. 

57G ... ... 7/2 o 
B8A, B9A . -. 718 i : ,. ... ... ... 816 , 

9. 
Postage and packing I1- 

k- diameter Int. Octal ... ... 101311 

/3 
ea. 

#' ,. 
... 

... ... 15/6 
B9G ... ... 17/11 , 

20/4 
211,' ,, Mater ... 2718 

Postage and packing 213 

Complete set including postage and packing, 
L7.10.0 

We regret all prices will be increased from 
Ist January 1963 

Oliver & Randall Ltd 
Dept. 7 

40 PERRY HILL, LONDON, S.E.6 
Tel.: Forest Hill 3415 

SOUTHERN RADIO 
SUPPLY LTD. 

I I LITTLE NEWPORT STREET 

LONDON W.C.2. GER 6653 

All goods still available 
as previously advertised 

coral 
?$f 

moo 
j ;° 

:![UJ 

nrr n 
...<o" ,, T 

s - 
One -valve receiver with electrical band - 
spread. Attractive blue hammer finish 
with gold lettering. Amazing performance. 
Covers 20-60 metres. All parts supplied, 
no drilling. ONLY 37/6. P. & P. 2/6. 
Other plug -in coils available 10 -2000 metres. 

THE CAROUSEL 
A 5 -stage transistor portable. Attractive 
two -tone cabinet 9 x 6 x lin. Covers Long 
and Med. wavebands. Car aerial socket. 
51n. loudspeaker. 500 Mw push -pull output. 
A luxury portable at low cost. £4.19.8. 
P. & P. 3/6. THE 208 
A pocket portable of contemporary design. 
printed circuit, push -pull output, high 
gain 
waveband-using 

- 
6 semiconductors. 44.10.0. 

P. & P. 2/6. 
All kits are fully guaranteed, using only 
brand new first grade components. 

FRADAN RADIO 
36 LEIGH ItD.. LEIGH, L.1NCS. 

December, 1962 

Portable Transistor Kit, 25.19.6, 
(post 3/6). Covers M. & L. Waves, no 
aerial required, no difficult aligning, 
simple to follow instructions. Pocket 
Kits from 5216 (post 2/ -). Pocket Super. 
het Kit, 26.19.6 (post 3/ -). 
Genuine Red Spot Transistors 213, White 
Spots 213, Yell /Green 3l -, Mullard 007 I, 
61 -; 0072, 716; 0C44, 9/6; 0C45, 716. 

Sets of 6 for Superhets, Mullard 401 -; our 
selection 301 -. Newmarket V15/10P, 
Silicon Rectifiers 70 piv. f amp., 313; 400 
piv. } amp., 419. Sub -min Electrolytics 
2, 4, 8, 10, 16, 32, 50µF, 119. 1000 219; 
250, 500, 1000µF, 313. Transistor Hold- 
ers I1 -; Super Coax. 74 ohms., 6d. yd. 
Tannoy Mike, 316 (post 2/ -). Crystal 
Inserts new 716. The amazing Gorier I 

watt amplifier (6 volt) ideal for Portable 
Record Player, 24.12.6. RIO9A set, brand 
new, L4 (carriage paid). Driver Trans- 
former P.P. and output P.P. Trans (LT44 
and LT700) 416 each. Headphones H /R., 
13/6 and 1716; L /R., 8/6; Hearing Aid 
Earphone L /R. 816; H/R (Crystal) 101 -. 
Twin Gang Var. Capac. 616. Battery 
Charger 6/12v, 3 to 4 amp. 69/11 (post 
3/6). Sin. Loudspeaker 18/6, Ardente 
Trans. D131, D132, 101- ea. D239, D240, 
816 ea. Solon Soldering Iron 241, Terns: 
C.W.O. Post extra, excess refunded. 
Send IOd. stamps for Transistor Notes. 

MOORES EXPERIMENTAL SUPPLIES 
(Dept. P) 8 & 10 Graville St., Sheffield 2 

RES /CAP. BRIDGE 439/62 6 

Checks all types of resistors, condensers 
6 RANGES 

Built in I hour. Direct reading 
READY CALIBRATED 

Stamp for details of this and other kits. 

RADIO MAIL (Dept. PF) 

Raleigh Mews, Raleigh Street, Nottingham 

THE AMATEUR RADIO 
HANDBOOK 1962 

by R.S.G.B., new edition. 34/ -, postage 2/6. 

Radio Servicing Pocket Book, new 
edition. by Hawker. 12/6, Postage 9d. 
Experimental Recording for Beginners, 
by Tuchings. 51 -, postage 6d. 
Handbook of Electronic Tables and 
Formulas, by Herrington. 15/ -. postage 1/- 
Beginners Guide to Radio, new impres- 
sion, 7/6. postage 9d. 
Magnetic Sound Recording, by Bnel, 
26/6, postage 1 / -. 
Records and Gramophone Equipment, 
by Bradley. 8/6. postage 9d. 
Servicing Transistor Receivers, new 
enlarged edition, by Pettit. 7/6, Postage 8d. 
Radio Amateurs Examination Manual, 
2nd edition. by R.S.G.B.. 5/ -, postage 6d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 
18,000 O.P.V. MULTIMETER KIT 

Ranges 0 -0.25 and 2.5V D.C.; 10. 25. 100, 2.50. 
500, 1000V A.C., D.C. and output volts; 
100 ohms to 10 Meg. (2 ranges); 0.25, 2.5, 25, 
250 mA D.C. (2.5A range 4/- extra). Kit 
comprises new 3 x 211n. Weston 0 -50µA m.c. 
meter and all parts except case and battery. 
Shunts ready adjusted to 8%. High 
stability 1% multipliers (I% stability 
as stocks permit). Price 69/ , post free. 
Circuit multimeter scale, instructions 9d. 
free with kit. 

NOUGHTS AND CROSSES MACHINE 
This is a fantastic device which will play 
a gaine against you, and NEVER LOSE. 
It is a thinking machine. with a brain, yet 
is simple. and costs less than 70/- to build. 
Full circuit. instructions. and details of 
£50 REWARD to first person to beat the 
machine, 3/6. 
High Stab. 1% Resistors. All Popular 
values 2/ -. 
1W 1% and 8% Wirewound Resistors, 
Your value wound to order. 

PLANET INSTRUMENT CO. 
25 DOMIWOM AYEMUE, LEEDS 7 
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THE 
COMPONENT 
SPECIALISTS 

18 TOTTENHAM COURT ROAD, W.I MUSeum 5929/0095 
162 HOLLOWAY ROAD, LONDON N.7 NORth 6295/6/7 

9 CAMBERWELL CHURCH STREET, S,E.5 RODney 2875 
IO WITHY GROVE, MANCHESTER, 4 Blackfriars 5379 All post orders, etc. to 162 HOLLOWAY ROAD, LONDON, N.7 

The "AIR KING" 
Our new highly successful Six tran- sistor luxury portable with the "SLIM LINE" look. To build your- self, with printed circuit chassis for reliability and simplicity in con- struction. May be used as Car Radio, with full MEDIUM wave and LONG wave coverage. 
Look at these features! 

500 milliwatt output to high flux 
7 x 311n. high fidelity loudspeaker. 
in latest Mallard 

sitive circuits plus germanium diode. * Compact size - only 91 x 31 x 81ín. (high). * Attrac- tive 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 components. * Push 
pull output. * Automatic volume control. * Long life battery. * Super sensitive internal ferrite rod aerial. * Nothing more to buy. Cabinet included. 
Special inclusive price for £7 19.6 all required components. 

Plus P. & P. 4/ -. Alignment service available. Full assembly details and individually 
priced parts list, all of which are available separately, price 1/6, post free. 

The "HIGHWAYMAN" 
At last a quality Car Radio to build yourself, at an economical price. 
Look at these features: 
* Attractive styling. * Push -pull output. * 3 latest Mullard transistors 
plus valves type EBF 83 and ECH 83. * No Buzz. High Output and sensi- tivity. * Printed circuit (newest 
type). 7' x 4' High flux p.m. speaker. * Medium and Long Waves. * Push Buttons for fingertip control. * Ex- tremely low Battery consumption 
(less than t amp). * Easy to fit any make car (Positive earth only). * 12 volt operation. * Compact size measures only 7' x 7' x 2- deep. * Easy assembly. Supplied with dial and drive already mounted. 

3 NEW BATTERY 
CHARGER KITS 

All complete with 
ammeter! For 6 and 12 volt operation. Lou- 
vred metal case, fuses, 
metal rectifier, trans- 
former. absolutely 
complete including 

heavy duty 
crocodlleclips. 
Full instruc- 
tlonsprovided. 
11 amp.. 35/ -, 

21 amp.. 42/6.4 amp.. 50/- each plus 2/6 P. & P. Also available 2 amp charger kit complete, no ammeter, fully shrouded mains trans- former. Full instructions 30/-, plus 2/- P. 8, P. 

NEW BRANCH now open in 
MANCHESTER 

at 10 WITHY GROVE 
OPEN ALL DAY SATURDAY 
MODEL S00 

30,000 ohms per volt Multimeter! 9 ranges 
D /C. voltage to 1 kV. 
7 ranges A /C. voltage 
to 1 kV. 5 ranges D /C. current to 12 amp. 
3 ranges resistance to 
60 meg. Incorporates 
internal buzzer for 
audible warning of direct shorts and 
blocking condenser for 
A.F. Output capacity -20 +56. Size 3.5/16 x 
6.5/18 x 211n. Outstand- 
tag Value at £8.19.6. H.P. available. 

THE NEW "CLYMAX "!! 

NOW ONLY 

our new 
6- transistor 
pocket size 
superhet for 
Medium and 
Long Wave at a price you can 
afford. All required 
componente. 

£5.1 9.6 
Nothing more to buy! Plus 3/8 P. & P. 

Completely self contained. No external aerial or earth required. * Full medium wave coverage, plus switched Light programme on Long Wave. * Push -pull output -250 m1111- watts. * Matched set of latest type Mullard transistors, * Genuine 21n. P.M. Speaker. * New high -Q Coils. * Ferrite rod aerial with high selectivity. * Size: 51 x 31 x ltin. Two-tone cabinet, * Precision etched printed circuit with components references clearly marked. Alignment service available. All parts available se rately. Full assembly instructions and individually priced parts list. 2/- post free. 

NEW IMPORT! Large quantity shipments enable us to offer keenest meter value yet! 
20,000 ohms per volt 

MODEL ITl -2 Volt -ohm- Mllllameter 
Ranges: A.C. Vol- 
tage: 10, 50. 100, 
500, and 1000 volts 
(100,000 ohms per volt), D.C. Vol- 
tage: 5 -25, 50, 250, 
500, and 2.5k, 
(20,000 ohms per volt). D.C. Cur- rent: 0-50 micro - 
amps. 0-2.5 mA. 
0-250 mA. Resis- 
tance: 0-6k. 0-6 
meg. (300 ohm and 
30k at centre 
scale). Capaci- 
tance: 10 pF to 
001 mid .001 mfd., 

to 1 mid, Deci- 
bels: -20 to +22 

A fully guaranteed pocket size meter (actual 
quality supplied complete with test prods and full oeratig 
instrructions. ONLY £5,5,0 FREE 
ALSO AVAILABLE! MODEL TE10. Identical In appearance and size with rotary type switch but 10,000 O /v. Ranges: D.C. Voltage: 0 -6-30- 120 -000 -1200 volts (10,000 ohms per volt). A.C. voltage: 0 -6-30- 120.600 -1200 volts 
(10,000 ohms per volt). D.C. Current: 0 -120 mlcroamp, 0 -3-300 mA, Resistance: 0-30k, 
0-3 Meg. (150 ohm and 16k at centre scale.) 
0.Capacitance: 5 mid. cibelsF 20 to +63 dB in 5 

mfd., 

ONLY 89/6 POST FREE 
Optional Extra, Attractive carrying case suitable for either meter, 18/6 only, (Bonafide trade enquiries Invited.) Leaflet available. 

All parts avail- 
able separately, 
but if purchased 
at one time, the 
whole will be supplied at a special Inclusive price of only 

£10.19.6 Plus 4/- P. & P. 
Parts list and comprehensive instruction booklet 2/6, post free. 

(Deduct from cost if complete 
parcel purchased later.) 

MODEL TK.20A 
Size 36' x 21' x 11'. Meter 
size 25' x 1'.'. Sensitivity 1000 
o.p.v. on both A/C. and D /C. 
volts. 0/15. 0/150, 0 /1000 volts. 
D /C. Current. 0/150 mA. 
Resistance. 0 /100 K. Complete 
with test prods, battery and 
full instructions. OUT- 
STANDING VALUE at - 

42 /- Plus 1/6 P,&P. 

The "COURTESAN" 
Our New 3 
transistor 
plus 2 
diode 
pocket 
receiver 
with full 
Medium 
and Long 
Wave 
Coverage. 

* No external aerial and earth required. * Latest 21' -75 ohm speaker. * First grade Mullard transistors. * Condenser tuning. * Volume control with on /off switch. * Easy assembly on pre- tagged circuit board. * Attractive red polystyrene cabinet meg -. sures 51 x 31 x ll-, chrome handle, attrac- tive gold and black dial. * Luxembourg. Hilversum, etc., guaranteed 
in reception areas. 
ONLY 63/. Plus 2/6 P. & P. 

All parts available separately, itemised parts list and full assembly Instructions 1/6, post tree. 

"FAMILY FOUR" 
Our supersensitive T.R.F. Receiver for home construction, Covers Long and Medium Wave- 
bands, is housed In - 

very smart plastic 
table cabinet in 
Brown or Black 
3 valvepl us contact 
cooled rectifier. 
For A.C. mains 
200/250 v. Compre- 
hensive assembly 
instructions provi- 
ded, including 
practical and theoretical diagrams, which are easy to follow and will enable you to complete this receiver which will be the envy of your friends. ALL NECESSARY COMPONENTS: 
ARE BEING OFFERED FOR LIMITED! PERIOD ONLY at the REMARKABLE PRICE. of ONLY 79/6, plus 2/6 P. & P. Instruction book - available separately if you wish to study, before purchase at 1/8 poet free. 
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LINEAR TREMOLO/PRE -AMP UNIT 
Type TPU /1, with 3 controls. volume, 
amplitude and frequency. Inputs for 
guitar and microphone. Requires power 
supply of 250 v. 10 mA and 6.3 v. 1 a.. 
available from any R.S.C. or LINEAR 
amplifier. The unit is merely connected 
to normal Input socket of hi -fi amplifier 
or Guitar amplifier. Only 5 gus. 

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 .. 
6/12 V. 2 a, .. 8/11 H.T. TYPES . 

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. .. 25/9 250 v. 80 mA .. 5/11 

CONTACT COOLED, 250 
250 mA 

mA. F W 
(Bridge). 

10/11. 
H 250 60 mA. 5/11 

B.S.R. MONARDECK TAI'EDECKS 
Speed 311.. per sec. With high quality 
recording 

Deck Cabinets, to take and amplifier 39/8. 

LINEAR TAPE PRE. AMPLIFIER 
Type I.P /1, Switched Negative feedback 
equalisation. Positions forRecord 11 In. 
Min., 7fin. and Playback. 121184 Record- 
ing Level Indicator. Designed primar- 
ily as the link between a Collard Tape 
Transcriptor and a high fidelity ampli- 
fier, but suitable for almost any 'lape 
Deck. Only 9 gns. S.A.E. for leaflet. 

EX. GOVT. SELENIUM 
RECTIFIERS 12v IS AMP 19/9 
(BRIDGE) F.W. ONLY 

HUGE PURCHASE OF 
BRAND 24 v Amp. 5" 
F.W. 

(B 
ridged ) SELE NIUM 

RECTIFIERS. 

R.S.C. GRAM. AMPLIFIER KIT. 
watts output. Negative feedback. Control 
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 10 WATT AMPLIFIERS 
Brand new. Manufacturer's discontinued 
line. Fitted latest Mullard valves. Dual 
inputs for "mike" and gram.. etc. Bass 
and Treble Controls. High sensitivity and 
quality. Output for 3 ohm r 15 o m speaker. For 230 -250 v. A.C. 
Carriage 4/6. Only. 00 

THE SKYFOUR T.R.F. RECEIVER 
A design of a 3 valve long and medium 
wave 200 -250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 

excellent. Simple to construct. Point-to- 
Point 

g 
wiring diagrams, instructions and 

parts list. 1/9, maximum building costs 
£4.19.6, Inc. attractive Walnut veneered 
wood cabinet 12 x 61 x 58in. 
MULTI .METERS. CAGY MI. Sensiti- 
vity 2000 ohms per volt. A.C. and D.C. 
54/ -. A.10. Basic Meter sensitivity 155 

B.20.o- Sensit vityaup to 10, 000 eohms per 
volt. A.C. and D.C. 26.10.0. 

No 
.chaster) MAIL to County Arcade, Leeds I. Terms: C.W.Od or C.O.D. 

E. with all enquiries please. 
Ltd. Postage 2 9 extra under E2, 3 9 extra under E5. Trade Supplied. R S C (Ma ORDERS s c 

Ex. GOVERNMENT ACCUMULA- 
TORS. Size 71 x 4 x 2in.. 2v. 16 A.H. brand 
new, 6/9 each, 3 for 15 /6. 
Ex. GOVT. SMOOTHING CHOKES. 
200 mA. 3 -5 H, 50 ohms. Parmeko 8/9: 
100 mA. 5 H, 100 ohms 3/11: 150 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. 

ohms 8/9; 60 Hom. 250 ohms 
100 

Ex. (GOVT. MAINS /TRANSFORMERS 
Primaries 200 -250 v. 50 c.p.s. A.C. 

250 v. 60mA 6.3v. 2a .. .. .. 11/9 
250- 0 -250v 60mA 6.3v. 2a .. .. 12/9 
300- 0 -300v. 60mA 6.3v. 2e 12/11 
3.500v., 5mA 2v. 2a . 

0- 35- 40- 45 -50v.. 300mA 6.3v. 3a .. .. 17/9 
12v. 20a (carr. 7/6) .. .. 

POWER PACK KIT, 19/11 
Consisting of Mains Trans., Metal Recti- 
fier. 
hass 

Double 
nd 

electrolytic, tiFo smoothing choke 

mains. Outputs 250v. 60mA, 6.3v. 2e 

R.S.C. POWER PACK. 39/9. Louvred 
metal case only 8 x 58 x MIns. Stove 
enamelled. For 200 -250v. A.C. mains 
Output at 4 pin plug and socket 250 v. 
60 mA, fully smoothed and 6.3v. 2a. Suit- 
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 

design. 
finished 

High sensitivity. For MO-250v. 
A.C. mains. Fully isolated. Controllable 
at both units. An Intercomm. of this class 
would normally cost £20 -£30. Only 79/6. 
Carr- 5/- or assembled ready for use 25.15.0. 

BIRMINGHAM: SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS: 

6 Gt. Western 13 Exchange St. SI Savile St. 73 Dale St. 56 Morley St. 8 -10 Brown St. 15-7 ou 
County 

Arcade Castle Market Hull (Half Liverpool 2 (above Alhambra lhambra 
(Market 

St.) 
2 (ec ate, Leeds 

Birmingham Bldgs. Sheffield day Thurs.) 

STOP! LOOK! 
TRANSISTORS FROM 116 EACH 

GREEN SPOT A.F. 3 volt 116 each. 
YELLOW SPOT A.F. 6 volt 21- each. 
RED SPOTS now only 216 each. 
WHITE SPOTS 2/6 each. 
RED /YELLOW R.F. type 4/6 each. 

MICRO -ALLOY TRANSISTORS 
MATIOO 719, MATIO1 816, MAT120 719, 

MAT121 8 /6. 
MULLARD TRANSISTORS 

0070 616, 0071 6/6, 0072 81 -. Matched 
pair 0072 or 0081 161- pair. 0081 81 -, 
0078 8f -, 0C44 9/3, 0C45 9 / -, OC7I0 916, 

O C 17 I 1016, AF I 14 111 -, A F I 15 1016, 

AFII6 101 -, AF117 9/6, AFI02 27/6. 
TRANSISTOR HOLDERS I1- each, 
Miniature Germanium Diodes 3 for 21 -. 
MULLARD DIODES 0A70, 0A79, 
0A81, 0A90 all 31- each. 
REPANCO TRANSISTOR TRANS- 
FORMERS, TT49 Interstage, TT45 Driver, 
TT46 Output, TT47 Driver all 5r- each. 
FR2 Ferrite Rod Aerial, 1216. 

J.B. Dilecon Condensers .0001, .0002 0003, 
or 0005 all 419 each. 
REACTION CONDENSERS, .0001, 3 / -, 
.0003, 319, .0005, 4/ -. 
Miniature .0003 or .0005, 41-. 
DIFFERENTIAL REACTION CON- 
DENSERS, .0001, 3/6, .0003, 41 -, .0005, 51 -. 
DRXI Crystal Set Coils with circuit 216. 

Repanco DRR2 Coils, 41- each. 

ALL SENT POST FREE IN U.K. by 

PETNERICH'S SUPPE ES 
22 High Street, Bideford, N. Devon 

Tel.: Bideford 1217 

RADIO HOOKS 
A BRILLIANT NEW 

Pictorial approach to understanding 
BASIC ELECTRICITY 
BASIC ELECTRONICS 

In Simple straight -forward words and 
Clear Explanatory Pictures. The Reader 
is taken Step by Step from Picture to 
Picture. 

LEARN WHILE YOU PAY 
FOR ONLY 2/6 PER WEEK 

Write for FREE Illustrated Prospectus 
giving details of instalment p /an. 

MODERN TRANSIS'TOR CIRCUITS 
FOR BEGINNERS, 8 / -. 

ELECTRONIC NOVELTIES. Bradley 5/6. 
ELECTRONIC GADGETS. Bradley 4 / -. 
SERVICING TRANSISTOR RECEIVERS 

New and enlarged edition. Pettit, 8 /-. 
All above 

SEND STAMP FOR LISTS 
SELRAY BOOK CO. 

60 RAPES iIILL, II:%YES, BROMLEY 
KENT. Tel. HUltstway 1818 

2 METRES! 
The thrills of 144 Mc /s can now be 
yours for only 39/6, complete kit! 
Tunable range 150 -100 Mc /s, simpli- 
fied construction. etc., write today 
for descriptive literature, also if a 
newcomer -beginner to Amateur 
Radio ask for free copy of the world - 
famous "Globe -King kits and re- 
ceivers -stamp to cover postage 
costs appreciated. Write now to 
makers: 

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 qualifica- 
tion or extend your knowledge of Radio 
and TV. Let us show you how. 

T_ -FREE GUIDE ' 
The New Free Guide contains 120 pages' 
of information of the greatest impor- 
tance to both the amateur and the man' 
employed in the Radio industry. N.I.E. 
provides first -rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & G. Telecoms., 
Grad. Brit. I.R.E. Guide also gives' 
details of range of diploma courses in 

on'cs and Radio /TV Servicing, 
other branches of engineering, together 
with particulars of our remarkable 

Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this invaluable' 
publication. It may well prove to be the 

turning point in your career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES we 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.I 

S. Africa: P.O. Box 8417, Jo'burg, 

Australia: P.O. Box 4570, Melbourne. 

ry 
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fr.sep ` 
5 
- . 

Or t 
&T. V. 

COMPONENTS 
[ACTON] 

LIMITED 

oe4BARGAINS 
1. SUPER 5 TRANSISTOR POCKET RADIO INCORPORATING PRINTED CIRCUIT & MINI- EARPIECE. No Aerial or Earth required 4t x SI x 1 fin. Output 200 M.W. 5 first quality transistors. High Cut moving coil speaker. M/L Internal high gain ferrox aerial 22.19.8. P. & P. 3/6. Circuit diagram 1/6, free with parte, AB parte available separately. 
2. TRANSISTORISED POCKET RADIO with printed circuit, mini - earpiece, high Fain ferrox Blab aerial. No aerial or earth required. To build yourself for completely personal listening. 41 x 31 x If in. Luxembourg In favourable areas. Only 21 /-. P. A P. 2/6. All parts available separately. 
3. A.C. /D.C. POW-ET MULTI -METER KIT. 2in. moving col/ meter, scale, calibrated in A.C. /D.C. volts, ohms and milliampe. Voltage range A.C./D.C. 0.50, 0 -100, 0 -250, 0.500. Mitllampe 0 -10, 0 -100. Ohms ranges 0. 10,000, 0-100,000, 24/6. P. & P. 2/ -. Wiring diagrams 

1 / -, fm with part, 
4. SIGNAL GENERATORS. Cash 27.5.0, or 80/- deposit and e monthly payment, of 21/6. P. & P. 5/6. l'overnge 100 ke /s to 100 Mc /. on fundamentals and 100 Mc /s to 200 Mc /ti on harmonica Caro 10 x 6{ x 5/in. Three miniature valves and Metal Rectifier. A.C. mains 200/250 v. Interval modulation of 400 c.p.s. to a depth of 90 per cent. Modulated or unmodulated R.F. output continuously variable 100 millivolts. C.W. and mod. switch, variable A.F. output. Magic eye as output Indicator. Accuracy ± 2 per cent. 
5. SIGNAL GENERATORS. Cash 26.6.0. P. & P. 5/6. Coverage 120 ke/e to 84 111c /s. Case 10 x 61 x 4 {In. Bise of scale 61 x 8f in. 2 valve, and rectifier. A.C. mains 230ß50 v. Internal modulation of 400 c.o.s. to a depth of 30 per cent, modulated or nnmodulated 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 45. 9 v. BATTERY RECORD PLAYER complete with piek -pp and deck. A completely portable player. Head protected by plastic dome with a brush which cleans the stylus as It rises Into playing position. 46 r.p.m. Auto on/off switch governed motor, attractive two tone grey finish, 22.14.6. P. & l'. 2/-, 
7. CARRYING CASE for STAAR 45 or COMPL ^TE KIT beautifully styled In two tone with record compartment. Specially designed to take player and amplifier. Just screw In and connect up. All parta available separately. Case only 22/6. P. & l'. 4/ Complete kit 25.10.0. 1'. A P. Sf -. 
8. TRANSISTORISED AMPLIFIER, suitable STAAR 46. Output 1 watt. Size 44 x 211e. Printed circuit, tone /volume controls plue 4 translators. Push -pull output complete with Sin. moving coO speaker. Built and tested, 49/6. P. A P. 2/, 
9. CHANNEL TUNER IS. 16.19 Mc/s. Continuously tunable from 174 -216 Mc /a. Valves required -PCF80 and PCC84 tin aeries). Cover BBC and ITA rangea Also l'olive, Fire and Taxis, etc. Brand new by famous maker, 10 / -. l'. a P. 3 / , 

10. B.B.R. MONARCH CAS WITH FUL-FI HEAD. 4.speed, plays 10 records, 12in., IOin. or 71e. at l6, 93, 45 or 78 r.p.m. Intermixes 71n., 101n. and Olio. records of the same aimed. Las manual play position: colour brown. Dimensions: ill x 101 in. Space required above baseboard 41 in. below baseboard 21 in. Fitted with Fbl -1'1 turnover crystal head, 28.19.6. P. & P. 5/6, 
11. PUSH -PULL OUTPUT STAGE Inclusive of translators with input and output transformera to match 3 ohms speech coil, suitable for tue with the POCKET RADIO. hit of parts, including translators, 19/6. P. a P. 2/-. Wiring diagram 1/6, free with part,. 
12. 8 -watt PUSH -PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER. A.C. mains 200 -250 v. Size lof x 01 x 2l in. , valve& For use with all snakes and type, of pick -up and mike. Negative teed back. Two Input, mike and gram, and controls for mime. Separate control. for Basa and Treble lift. Response flat from 40 cycle. to 15 kc /a 2 db down to 20 ko/s. Output 8 watts at 5 per cent total distortion. Noise level 90 db down all hum. Output transformer tapped for 3 and 15 ohms speech colle. For use with Std. or L.P, recorda, musical instrumenta such na guitare, etc. Suitable for small halls, 63.19.6. P. & P. 8/.. Crystal mike In suit, 15/, P. R P. 2/, Sin, P.M. Speaker to suit, 12/6. P. A P.2/., 
13. INDOOR AERIAL for ITV /BBC /FM, Complete with standard co -axial plug. IIeavy chrome extending dipoles -7ft. fully extended. Pings straight Into T.V. or VHF Tuner. Fully directional, 10/8. P. A P, 1/6. 
14 LINE E.H.T. TRANSFORMERS, Built-in line width control 14 kv. Scan coil 901e. deflection on ferrite yokes. Prame O.P. transformer pl. 18 kv smoothing condenser, suitable for 14in., 171n. or S11n. tube& With circuit diagram, 29/6. P. & P. 4/6. Suitable Foes Magnet (state tube). 10/ -. P. A P. 3/ -. 

21b HIGH STREET 
ACTON, LONDON, W.3. 

ALL ENQUIRIES S.A.E. 
GOODS NOT DESPATCHED OUTSIDE U.K. 
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CABINET 

HANDBOOK 

By 61. Brigs 

Price only 7/6 (8/6 Post free) 

112 pages 
90 illus- 
trations 
Fine art 
paper 
Stiff back 

In addition to practical advice 
on woodworking, veneering, 
polishing, mesh fittings, etc., 

t this book contains designs for 
16 cabinets and baffles, with 
special attention to compact 
enclosures, polystyrene dia- 
phragms and also acoustic 
principles in general. 

¡Other beaks by 
G. A. Briggs 

'AUDIO BIOGRAPHIES 
With contributions by 64 collabora- 
tors. 
344 pages, 112 illustrations, 19/6 
(20/9 post free). 
A to Z in AUDIO 
224 pages, 160 illustrations, 15/6 
(16/6 post free). 
STEREO HANDBOOK 
146 pages, 88 illustrations, 10 /8 
(11/6 post free). 
LOUDSPEAKERS 5th Ed. 
336 pages, 230 illustrations, 19/6 
(20/9 post free). 
SOUND PRODUCTION 3rd Ed. 
368 pages, 315 illustrations, 17/6 
(18/9 post free). 
PIANOS, PIANISTS & SONICS 
190 pages, 102 illustrations, 10/6 
(11/6 post free). 

The above books are sold by many 
.radio dealers and bookshops. In case of 

difficulty direct from 

Wharfed ale 
WIRELESS WORKS LTD 

IDLE, BRAD FORD, YORKSHIRE 
TeL 5 

Grams 'Wharfdel' Idle, Bradford 

PRACTICAL WIRELESS December, 1962 

MODEL 7 £11.0.0. A V O METERS MODEL 7 Mark II. 
£12.0.0 

Guaranteed perfect. With leads and batteries. Registered P. & P. 5/- extra. 
Solid leather carrying ease £1 extra. 

AVO WIDE RANGE SIGNAL GENERATORS. Six turret operated ranges covering 50 

Kc /s to 80 Mc /s. For use on standard A.C. mains. In original transit cases with accessories. 
Post -war type In new condition. £15. Carriage 10 / -. 
SILICON 

any 
RECTIFIERS. 

TIFIIERS. 
Type 

lEA2 (6 
x tin.) will handle 250 volts at up to 500 mA. Re- 

laces 
H.R.O. RECEIVERS -SENIOR MODEL M.X. Complete with 9 coils from 50 Kc /s- 
30 Mc /s. A superb communications receiver. Guaranteed in brand new condition, £25, 

carr. 30/ -. POWER UNIT 59/6, extra carp, 5/6. 

AVO L, C & R BRIDGE. Capacity 5 pfd. to 50 mid. Resistance 5 a to 50 M 0. Inductance 
can be measured against external standard. Balance is indicated on a meter which can be 

used as a valve voltmeter from 0.1 to 15 v. Leakage test and Power Factor scale. A.C. 

mains operation. Tested and guaranteed and in superlative condition. £9.10.0, plus 5/- 

P. R. P. 
PCR COMMUNICATIONS RECEIVER 

Type PCR. Has self -contained speaker. Covers 850-2000. 200 -550 and 16 -50 metres. 
5.1A5 

20 NEW CONDITION 
Type PCR -2. Requires external speaker. Covers 650- 2000. 200-500 and 13 -50 

etre . 

USED (Good condition) Any BRAND 

INTERNAL POWER SUPPLY, guaranteed ready for use on A.C. A Cmains,2 extra. 

Moving Coil Phones. Finest quality Canadian, with Chamois ear muffs and leather - 

covered headband. With lead and jack plug. Noise excluding, supremely comfortable. 

19/6, post 1/6. 

FERRANTI TESTMETER TYPE Q. An extremely compact self -contained multi - 

meter. Volts 0 to 15. 30. 150. 600 AC/DC. with additional 3 v. DC and 15 v. AC. ranges: 
milliamps 0 to 7.5. 30, 150 and 750 DC; ohms 0 -25 K O. Accuracy BSS first grade. Knife - 

and inst uctions.cIn fitted velvet-lined ned 4 
scale. 

x in. case. Brand new condition 
battery esd 

39/6, P.P. 2/6. 

CHARLES BRITAIN (RADIO) LTD. Loná w 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 RILL. 

LIVERSEDGE, YORKS. 
Phone: Cleckheaton 2866. 

. t X12one AR8 one ARTP2. one APT4. 
one APP37, less crystals, coils and send- 
receive switch, but otherwise complete. 

3/9. Grade two store oiled, 4/68 Post 3/9. 

Bomb Computors in new condition. Full 
of gears, motors etc. 30/ -. Carr. B.R.S. 10 / , 
P.M. Speakers, all 3 ohms. Removed 
from TV sets. perfect condition. Rola 

5in.Oround, 5C/-ß Rola R and A 8round. 3 8 
on anys speaker 2/-.r Up to six 

Post be sent 
for 3 /6. 
Germanium Diodes. 4/6 per doz. Post 
free. 
New Boxed Valves. Post free. ARP12, 
1/6.6 for 5/8. Box of 50.20/ - X41, 4/ -, 610. 2 / -. 
6L6 Metal 7/ -, 6V6GT 5/ -, VR150/30 3/6, 6C4 

new valves 
5/- 

-units, 
6V5 

1/9. 1 

1/9. 
91 1/9. 

5Z4 5/8. 6X5 4/6, 12A6 Metal 2/8. 5U4 4/6. 6J6 
2/6, 807USA 5/ -, 6V6 3/ -, 6V6GT 4/ -, AC /2 pen 

6F6 12ÁT7 
2/6, EF50 6/- per doz., 1/9 each. 

Valves removed from TV sets. all post free. 
all tested on a Mullard valve tester and are 
100% as new. They carry a three months 
Guarantee. We also have a large stock of 
old type radio valves and other TV valves 
not listed. 
ECL80 4/ -, ECC82 5/, EL38 4/ -, EY51 2/6, 
EBF80 4/6, EB91 9d., EF91 9d., 6F1 1 / -. 6F13 
2/ -, 6E14 5/-. 7LD20 5/ -, 6SN7 2/9, 6Y6 2/6, 
6G6 2/6. 6SS7 2/ -, 10C2 5 / -, 10F1 11 / -, 10P13 
5/ -, 10P14 5/-, 20D1 3/ -, 20P1 5 / -. 20L1 5/ -, 
185BT 8/6, U281 5 / -, U2í2 5/ -, U801 8/8. 13329 
5 /-, KT36 5/-, PL81 5 / -. PL82 5/ -, PY81 4/ -. 
PY82 5 /-,PYII 5/ -, PZ304/-, PCF80416. PCC84 
4/6, PL83 5/ -, PL33 4/ -1712 B36 4/ -, N37 5 / -, L63 

per doz. Grad 2 8d., 4/- pe doz. 
1/6, 10 / 

Perfect Reclaimed Tubes. 6 months 
guarantee. 12ín.. 17/-, 14111.. 30 /. Carr. 
and Ins., 7/6. 

TV Tubes Completely Rebuilt and refaced. 
12 months guarantee. Old glass not re- 
quired, 12, 14, 15, 16, 17ín., any make. All 
the special trade price of £3.15.0. Carr. 
and Ins., 7/6. 

Complete TV Chassas for Spares. Less 
valves. 121n. four for 10 / -. Carr. B.R.S. 7/6. 
14in. chassis, four for 15/ -. Carr. 8/6. 12in. 
and 14ín. chassis, your choice with scan 
coils. Less valves. Untested, 10 /- each. 
Carr. 7/ , 

SAVOY RADIOS 
TRANSISTOR 

with Miniature Loudspeaker 
No drilling. No soldering. Simple to 
construct. Can be done by anyone. Full 

medium wave band coverage. 

SAVOY MINI -5 
5 transistors. Size: 
4 x 21, x I }ins. 
Battery I / -. 5 

P. & P. 2/- extra. 

SAVOY 3 with 3 transistors 
and 2 diodes. Size: 41 x 
2} x I }ins. Battery 1 / -. 47e' 

P. & P. 2/- extra. 

SAVOY SUPER 4 
Moving coil loud- 
speaker with 4 transis- 
tors and 
2 diodes. 75f- 
Size: 51 x 3 x Ilis 

Battery 2/3. P. & P. 2/9 extra. 

SAVOY ELECTRONICS LTD. 
IS Maiden Lane, Strand, London, WC2 

(TEM 5484) 
CALLERS WELCOME 

BBC - ITV - F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft, 19/6. External. 
S /D. 26/3. 
I.T.V. (BAND 3). 9 Ele- 
ment loft array. 24/ -. 5 

Element. 32/6. Wall 
mounting. 3 Element, 33/9. 
6 Element, 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element. 
41/3. 1 +5 Element. 48/9. 
Wail mounting, 1 +3 Ele- 
ment, 56/3. 1 +5 Element. 
63/9. Chimney and mast 

mounting units also available. 
F.M. (BAND 2). Loft "H ". 28/-. 3 Ele- 
ment loft, 52/6. S/D loft. 12/6. External 
S /D. 26/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable. 
8d. yd. Coaxial plugs, 1/3. Bend 6d. 
stamps for illustrated liste. 

K.V.A. ELECTRONICS (Dept.P.W.) 
3B, Godstone Road, Kenley, Surrey. 
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TRANSISTOR SET CASE. Ilk x 8x Sin. with 
carrying handle finished in two -tone grey with gold 
trim, price 2216. Set of suitable knobs, 51- extra. 
LEATHERCLOTH COVERED RECORD 
PLAYER CASE, suitable for single player unit, etc. 
Size 14k x 13 x gin., supplied with uncut motor- 
board, carrying handle, gold trim, available in red/ 
grey and two -tone grey. Price 441 -, 

LEATHER CLOTH CASE, as above but suitable for automatic record 
player, size Ill x 141- x 8 }in., available in blue /grey, red /grey, price 561 -. 
Uncut motorboard. 
Case as above, base size 151 x 15 x Skin., tapered front motorboard cut out 
for UAI4, available lemon /black, price 631 -. 

Miniature lack plug and socket 216 sec. 
Miniature Slide Switch 2 pole change over 216. 

Transformers LT.44/700 Driver and Output 81- pair. 
Top Quality co -axial Cable semi airspaced 6d. yard. 

All Co-Axial Accessories available from stock. 

PERSONAL EARPHONE 
A really sensitive dynamic earphone of exceptionally 
fine quality. Provides clear reproduction of music as 
well as speech. Fully guaranteed and complete with 
ear insert, 3 feet cord, sub miniature plug and socket. 
Model CR5 Crystal Earpiece high amp. Model MR-4. 
Magnetic earpiece low amp., 6/- each. 

"PRACTICAL WIRELESS" 
POCKET TRANSISTOR 

SUPERHET 

The new version in a redesigned cabinet 
with carrying strap. 

COMPONENTS PRICE LIST 
Coil Set, (Osc. and 3 I.F.$) _ 221- 
Driver Transformer, Type 

PW /DT _ 813 

Output Transformer, Type 
PW /OT 

Ferrite Rod Aerial, Type 

Printed Circuit Board _... -- 
2 Gang Capacitor, Type "OO "__ 
Volume Control, Type V.C.I545 
Switch_ ...._._......._.._...._..__.-- 
Hardware (Screws, nuts, washers, 

spacers, battery clips, cable 
cradles, cable studs, cable 
scrapping) 41_ 

Transistors, Type YC (Set of 6) 
Xtal Diode, Type GD9 43/- 
Speaker -._- 17/10 
Case 1216 

Capacitors - ._..__ 151 - 

Resistors _.._____ 51- 

Trimmers, Type MT3I /4A (3 
required) .. ._..._._......._..._.._...._._ 319 

CONSTRUCTION LEAFLET AND 
"BLOW -UP" CIRCUIT DIAGRAM. 
PRICE FOR THE COMPLETE KIT 47.19.6. 

816 

716 

1216 

81- 

316 

LOUDSPEAKER CABINETS 

Baffle type, walnut finish: - 
Type suitable for an 8" unit Price 211- 
Type suitable for a 10' unit..._ Price 2516 
Type suitable for a 7" x 4" unit Price 1716 

AUTOMATIC RECORD 
CHANGERS 

BSR UAI4 ________ 46.19.6 
COLLARO C60 _...._......._._ 47.19.6 
GARRARD AUTOSLIM - -_ 0.19.6 

SINGLE PLAYERS 
EMT. 4 Speed with pick -up __ 
BSR EU6 
GARRARD TA MK II __ _ 
EMI BATTERY VERSION-- 

43,15.0 
44.19.6 
48.10.0 
45.9.6 

J.B. SD /2 GANG CONDENSER 
Sub Min. Solid Dilectric Size ä square x 
7/16" deep. Cap 192pF Aerial 78pF ose. 
TRIMMERS FITTED 17/6 each. 

1.6. DILEMIN CONDENSER 
Solid Dilectric available in 300pF or 500pF, 
716 each. 
Send for our Price Lists on Mini Amp 
Tutor, etc. etc. 

Our new 1962/63 48 -page cata- 
logue, profusely illustrated, is now 
available, Please send 11- in 
stamps for your copy. Trade 
Catalogue also available for which 
please attach your Business 
Letter Heading. 

"MERCURY SIX" 
Components Price List for the 

Printed Circuit Version 

COIL SET (OSC. and 3 I.F.$) _ 
DRIVER TRANSFORMER 

Type PW /DT 
OUTPUT TRANSFORMER. 

Type PW /OT 
FERRITE ROD AERIAL. 

Type PVV FR 
2 -GANG CAPACITOR. Type "00" 12/6 
VOLUME CONTROL, EGEN IOK. 

S /P/ SWITCH_. 6/6 
SWITCH _ _ 316 
TRANSISTOR Type Y.C. (set oft 

six) j 
XTAL DIODE Type GD9_ - -_ 
SPEAKER 2215 
CASE complete with handle, front 

grille, studs 

221- 

8/3 

8/- 

8/6 

431- 

RESISTORS ...._.__._....._ ............._......_- 
TRIMMERS, Type MT.3 I/4A, 113 ea. 
PRINTED CIRCUIT BOARD _- 
COMPLETE DIAL ASSEMBLY 

(BOXED) 1416 
HARDWARE (Screws, Nuts, 

Washers, Spacers, Battery Clips, 
Aerial Cradle) ... .......... 519 

Postage and Packing 216 
INSTRUCTION HANDBOOK 216 

251- 
17/6 

S/- 
3/g 

1416 

Transistors 
181_ 

21/6 

61- 61_ 

6/6 
51. 

81- 
161- 

OC36 
OC44 
0C45 
OC70 
OC7I 
OC72 
0073 

TRANSISTORS AND DIODES 
OC75 
OC77 
OC78 
OCBI 
OC84 
OC 170 
OC171 
OC201 
OC202 

81- 
121- 

81- 
$1- 

816 
916 

10/6 
311- 
26f- 

OCP7I 25/- 

Matched Prs. 
2xOC72 16f- 
2xOC78 16/- 

Diodes 
OAS 
0A10 
OA70 

61_ 
81- 

j1- 

OA73 
0A79 
OA81 
OAKS 
OA91 
OA95 

31- 
3/9 
2/6 
j1- 
31_ 

3/6 

Sundry Types 
PXA 102 41- 

GECSI 
Audio 316 
Red 

Spot 3/6 
White 

Spot 
GEX34 
GEX35 
XD201 

A set of Transistors comprising I OC44, 2 0C45, 1 0081 D, 2 OC81, 32/6 set. 
Set of Audio Transistors, I x 0081, 2 x 0081, Driver Matched Pair, 15/6 set. 

i 103 LEEDS TERRACE - WINTOUN STREET 

LEEDS 7 

51- 3/. 
3f- 

/_ 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9d., Minimum Parcel 
Post charges 21 -. Please include 
sufficient postage with your order. 
Minimum C.O.D. fees and postage 
316. These Postal Rates apply to 
U.K. only. For full terms of business 
see inside cover of catalogue. 
Personal shoppers 9 a.m. to S p.m. 
Mon. to Friday, Saturday IO a-m. 
to I p.m. 

www.americanradiohistory.com

www.americanradiohistory.com


r 

766 PRACTICAL WIRELESS December, 1962 

TRANSISTOR PORTABLE 
SIGNAL GENERATOR 

PRICE 

E7.10.0 
P.P. 2/6 

A 1st class Signal Generator covering 
200 Kc /s to 200 Mc /s in B ranges. Radio 
broadcasts and I.F., Amateur, VHF, 
Shipping, TV, etc. R.F., I.F., A.F., modu- 
lated R.F. outputs. Easy to read and use 

with full details. Within 2% accuracy. 
Size 6; x 4; x tin. 

12 MONTHS' GUARANTEE 
Leaflet on request 

TAPE HEAD 
Miniature f Track 
Record /Playback 
Head with 
Mounting Block. 
850 ohm. 

1216, P.P. 9d. 

TAPE 
RECORDER 

MOTOR 
Miniature Motor 
designed for Bat- 
tery Recorders, 44 
to 9 volts. Built in 
governor, 1216. 
P.P. 11 -. 

"TRANSFIVE" 
PORTABLE RADIO 

Medium 
and 

Long Wave 
Portable 

85 x 65 x 34in. 

£5.19.6 
P.P. 216 

A simple to build 5- Transistor and Diode. 
Printed Circuit, Medium and Long Wave 
Portable. Features Sin. speaker, Car 
aerial socket. 1st grade transistors and 

carded components. Building plans free 
on request. THE IDEAL PORTABLE. 
Full after sales serVIce and guarantee. 

(See Back Cover for other types.) 

VERNIER DIAL 
New Miniature Slow Motion Vernier 
Dial, 8 to I reduction. Marked 0 /100 
Ideal for all test equipment, 141.. 

3/4 WATT 4 TRANSISTOR 
AMPLIFIER 

Built and Kit of 
Tested Parts 

5916 OR 5216 
P.P. 116 P.P. 116 

I watt peak 
output. 
± 3db 70c /s 
to 12 kc /s. 

Output to 3 
ohm speaker 

9 volt oper- 
ated. 

Details on 
request. 

CATALOGUE 
New Edition Now Ready. Three 
times the size, full of compo- 
nents and items. 
Send I1- stamp for your copy. 

GUITAR CONTACT MICRO 
PHONE. High Impedance Guitar 
Contact Microphone with screened lead 
Plugs into any valve amplifier. Very 
sensitive. 1216. P.P. 9d. 

TEST LEAD KIT 
Complete set of test leads. Suitable for 
most instruments. Complete with pouch, 
816. P.P. 11 -. 

A printed circuit high gain amplifier size 
4 x 2f x fin. using Mullard OC71 /OC8ID 
and 2 -0C8I Transistors. Ideal for Inter - 
comm., Record Player, Tuner Amplifier 
or any application requiring a quality and 
reliable amplifier. Suitable large magnet 
5 -inch speaker, I51 -. 

POCKET RADIO BOOSTER 
Tubular unit, size 9+ x 3 }in. dia., which 
plugs into earphone socket of any 
transistor radio. Performance increase 
is fantastic. Ideal for home or car. 
5216. P.P. 116. 

PERSONAL EARPHONES * 600 ohm. 1016 * Crystal 916 * 1,000 ohm. 1216 * 8 /10 ohm. 916 

Fitted leads, Jack Plug and Socket. 

SOLDERING IRON 
Antex miniature 15 watt 220 /250 volt 
Iron. Easily removed hin. bit. Ideal 
for all miniature work, 2916. Spare 
bits, five sizes to fin., 31- each. 

CRYSTAL 
MIC. 
INSERTS 

ACOS 2in. ... ... 1016 

ACOS I}in.... ... 716 
fin. sq. ... ... ... 316 

TYPE 38, TRANSMITTER RECEIVER 
Complete with 5 valves. In new condi- 
tion. These sets are sold without 
guarantee but are service- 2216 P.P. 

1 able. 7.4 to 9 Mc /s. 
Headphones 716 pair. Junction Box 216. 

Throat Mike 416. Aerial Rod 216. 

TELEPHONE ADAPTOR * Ideal for recording or amplifying 
telephone conversations. Supplied with 
screened cable. Fitted rubber sucker, 
141 -. 

MARCONI 19 SET 
CRYSTAL CONTROLLED 

CALIBRATOR 
Crystal controlled oscillators giving either 
10 kc /s, 100 kc /s or I Mc /s pips. Features 
neon modulator, supplied with spare 
valves and full handbook. 7916 P.P. 

21- 

Ideal standard frequency check. 

TRANSISTOR PORTABLE TAPE 
RECORDER * New 4- Transistor Version 

Play /record 
up to 30 min. Built -in 
speaker, vol- 
ume control, 
batteries and 
play /record/ 
rewind. 

Quality 
reproduc- 
tion. 
Sturdy 
case 6xElf 
x 2 }in. 
0.19.6 
P.P. 316 

* 

4 TRANSISTOR PUSH -PULL AUDIO 
MODEL AMPLIFIER 
PK -S 3 

Fully Guaranteed 
Supplied complete with microphone, tape, 
batteries and personal phone (for moni- 
toring), and full instructions. New 4- 

transistor version with push -pull output, 
better quality, more attractive case, etc. 

Size 
3 x 14 x {in. 
A ready built miniature 250mW push -pull 
amplifier incorporating input and output 
transformers, 4 transistors, 9 volt battery 
snap cord, speaker and column connec- 
tion leads. Ideal for use with record 
players, intercoms, hearing aids, cape 
recorders, etc. Complete with full 
instructions and circuit diagram. 

PRICE 5216 P.P. 116 

SUITABLE 24-in. SPEAKER 1616. 

I The Above are FULLY ASSEMBLED 

I TESTED and GUARANTEED. 

BATTERY RECORD 
PLAYER 

6 -74 volt Garrard 
turntable with crystal 
pick -up. Plays 45 r.p.m. 
Ideal for above amplifier. 

551. P.P. 116. 

Suitable cabinet for 
amplifier and player, 
1716. P.P. 21 -. 

LIGHTWEIGHT HEADPHONES 

* 2000 OHMS 
1216 

* 4000 OHMS 

1416 

HIGH EFFICIENCY. 

MINIATURE CLEAR FACED 
Brand New PANEL METERS 
0-50 microamp DC ... ... ... 3916 

0-500 DC ... ... ... 3216 

0-I milliamp DC ... ... ... 2716 

0-5 DC ... ... ... 2716 

0-300 volts DC ... ... ... 2716 

"S" mecer ImA ... ... ... 351 - 
"VU" meter ... ... ... ... 4216 

CRYSTAL MICROPHONES 
ACOS 39 -I. Stick Microphone with 
screened cable and stand (list 5 gns.), 
3216. P.P. 116. 
ACOS 40. Desk Microphone with 
screened cable and built -in stand (list 
501 -), 151 -. P.P. 116. 

ACOS 45. Hand Microphone with 
screened lead, very sensitive, 251-. P.P. 116. 

100 C. Stick Microphone with muting 
switch and screened cable, detachable 
desk stand, cord and neck, 3916. P.P. 116. 

MC 24. Stick Microphone with muting 
switch and cable, 251 -. P.P. 116. 

LAPEL. Miniature Mic. With clip. Ideal 
for recording, 151 -. P.P. 11 -. 
BM 3. De Luxe Stick Mic., with muting 
switch cable, neckcord and detachable 
stand. Complete 5216. P.P. 21 -. 
(Illustrations of all types in our New Cata- 
logue. II- post free). 

Henry's Radio Ltd 
PADdington 1008/9 

5 HARROW ROAD, LONDON W2 
Open Monday to Sat. 9 -6, Thurs. I o'clock 

PLEASE TURN TO BACK PAGE 
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December, 1962 PRACTICAL WIRELESS * VALVES * by return of post 
THE MOST COMPREHENSIVE COMPETITIVE 

VALVE LIST IN THE COUNTRY 
10% DISCOUNT 
SPECIAL OFFER TO 
PURCHASERS of any 
SIX VALVES marked to 
black type (16 % to 
down). Poet; 1 valve, 
se*., n). 1 /-, 

074 61 ßJ6 T 

NEW LOW 
PRICES 

GUARAN- 
TEED 3 
MONTHS 

SURANCERA 
AJTvalve. 

are new or of fully 
guaranteed ez- Ooveru. 
meut or ex-equipment 
origin. Satisfaction or 
Money back Guarantee 
op Goode if returned un- 
used within 14 days. 

EL91 4/- R19 11/ 
lAiGT 11/. 6J7 8/6 120A7 

I 
7/- DP91 8/ @M81 

7/9 
8 SP81 II/ 1060T 9/- 8J76 1/8 12807 6/- DF98 7/ EM84 9/- BU26 16/ 1D6 $/.0J7ßT 7/6 126117 3/8 DF97 8/ EM86 10/- BU2150 4/8 D8 9/9 838 8/e 128J7 6/6 llH83 8/ EN31 18/- T41 7/ H6OT 9/9 eK80T 8/8 12SK7 4/9 DH70 5/ EY51 7/9 TDD4 7/ L4 8/3 6K7 6/9 128147G27/9 DK32 11/ EY86 7/8 U14 8/ 1LD6 5/6 9Y7ß 2/8 13D9 9/- DK91 5/ EZ36 6/8 U19 8/ 

MGT 9/9 8K96T 8/9 19AQ6 
14/9 

7//6 DK98 7/ EZ40 8/8 
USE 

16% 1R6 5/8 eKl5 7/6 19B08 19/- DL33 8/ @Z41 7/- U26 11/ 84 6- öLI 18/6 2001 9/6 DL35 9/ Ebb 8/- U'26 9/9 
1T4 88 tlL18 9%8 2OL3 18/- UL75 8/ FW4/600gj8 U33 14/- 
2A7 

6/8 
6 BLD9 $% SOPS 12/5 DL91 8/ GT1Ö 

PW4/800 8/- 
- Ú37 QBj. 8A4 9/9 5L012 6/9 20P4 1$/- DIM 6/ OZ32 8/5 U50 5/9 AS 9/- 8LD20 /9 20P6 16/ DL94 8/ Gy.34 12/8 U12 4/ 

Q4 7/. BPl 7/8 26L8(1 8/5 EABCBO 8/ 
Hü1DD8/$ 

1.178 6%- QSOT 9!- BPPb 8/8 25L6GT 7/9 EAC91 8/ HN309 19/- U191 12/ 384 8/- 8P28 12/8 MCI 8/- EAF42 8/ HVR2 10/6 U281 9/5 ei- R401' lE/8 öQßT 8/8 25Z6ß $/- 
9,1341 

91 8/ 1 W4/600 7/8 US01 15/. T4 8/- R76 8/5 26Z8G 8/- EBC33 4/ KLL32 8/5 US09 8/9 6II4á 4/9 88A7 6/8 $OCl 7/. EBC41 8/ KT32 6/8 U329 8/ V4G 7¡9 8807 4/9 50015 11/8 EB81 7/ KT88C 4/8 U339 11/ 6Y30 5/9 88H7 8//- 3065 8/- EBF80 7/ ETU 12/6 U801 19/ Y3GT 
11% 88$7OT 5/9 SOLI 8/9 EBF89 8/ KT46 8/8 [IAF4820 7/9 524 11/- gBQQN76T 4/8 SOL16 9/8 EBL21 12/ KT61 9/6 UB41 7/ 

Z4ßT 11/8 8Yh7 8/8 30P12 
9/6 

6 EC91 1 4/ KT78 8/8 UH 8l 7/9 
/90L7 9/- BU4OT 10/e 90PI8 6/6 ECC91 7/ KTW81 6/B UBF80 8/- 
Al lÓ//. tlVOGT 8/. SOPLI 9/6 ECC38 4/ KTW03 6/9 UBL21 14/8 

6A86T 18/8 8X4 6%8 51,60T 9/5 ECCS6 
9/ 

L83 
88 

2/9 UCCA6 lÿ AB8 7/- 6Zóß 6/- 95T 26/- EtX;40 14/ LN152 7/- tICFeO 15/. AC7 $/8 6R66T 5/9 35W4 6/9 EC81 5/ M1J14 7/6 UCH21 12/- SAGS 8/_ MG 7/8 36Z4GT 5/6 ECCB2 8/ N37 11/- D0H42 7/3 At97 7/8 7A7 510 35Z6OT S/- ECC83 8/e N78 16/- UCH81 8/- 
IIAÌi55 8/- 7ß7 7/p 42 

7/6 
6IX7S85 7/ W15J 

HP 
/8 ÚCL39 13/8 sAMe 3/- 706 7/$ 6000 9/. EC89 le/ P41 4/6 17F41 7/8 

C41tl 6% 7H7 7/8 60LBOTI8% ECF80 8/ PABC80 
2/9 UFF 42 /8 

CA U6 7¡5 7K7 9/8 62KU 10/8 ECF87 8/ 11/8 UF86 7/6 037 
86 8/8 7R7 30/8 818PT 11% ECH36 

12/ 
PCC86 8/9 ÚF89 

1/8 

6REö 6/9 7V7 7f 75 6/6 
15/8 
86 ECH81 7/ PCYl89 

14/- 
9/- Uü4 11/- BBOeß 15/. 7Y4 8/9 78 6/6 ECH88 8/ PCC18918/6 UL46 9/9 BBIi6 8/- 7Z4 7/- 80 5/9 ECL90 7/ PCP80 7/- UL84 7/- 65J6 6/- 5D8 8/- 88 9/8 ECL07 9/g PCF82 7/8 UM80 9/8 

SE WS 7/8 10(71 jj/g 803BT 19/. ECL88 10/ PCF86 12/8 UUBC 12/6 BRW7 5/8 10C14 8/- 807(A) 6/8 EF22 7/ POLOS 7/8 UU7 9/8 8HI8 4/9 lOPI 5/9 808 7/8 EF36 3/ POLOS 10/8 CUR 17/- MN 8l8 lOF9 10/8 818 56/- EF99 4/ PC1.84 7/8 UY1N 11/- SOI 6/8 10E18 10/ 832 14/- EF40 12/ PCL86 11/8 UY21 11/- 
eC9 11/8 10LD9 7/9 964A 

11/6 
2/- EF42 7/ PENO 

12/6 
8/8 UY86 8/8 60060 19/9lOLD1114/8966 2/8 EF60-B122/ PEY413 6/- VP41 5/5 6CH5 7/5 1OLD12 8/- 1286 6/9 USA 8/ PLU 8/8 VR106 6/9 J 

8/8 10P14 I9/- 9002 4/9 /MO 4/ PL38 19/8 W61M 11%B 

P1 4/9 12A88 1/9 AZ31 8% EF88 9%- PL82 e/8 W81 7/8 6F641 6/9 12AH8 9/- AZ41 11/- EF89 6/ PL88 8/5 X81M 11/- 
P11 0/9 12AT7 6//8 C1C 9/6 EF92 4/ PL820 8/8 X85 11/8 0141 9/8 12AU8 9/6 CBL1 26/8 KM 8/ PX4 12/6 X8e 11/- 0F13 9/5 12AU7 8/- CBLSl 21/. EF188 14/ PR96 9/8 X70M 11/- 
8F19 

8/- 12A17 
12BAtl 7/8 CLS3 

6 
9/8 EL32 

I;/ 
PY92 10/- X79 16% 8F23 6/8 128E6 7/8 CY31 9/- FLU 7/ PY80 8/9 X81M 9/- BF94 18/- 120117 9/9 D77 8/6 ELM 7/ PY81 8/8 Y03 8/8 6F26 13/- 1205 5/5 D162 6/9 EL41 8/ Py89 8/- Z88 4/9 6982 8/8 12E1 17/6 DASS 12/6 EL42 8/ PY83 7/. 268 9/6 

5J5 
6/8 

8 12K76T 4/9 DAF91 4/8 EL88 11/ PZ80 %6 
2152 

19 4/8 12E8 11/-DAF96 7/8 EL84 7/ R18 11/- ZD132 7/9 

`TECHNICAL TRADING CO 

AMIT 

85 

D6 liN7 7/6 

V4 

2,40 

Ati 

A8G 

Q7 BM 

10L14 7/. 

RgTAtL saw. 350-352 FRATTON ROAD,PORTSMOUTH 

767 

Tubes 
Carr. & Ins. 12/6 

MOST M ILLARD. 
6 Mouths 12 Months 

HIGHEST QUALITY - 
COMPARE OUR PRICKS 

GUARANTEED 

MAZDA, COSSOR. 
EMITRON, EMI- 12in. £2. 0.0 £3. 5.0 
PERRANTI TYPES' 14i n. £2.10.0 £3.15.0 
PROOCEESSSOWN 

IN 15/17in.£3. 5.0 £4.10.0 
FACTORY 21 in. £3.15.0 £5.15.0 

NEW TYPES 

MW 31174 
£4 -0 -0 

MW SB/24 

£5-0-0 
ORM 172 

MW 43/64 
£6-0-0 

TUBE SNIPS 
Due to huge Bulk Special Purchaee 
we are offering MW 81/74 Tubes at 
the unrepeatable price of 29/ -. MW 
38/24 ditto, 39/ -. P.P. 12/8. The 
above are guaranteed for 6 months 

00 -AX. standard and low loss, 26 yds., 
12/6, 50 vds., 22/8; 100 yds., 42/8. 
Co -az Plugs 1 /8, Wall outlet hones 8/8 

4 -SPEED RECORD PLAYERS. 
Iatest Turntable, together with 
lightweight Btaar Galaxy dual 
sapphire crystal turnover pick up 
head. Amazing value (pick -up 
only 19/0. 83.10.0. Carr. 3 / , 

P.M. SPEAKERS. 3 ohm, top makes, 
Performance guaranteed. Btin- 

S / -, 51n. 7 z 4117., 11 /-, 

13 CHANNEL T.Va. 
Table Models, Famous Makes. Abso- 
lutely Complete. Them eets are un- equalled in value due to huge purchase 
direct from aoume. They are untested, 
and not guaranteed to be In working 
order. Carr, etc., 16/-. 
121n. £2.19.0 14117. £4.19.0 

8 VALVE AMPLIFIERS- lait of 
new parte, consisting chassis mains 
and Output transformer; valves 
(Pei, 0960, 8X60) and all compo- 
nents. With full instructions for 
making high gain amplifier with 
separate base and treble controls, 
negative feedback, etc. Truly un- 
usual value at 20 /-. 

K.M. TUNER KITS, Well known make. 
Comprising F.M. Tuning Head, guaran- teed none drift. Frequency coverage 
88.100 Mc /s. OA81 balanced diode 
output, Magic Eye Tuning, Two LF, 
Stages and discriminate, 58.9.8. 

P.V.C. CONNECTING WIRE. 100 yds. 
30 mil: Special Pelee 7/8. 200 yds. 30 
Dill: special price, 12/8. 25ft. Coll, 1 / -, 
6 Coils different colours, 4/-, Connecting 
flea. Prices as above. 

TRANSISTORS. Red spot 8/6 ea. 
White Spot 4/8 ea. Yellow Spot 2/9 es, 
Germanium diodes Bd. ea., 5/. dos. 

TRADE SUPPLIED 
CV and Industrial valves, receiver valves and com- ponents. Quantity quota- tions for all Items adverti- sed plus 100's more. Gov- ernment departments and manufacturers supplied. 

4 watt AMPLIFIERS 
Further delivery of these excellent units to hand complete with amplifier 
20P3 output and UU9 rectifier. Easily converted Into high gain unit, com- plete with good quality, stn. speaker In attractive two - tone bakelite case easily converted for guitars, record players, baby alarms, mie. 19/- amplifiers. Carr. Packing, etc. 7/6. 
As above but rebuilt into excellent amplifier with high gain preamp stage. tone control, negative feed -back, ready for im- mediate use, Individually tested. Amazing volume and clarity easily worth £b. Our price whilst 45- stocks last. Carr. i45, Packing etc. 7/6, 

CONDENSERS. 26 Mixed, Electrolytic 
Many popular slaw. List Value 55, 
Our Price 10 / -. 

B.B.C. /I.TA. TUNERS 
Famous makes complete with 
PCF80, PCC84 valves, 38 Mk 1.6. 
Fantastic value 19r- 

GET 16. O.E.C. High Power, Contas 
ooled, manufacture matehed pr Than 
ietor with Push -Pull Input a Output Transformer; with complete 1 watt 
tapi, circuit. Knock out price 29 /- 

FEW SPEAKER CABINETS covered 
in attractive Rexln; Gold Metal front 11 / -. Or complete with 7 z 4 
Speaker, 19/.. P.P. 1/8. 

VASO Autoohangers. Latest B.B.R. 
10 mixed records. Brand New. Uri. repeatable, 58.19.0, Also 11A14. A Proven Choice 57.19.0. P.P. 4/ -. 

"OARRARD" Olimllne. Very latest 
Compact Autochanger. Just released. 
Amazing value, 88.19.0. Also available* 
Garrard Model 208, 59.17,5, P.P. 4/, 

100 RESISTORS 6 6 
100 CONDENSERS 10/- 
Miniature Ceramic and Silver MIco 
Condenser. 9 pF to 6,000 pF. LIST 
VALUE OVER LI. 

IVORY /GOLD KNOBS 0 Diameter hag 
price 1/2, 6 for 4/8; 14 1¡8, 6 for 5/- 

FRUSTRATED EXPORT ORDER 
VALVES Standlard Supers t pplsalelagie Eye 

Fresh 
ECH81 EECBI EZ81 All for Post EF89 EL84 EMU ONLY 35/' Free Satisfaction Guaranteed. This works out at only 5/10 per valve FM Valve Kits as above plus RCC86 4E / post free. 

Post: 2 Ibs. 5/-, 4 lb; 2/8, 7 lbs. 3/5, 16 lbs. 4 / -, etc. No C.O.D. ALL ITEMS LESS 6% AND POST FREE IN DOZENS. LIST OF 1000 SNIPS, 5d. 
MAIL ORDER ONLY DEVONIAN COURT, 
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX 
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Also Telephone Amplifier (as 

previously advertised). 
65.10.0 P.P. 216 

MODEL 
PT34 

SIZE: 
3,x 2j x If 

in. 

1,000 ohms per volt 

4916 
Fully 
Guaranteed 

0/10/50/250/500 /1000 volts on A.C. 
and D.C. 

0 /1/100 mA. 0/500 mA D.C. 
0/100k ohm resistance. 

Complete with Leads, Battery and 
Instructions. 

MODEL 
ITI -2 (200H) 
20,000 ohms 
per volt. 

£5.5.0 
Size 41 x 3} x 
With Test Leads, 
Battery and Instruc- 
tions. 

6 Ranges D.C. voltage to 21 kV. 
5 Ranges A.C. voltage to I kV. 
3 Ranges D.C. current to 250 mA. 
Resistance to 6 meg. 
Capacity and dB ranges. 

AV O -7 
Famous Multi - 
meter, recon- 
ditioned and 
and fully 
guaranteed. 
Full A.C. /D.C. 
voltage and 
current, resis- 
tance, dB, 
power, etc., 
etc. 

Supplied with Batteries, Leads and 

Instructions. (Normal price L19.10.0) 

L 1 1.0.0 Regd. Post 5,- 

LEATHER CASES FOR "AVO -7," 
25'- extra. 

ALL METERS FULLY 
GUARANTEED for 6 MONTHS 
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RUN YOUR RADIO FROM MAINS 
BATTERY ELIMINATORS AND 

CHARGERS 
I. For PP3 or equivalent 9 volt Pocket 
Radio Battery. 18/6. P.P. I r-. 

2. For PP4, PP7, PP9, PPIO, 9 volt Portable 
Radio Batteries up to 300 mA. 451- P.P. 21 -. 

3. De Luxe version of No. I, also charges 
PP3 type batteries. 2916. P.P. I / -. 
4. Rechargeable PP3 battery. Runs as 

long as 100 batteries. Complete with 
charger unit. 351 -, P.P. Ir.. 

MODEL 
TH -L33 
2,000 ohms 
per volt 
AC /DC. Size 
5 x 3# x I }in. 

75 Fully 
Guaranteed 

with test leads, 
battery and 
instructions. 

0/í0/50/2500/5O00 /10000 volts A.C., 
0 /500µA /10 /250mA, D.C. 

3 ranges resistance 0 /10K /100K /I Meg. 

Capacity and dB ranges. 

MODEL 
500 

30,000 
ohms 
per volt 
multi - 
meter 

£8.19.6 

Fully 
Guaranteed 

8 Ranges D.C. volts to I kV. 
7 Ranges A.C. volts to I kV. 
5 Ranges D.C. current to 12 amps. 
3 Range resistance to 60 meg. 
Short circuit, Buzz test. Output meter 
dB, etc., etc. Size 6} x 4} x 2 }in. With 
Leads, Batteries and Instructions. 

MODEL TPSS 

A.C. /D.C. vol- 
ageuptp 1,000 

in 5 ranges. 
D.C. current 
ranges up `to 
500mA.4range 
resistanceto 10 
megs. Capacity 
dB scales, etc. 

20,000 
ohms /volt 

Fully 
Guaranteed 

£5.19.6 
With Test 
Leads, Battery 

and Instructions. Size 51 x 3# x 'fin. 

AVO -8X PANCLIMATIC 

We stock the largest range in the 
Country of Transistors and Mini- 
ature Components for the home 
constructor. New Catalogue Ir -. 

TRANSISTORS 
Ist GRADE FULLY GUARANTEED 
XAI01 51- XA702 1716 

XA 102 6r- XA703 251 - 
XA103 41- Power types 
XA104 41- XCI4I IO'- 
XBIO2 41- Pairs 
XB112 41- 12w 2216 XBI13 416 
X8121 816 XC156 2216 
NPN types Pairs 

XA70I 91- 50 w Mr. 

Limited Quantity of these Superb 
Multi- testers, new conditions and 
fully guaranteed. 

List £19.10.0 Regd. Post 5 
E30 

Inclusive of Batteries, Avo Test Leads 
and Leather Case. 20,000 ohms per V. 

XCIOI 61. 

XCI21 61- 
XCI31 10f- 

(Pairs) 
XCI71 IOr- 
XC I63 7/- 
XSI04 716 

XSI01 10f- 

Many Others in Stock. 
Complete range of over 400 Transistors 
and Diodes now available. Latest list 
on request with equivalents. 
SPECIAL -Very Low Prices for 
Matched Sets from 2916 to 32'6. 

VALVES AND CRYSTALS 
NEW CATALOGUE NOW READY 

MORE TYPES -LOWER PRICES 

GEIGER MULLER TUBES 
Mullard Type MXI15, 400 volts. Gamma 
sensitive type. 2216. P.P. 116. 

OFFICE, WORKS or HOME USE 
COMPLETE 

INTERCOMM. SYSTEMS * 2- transistor transformer coupled, two 
speakers in moulded cabinets. Features 
2 -way Buzzer system and talking. Supplied 
complete with cable 
and batteries. 0916 P.P. X16 * 4- transistor de luxe version, with 
2 -way calling and talking. Moulded 
cabinets, long battery life -very sensitive. 
With cable and 
batteries. £7.10.0 P.P. 2f- 

STEREO PHONES 
New stethoscope type stereo earphones 
with adjustable tubes. Fitted miniature 
jack plugs and leads. 2 x 8 ohms im- 
pedance, 2716. 

STEREO AMPLIFIER 
4 -Valve Amplifier with s2 watts output 
per channel to 30 ohms. Ready built, 
complete with Dials, Sockets and Knobs. 
Full tone, volume and balance controls. 
Crystal Input. 220/250 volt mains input. 

Fully 7916 Guaranteed P.P. 21- 

PRACTICAL TRANSISTOR 
CIRCUITS 316 (Post Free) 

Contains easy to follow plan of 40 all 
transistor units, including light operated 
switches, amplifiers, transmitters, receiv- 
ers, test oscillators, signal tracers, hearing 
aids, radio control, etc. All parts avail- 
able separately. 

Henry's Radio Ltd 

ALL TRAN- 
SISTOR 

BABY OR 
INVALID 
ALARM 

HOUSED IN ATTRACTIVE GOLD 
HAMMER FINISH PORTABLE CABINET. 
Battery operated, push -pull, 400MW 
output. Low impedance microphone 
enables unit to be used up to 200 yards. 
Output on quality speaker. * GUARANTEED for 12 MONTHS and 

100% SAFE. * MICROPHONE is placed within IOft. 
of baby; twin flex is taken to amplifier 
unit and placed in any room required. 
COMPLETELY BUILT £5.10.0 
& TESTED. P.P. 2'6. * Used All Night, Every Night. 
Battery Life 3 to 4 months. 

PADdington 1008/9 

5 HARROW ROAD, LONDON W2 

Open Monday to Sat. 9 -6, Thurs. I o'clock 

PLEASE TURN PAGE - 
BOTH WAYS! 

Send II- Stamp for New Triple Size 
Catalogue 1 
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Practical Wireless 
BLUEPRINT 

'A tti OF these blueprints are drawn full -size and 

/1 although the issues containing descriptions 
of these sets are now out of print, constructional 

Litús are available free with each blueprint except for 
the PW Monophonic Electronic Organ and the PW 
Roadfarer. 

The Index letters which precede the Blueprint Number 
indicate the periodical in which the description 
appeared. Thus PW refers to PRACTICAL WIRELESS; 
AW to Amateur Wireless and WM to Wireless 
Magazine. 

Send (preferably) a postal order to cover the cost of 
the Blueprint (stamps over 6d. unacceptable) to 

Title Number 

CRYSTAL SETS 
Junior Crystal Set .. PW94 2/- 

Dual -wave Crystal Diode .. PW95 2/6 

SERVICE 
PRACTICAL WIRELESS, Blueprint Dept., George 
Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

SPECIAL NOTE 

THE following blueprints include some pre -war 
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. 

Title 
Price A.C. Fury Four .. 

Experimenter's Short Wave 
Midget Short Wave Two .. 
Band -Spread Three (Battery) 
Crystal Receiver .. 
Signet Two (Battery) 
Simple S.W. One -valver .. 
Pyramid One -valver 

STRAIGHT SETS 
Battery Operated 

Modern One -valver 
All -dry Three .. 
Modern Two -valver 

SUPERHETS 
A.C. Band -pass Three . . 

A.C. Coronet -4 .. 
A.C. D.C. Coronet 
The PW Pocket Superhet .. 

PW96 
PW97 
PW98 

PW99 
P W I 00 

PWI01 

MISCELLANEOUS 
The PW 3- speed Autogram .. - 
The PW Monophonic Electronic 

Organ .. .. .. .. 
i r constructional details are available with this blueprint) 

The PW Roadfarer .. .. - 
I \n constructional details are available with this blueprint) 

TELEVISION 
The PT Band III converter .. 

2/6 

3/6 

3/6 

4/- 

4i- 
4/- 

_5/- 

8- 

8- 

5- 

1/6 

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 

Number Price 

PW20 2/6 

P W 30a 2/6 
PW38a 2/6 

PW68 2/6 
PW7I 2/- 
PW76 2/6 

PW88 2/6 

PW93 2/6 

AW387 2/6 

AW429 2/6 

AW436 3/6 

WM383 3/6 
WM387 3/6 
WM391 3/6 
WM392 3/6 

QUEIHY COUPON 
This coupon is available until 7th December, 1962, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, DECEMBER, 1962 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House. Southampton Street. London, W.C.2. 
printed in England by WATMOUGHS LIMITED. Idle, Bradford: and London. Sole Agents for Australia and New Zealand; GOND 
.O'l'CH rAl lai. Ltd.. South Africa and Rhodesia; CENTRAL NEWS AGENCY, LTD. East Africa; EAST AFRICAN STANDARD 
;ubseript ion rate including postage inr one year: Inland 21.9.0. Abroad £1.7.6 !Canada 0.5.0.1. Registered at the General Po 

for the Canadian Magazine Post. 
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PROVE IT YOURSELF ! 
SEE HOW EASY IT IS TO BUILD ONE OF 

OUR DESIGNS 

combined portable 
Mk. 111 and car radio 

FULL DETAILS OF ANY MODEL ON REQUEST --WRITE NOW 

THE 
FABULOUS " CONTESSA 

WITH 600mW MELLOWTONE OUTPUT 
ON MEDIUM AND LONG WAVES. 
FITTED HORIZONTAL TUNING SCALE 

WITH ALL STATIONS CLEARLY MARKED 

SUPPLIED WITH SIX MULLARD TRANSISTORS AND TWO DIODES 

FITTED RECORDING SOCKET AND CAR AERIAL SOCKET 

SUPPLIED WITH TWO -TONE BEIGE OR TWO -TONE BLUE 
CABINET WITH GOLD FITTINGS 

O DETAILED 
LEAFLET 

ON REQUEST 

GUARANTEED THE VERY BEST 
OBTAINABLE 

All parts sold separately 
t TOTAL COST 

£ I0.19.6 P.P. 316 

fhe New "CONTESSA" 6- Transistor Portable Superhet Radio features simple printed 
circuit construction and fully illustrated building instructions, with all parts clearly marked 
and identified. Fitted with 8 inch Ferrite Aerial, double IFT's and the latest in components 
and design. Full tuning of both Medium and Long Wave Bands with unbeatable Selectivity 
and Sensitivity. Clearly marked station dial and room filling "MELLOWTONE" push -pull OVERALL SIZE 
output are standard features. Performance is guaranteed to be better than any other 101 x 71 x 3áin 
design available to the home constructor whether used at home, out and about, or in a car. 

FULL AFTER SALES SERVICE AND GUARANTEE 

NEW HUGE PURCHASE 
REDUCES TOTAL COST 

"CAPRI" POCKET -6 
6- TRANSISTOR SUPERHET 

Size only t 44x2 }xI }in. 

REALLY 
POCKET 

SIZE ! 

T h e m o s t f compact 6- 
transistor and 
diode radio 
with speaker 
available to the 

home constructor. Features the latest in 

miniature components and circuitry. 
Supplied with Mullard transistors and 
two -tone moulded cabinets in red /white 
or blue white with gold fittings. All 
components are supplied in packets and 
clearly identified. A printed circuit is 

used with fully illustrated building in- 
structions. Push -pull output coupled with 
a sensitive and selective circuit make the 
'CAPRII" hard to beat. Fitted Earphone 
Record socket. Full tuning on medium 
waves with long wave Light. 

- TOTAL £5.19.6 COST P.P. 2t- 
Detailed Leaflet on Request 

After Sales Service and Guarantee 

3- TRANSISTOR SUB- MINIATURE 
AMPLIFIER 

New 3- transistor amplifier. 125 mW 
push -pull output to 35 ohm speaker. 
PP3 9 -volt operated. * Size only 1.9 x I x I inches! 
Complete with circuit. P.P. 
Suitable 21ìn. Speaker, 15t- 45/- 

Henry's Radio Ltd 
PADdington 10089 

5 HARROW ROAD, LONDON W2 
Open Monday to Sat. 9 -6. Thurs. I o'clock 
Send It- Stamp for new Triple Size 

Illustrated Catalogue 
'THREE PAGES of ITEMS 

"QUINTET" 
WAV1E POCKET R DIO 

PUSH -PULL SPEAKER OUTPUT 

Size 
5} x 3 x I }in. 

Red or Blue 

with Gold 
trim. 

Total Cost 

99/6 P.P.2t- 

A Five -Transistor and Diode 7 -stage med- 
ium and long wave printed circuit loud- 
speaker radio. Features 1st grade 
transistors and plainly marked printed 
circuit with carded components. Excellent 
results with full station separation guaran- 
teed. Including Radio Luxembourg. Push - 
pull output up to 200 mW. Fitted 'Phone,' 
Record socket and Car aerial socket. 
Full after sales service and guarantee. 

6- Transistor 
Superhet 

Medium 
and 

Long Wave 
Radio 

Size 
51 x 31 x tin. 

£7.19.6 P.P. 2 

Modified version of previously advertised 
"Pal" Superhet. Now with new style 
Two -tone Cabinet. Ist grade compo- 
nents and transistors. Printed circuit. 
Features matched set of 6 Transistors. 
New 2} inch quality speaker and new 
illustrated building instructions. 

PW-6 

NEW ! "MINI-RANGER": 
PERSONAL POCKET RADIO 

Size only 
3 x 2 x }in. 

Three 
transistors 
Two 
diodes 

A new prin- 
ted circuit 
5 -stage per- 
sonal pocket 
radio fully 
tunable on 
medium waves and top band, including 
Radio Luxembourg. A tiny but powerful 
radio designed to fit into your jacket top 
pocket. No external aerial or earth. 
Full station separation with amazing 
sensitivity and volume. Fully illustrated 
instructions with clearly marked pre - 
tinned printed circuit and Ist grade 
components make this radio Easy to 
Build and use. Fitted volume control 
and calibrated dial. 

TOTAL 
COST 59/ P.P. 116 

Building Instructions Free 

"RANGER 3" A Three- Transistor 
Size 41 x 3 x I lin. Two -Diode Personal 

Radio for Medium 
Waves and Amateur 
top band and ship- 
ping. Quality output 
on personal phone. 
Fitted air spaced 
tuner, vol. control. 
No aerial or earth. 

Luxembourg guaranteed. 

59/6 P P 
Easy to follow illustrated 

1f6 building plans Free on 
request. 

ALL PARTS IN STOCK 
For "PW --6, Mercury -6, Weyrad MW/ 
LW and MW. SW. "Pal" Regency, 
Alpha -3, etc. 

Price Lists on Request. 

We can supply most of the com- 
ponents specified on circuits pub- 
lished in this and other magazines 
and books. Let us quote for your 
circuit. Competitive Prices. 
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