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PRACTICAL WIRELESS 

DA COLA 

SOLDERING 

INSTRUMENTS 

AND 

EQUIPMENT 

DESIGNED FOR 

THE AMATEUR'S 
RADIO STATION 

ILLUSTRATED 

List No. 70. B" BIT 

IN 

PROTECTIVE 

SHIELD 
List No. 68 

APPLY DIRECT 
FOR 
CATALOGUE 
TO 

Sales and 
Service Dept. 

ADCOLA 
PRODUCTS 
LTD 
ADCOLA HOUSE 

GAUDEN ROAD, 

,..a. 

Telephones Telegrams 

MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

October, 1963 

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

q Q a 

= .T a'at' !í ,vom 
A.C. ONLY. Chassie size 15 x 61 x 5jin. high. New manufacture. Dial 
14j x 4in. in 2 colours, predominantly gold. 
Pick -up Ext. Speaker. Ae. E., and Dipole Sockets. Five push buttons - 
OFF, LW., M.W..F.M.end Gram. Aligned and tested. O.P. Transformer. 
Tone Control. 1000 -1900 M.: 200 -500 M. 88 -98 Mc /s. Valves EZ80 rect.; 
F.Cil81, EF89, EABC80, EL84, ECC85. Negative feed -back circuit. 
Speaker and Cabinet to fit chassis (table model), 47/6 (Post 5/.). 
10 x bin. ELLIPTICAL SPEAKER, 25f-, to purchasers of this chassis. 

TERMS: (Chassis) 13.10.0 down and 5 monthly payments of 62.4.0 

Cheap Room Dipole for V.A.F., 1218. Feeder 8d. yd. Circuit diagram 218 

PUSH -PULL 
AMPLIFIER £5.5.0 

(6/- Carr.) 
Brand new 200(240 A.C. mama. 
Base, treble and vol. controls. 
With valves EZ80, ECC83 and 
2 -EL84 giving full 8 w. Chassis 
12 x 31 x 31in. With o.p. trans. 
for 2 -3 ohm speaker. Front panel 

(normally screwed to chassis) may be removed and used as "flying panel" 

$ 

Stereo version 2 x 4 w., same price. Fixed panel. Tone & Vol. Controls 

y SPECIAL OFFER 
Fp 3.valve Amplifier on chassis as for Push /Pull amplifier above. 2 coneen- 

A 

trio controls for on /oft, volume, bass, treble. EZ80, ECC83 and ECL82. 
Mains and output transformer -3 ohm. 200.250 v. A.C. Input. Suitable 
for guitar, telephone amplifier (pick -up coil required, 12/- extra), record 

i 

player, microphone, etc., etc. Special offer while stocks last, ONLY 
13. (6 /-. P. a P.). 

TAPE RECORDER AMPLIFIER 
Type TRI. Fully hellt, high gain, low 
noise, printed circuit. Attractive grec 
and gold front panel 13 t 
Height 5ll. overall. Front to 

Mike 
e 

5 {in. Vol. and on/oft tone. Mi 
radio and ext. speaker lacks. Valves 
magic eye, ECC83. ECL82, EZSO. 
Mains trans. Ready to bolt to B.B.R. 
Deck. Complete with switch wafer 
wired. Our Price ONLY 68.15.0 (6 /- 
Packing and Carr.). Also available for 
C ollaro Deck at 5:- extra. 

NOTE THESE LOW PRICES 
6- TRANSISTOR KITS AND SETS 

All brand new parts. Ilecipe and Vynair Cabinets. Different colours. 
All holes drilled in printed circuit boards. Full M.W. and L.W. coverage. 
Car aerial socket. Alignment service, 17/8, inc. return post. All parte 
supplied separately. Built in 2/3 hours. 500 mW. output. Booklet 
2/6. refunded on purchase of kit. 

SUPERHET CIRCUITS 
THE "SCALA" THE "MILAN" 

"Seale" Kit 64.19.8. (Post 4/ -). 
Size S. x 2 x 54in. high and Min. 
speaker; or fully built 07.10.8. 

"Milan" Bit 15.17.8. (Pont 5/-1. 
Size 9 x 35 a 71n., 8 x 25in. speaker; 
or fully built 18. 

100 mF'. + 200 mF. ELECTROLYTIC. New 275 v. (350 v. surge). 
4111. 0 ljin. dia.. 5/- each. (Post 1 / -1. 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms Available 

gb 
on Items 

e fS. return 6 . 

(stamps 
pe will 

do) for 20 -page 
catalogue. 

ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS 

GLADSTONE RADIO 
"SCALA ", CAMP RD., FARNBOROUGH, Hants 
Farnborough 3371 CLOSED BATA. 
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October, 1963 PRACTICAL WIRELESS 473 

R.S.T. VALVE MAIL ORDER CO 
Tel: MlTcham 6202 

Open Daily to Callers 

21Ia STREATHAM ROAD, MITCHAM, SURREY. 
All Valves Brand New and Fully Guaranteed - Obsolete valves a speciality. 

Quotations given on any type not listed. Send S.A.E. 
Special 24 Hour Express Mail Order Service 

AC2/PEN 
196 

AC2/PEN 
DD 211- 

AC/TP 29'- 
AC/VP I -5-7 

151- 
AZ 151- 
AZ31 1316 
B35 91- 
CIC 10'- 
CCH35 201- 
CL33 12'6 
CYI IS'- 
CY31 10'- 
077 41- 
DAC32 916 
DAF9I 516 
DAF96 716 
DCC90 1216 
DF33 916 
DF9I 4'- 
DF92 7'- 
DF96 716 
DH63 61- 
DH77 71- 
DK32 111- 
DK9I 6'- 
DK92 716 
DK96 76 
DL33 8'6 
DL3S 101- 
DL9I 8'- 
DL92 6/- 
DL93 71- 
DL94 71- 
DL96 716 
EA50 2'- 
EABC80 5'- 
EAC9I 4'- 
EAF42 916 
EB34 216 
EB4I 51- 
E891 41- 
EBC3 21'. 
EBC33 4/6 
EBC41 816 
EBC81 101- 
E8E80 S'- 
EBF83 81- 
EBF89 8'- 
EBLI 211- 
EBL21 211- 
ECC35 81- 
ECC40 IS/- 
ECC81 51- 
ECC82 5'- 
ECC83 71- 
ECC84 816 

ECC85 716 
ECC88 126 
ECC9I 31- 
ECF80 716 
ECF82 8'6 
ECH3 2116 
ECH2I 211- 
ECH35 1O/- 
ECH42 916 
ECH8I 716 
ECH83 816 
ECL80 716 
ECL8I 101- 
ECL82 96 
ECL83 10/6 
ECL86 916 
EF6 211- 
EF9 211- 
EF22 14'- 
EF36 4'- 
EF37 8'- 
EF37A 81- 
EF39 4'- 
EF40 IS'- 
EF41 81- 
EF42 10/- 
EF50A 3/6 
EF50E 31- 
EF80 5'- 
EF85 5'- 
EF86 81. 
EF89 91- 
EF9I 4'- 
EF92 4'- 
EF95 51- 
EF98 101- 
EF183 1016 
EF184 1016 
EK32 816 
EL3 2116 
EL32 416 
EL33 101- 
EL34 14'- 
EL35 101- 
EL37 176 
EL38 1716 
EL41 9/6 
EL42 9/6 
EL8I 12/6 
E1_84 6/9 
EL85 101- 
EL90 8/6 
EL9I 4'- 
EL95 1016 
EM80 8'6 
EM81 816 
EM84 916 
EM85 101- 
EY51 716 
EY81 8/6 

EY83 1216 
EY86 71- 
EY9I 31- 
EZ3S 6'- 
EZ40 7'- 
EZ41 7/- 
EZ80 6'- 
EZ81 61- 
EZ90 Sr- 
EI148 2'. 
FC2 IS'- 
FC2A 1716 
FC4 151- 
FW41500 91- 
FW4/800 9'- 
GZ30 1016 
GZ32 1016 
GZ33 1913 
GZ34 1316 
GZ37 19'3 
HABC8010'- 
HL41 8'- 
HL4IDD 816 
HL92 816 
1-1L133DD 

916 
HN309 251- 
IW4!35010'- 
IW4!500101- 
KT33C 8'- 
KT36 1716 
KT6I 9/6 
KT66 IS1. 
KT76 101- 
KT8I 151- 
KTW61 81- 
L63 51- 
LNI52 81- 
LN309 116 
LZ319 12/6 
MKT4 1716 
M548 1716 
MVS/PEN 

1716 
MVS' PEN B 

1716 

MUI4 9/- 
MX40 IS'- 
N18 8'- 
N37 141- 
N78 22/6 
N108 IS'- 
N309 18'- 
N339 30'- 
N369 1016 
OD3 5'- 
024 516 
P2 10/- 
PABC80 13/- 
PCC84 81- 

PCC85 916 
PCC88 1216 
PCC89 86 
PCF80 91- 
PCF82 71- 
PCF84 1216 
PCF86 1216 
PCL82 91- 
PCL83 101- 
PCL84 71- 
PCL85 91. 
PCL86 1216 
PENA4 19/6 
PENB4 1716 
PEN4DD 

2216 
PEN4VA 

17'6 
PEN36C 

jQ1- 
PEN45 10/- 
PEN4SDD 

251- 
PEN46 5'- 
PEN453DD 

201- 

PENDD4020 
jQ1- 

PL36 1216 
PL38 2I1- 
PL81 9'- 
PL82 81- 
PL83 716 

PLL820 18- 
PM24M 1316 

PX25 251- 
PY3I 15'- 
PY32 12'6 
PY33 1016 
PY80 7'6 
PY8I 7/6 
PY82 6'9 
PY83 81- 
PY88 101- 
PY800 101- 
PZ30 IS'- 
Q595- 10 101- 
QSI50/15 

IO'- 
R2 101- 
R16 176 
RI9 I6'- 
R20 161- 
SP4I 316 
SP61 3'6 
T41 151- 

TDD4 1216 
TDDI3C 

1716 
TH41 201- 
TY86F 1216 
U10 9'- 
U12 91. 
U14 9/. 
U22 81. 
U24 21'- 
U25 111- 
U26 10'- 
U31 91- 
U35 1716 
U37 1716 
U47 1 l'- 
U50 71- 
U52 4'- 
U76 7'6 
U78 416 
U145 1016 
U191 13/6 
U251 15'- 
U281 IS'- 
U282 1916 
U301 17'- 
U329 IS'- 
U339 1316 
U403 10'- 
U404 101- 
U801 1916 
UABC80 7'- 
UAF42 816 
11841 716 
UBC4I 816 
UBC81 101- 
UBF80 81_ 

UBF89 716 
UBL21 201- 
UCC84 1116 
UCC85 7/6 
UCF80 1216 
UCH21 201- 
UCH42 816 
UCH8I 81- 
UCL82 9/6 
UCL83 13/6 
UF4I 716 
UF42 7/6 
UF80 71- 
UF85 716 
UF86 1216 
UF89 616 
UL4I 81- 
UL44 201- 
UL46 14/6 
UL84 616 
UL85 716 
UM80 1016 
URIC IS'- 

COMPLETE VALVE LIST 
METAL RECTIFIERS 

RM 716 14A86 231- 16RD2-2-8-I 12'- (FC142) 
RM2 8/- 14A97 261- 1611E 2-I-8-I 10'- 
RM3 101- 14A100 28'- I8RA I-I-8-I 51- 

RM4 17/6 I4RA I-2-9-2 21'- (FC301) 18RA I-I-16-1 71. (FCI 16) 

RM5 1916 I4RA I-2-8-3 25'- (FC3I) 18RA 2N-I-8-1 121- 

I6RC I-I-16-I 101- 18RD2-2-8-I 16/- (FC124) 

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

UU6 17/6 6A8GT 13/6 
UU8 151- 6AC7 6/. 
UU9 716 6AK5 51. 
UYIN 12/6 6AL5 

41- UY21 15/6 6AM5 
UY41 716 6AM6 41- 
UY85 616 6AQ5 6/6 
VMS4B 1216 6AT6 61. 
VP4 IS'- 6AU6 91- 
VP4A IS'- 6B8G 31- 
VP4B 151- 6BA6 6'- 
VR105/307'- 6BE6 6'- 
VRI50/3071- 68G6G 151- 
W61 111- 61316 61- 
W76 5'- 6BQ7A 1216 
W77 41. 6BR7 1016 
W81 61- 6857 1216 
W81M 6'- 6BW6 81- 
X41 2216 6BW7 81- 
X6111 101- 6C4 3'6 
X65 1216 6CSGT 81- 
X76 1216 6C6 616 
X76M 1216 6C9 126 
X78 261- 6CD6G 2716 
X79 4019 6CH6 10'. 
X81 10'- 6CW4 161- 
Y61 10'- 6D2 4'- 
Y63 101- 6D6 5/6 
Z63 716 6E5 10'- 
Z66 10'- 6F I 106 
277 41. 6F6 619 
2152 5'- 6F12 41- 
0Z4 51- 6F13 10'- 
A7 11'- 6F14 101- 
CS 101- 6F15 1216 
05 8'6 6F19 1216 
D6 101. 6F23 1016 
HS 916 6F25 1616 
L4 51. 6F26 136 
NS 916 6F33 516 
RS 6'- 6H6 2'- 
S4 81. 6J5 516 
55 516 615G 416 
T4 41- 615GT 51- 
US 519 617 7/6 

2P 2216 617G 51. 
3A4 5'- 617GT 716 
3A5 1016 6K7 716 
3Q4 81. 6K7G 21- 
3Q5 9/. 6K7GT 716 
3S4 6'- 6K8 9/6 
3V4 7/- 6K8G 5'- 
5U4 41- 6K8GT 916 
SV4G 7/9 6K25 1716 
5Y3G 516 6L1 101- 
5Y3GT 66 6L6 716 
524G 916 6L7 101- 
SZ4GT 12/6 6L18 101- 
6A7 91- 6L19 15/- 
6A8G 8/6 6N7GT 9/6 

FREE WITH 

6P25 
6P28 
6Q7 
6Q7G 
6Q7GT 
6SA7 
6SC7 
65F5 
6507 
65H7 
6517 
6SK7 
6SL7GT 

I0/6 
1216 
9/6 
616 
816 
71- 
8/6 
10/- 
71- 
61- 
616 
5'6 
61- 

2Q7GT 6/6 
2SA7 816 
2517 81- 
2SK7 61- 
2517 81. 
25N7 101- 
2SQ7 12'- 
4H7 101. 
4R7 10'- 
4S7 161- 
9AQ5 8'- 
9BG6G 151- 

I0'- 
6SN2GT 5/6 20D2 21'- 
6SQ7 816 20F2 17'6 
6U4GT 101- 20LI 22/6 
6U5G 716 20P1 IS'- 
6V6G 416 20P3 24'- 
6V6GT 8'- 20P4 20'- 
6X4 416 20P5 20'- 
6X5G 61- 25A6 8'- 
6X5GT 816 25L6 8'- 
6'30L2 10/- 25Y5 8'- 
785 1216 25Y5G 8'- 
7B6 I0'- 25 Z4 716 
7137 8/6 25Z5 $1- 
7C5 81- 25Z6 8/6 
7C6 8/6 2751.1 1916 
7D5 1S/- 30C1 9'- 
706 151- 30C 15 1216 
7D8 IS1- 30F5 I0'- 
7H7 6'- 30FLI 10/6 
7R7 10'- 30L1 8/6 
7S7 ICU- 30LI5 I I'- 
7Y4 616 30P4 18'. 
8D3 41- 30P12 10'- 
9BW6 1216 30PI6 9'- 
OCI 12/6 30PI9 17/6 
0C2 17/6 30PLI 1116 
OFI I0'- 30PL13 1116 
0F9 1216 30PL14 16/6 
OLDI I 1S'- 35A5 15'- 
0P13 151- 35L6GT 816 
OP14 19/- 35W4 716 
IDS 2316 35Z3 18'- 
2A6 616 3524 716 
2AH8 91- 35Z5 816 
2AT6 7/6 41STH 22'6 
2AT7 51- 42 1216 
2AU6 1716 SOCS 101 - 
2AU7 51. 50CD6G 
2AX7 51- 301. 
28A6 7/6 5016 816 
2BE6 7/6 75 81- 
2BH7 101- 78 7/6 
2C8 8/6 80 9'- 
2J6GT 4'- 85A2 1216 
217GT 8/6 185BT 301 - 
2K2GT Sr. 807A 61- 
2K8GT IO'- 807B 51- 

ORDER' 

BRAND NEW TRANSISTORS 
0C44 61- 0074 61- 0081 D 6f- 
0C45 7f- 0075 6f- 0082 ß1- 
0071 5f- 0077 6f- 0082D 6f- 
0072 8f- OC81 6f- 

SILICON RECTIFIERS 
400 volts 350 mA ... ... ... 8f- each 

SETS OF VALVES 
IRS, 1S5, IT4, 3S4, 3V4 ... ... ... Set of 4, 19/. 
DAF9I, DF91, DK9I, DL92, 0194 ... Set of 4, 191 - 
DAF96, DF96, DK96, DL96 ... ... Set of 4, 2616 
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474 PRACTICAL WIRELESS October, 1963 

SiTItItIi'O; PARK 1111 U1O LTD. 
FOR POST HASTE -POST FREE SERVICE 

MARTIN RECORDAKITS 
QUARTER TRACK 

BSA. TD2, Marriott heads, L eerie. 111.11.0 
Deposit 01.4.0 and 12 monthly 191 - 

Tape Amplifier, as over, but quarter -track £9.9.0 

Deposit £1.0.0 and 9 monthly 01.1.0 
Case, two -tune grey with speaker £4.4.0 

Complete Kit, with tape and microphone 025.0.0 
Deposit 02.10.0 and 12 monthly 02,1,8 

Collaro Studio Deok. Marriott X .eues heads 017.17.0 
Deposit 11.17.8 and 12 monthly £1.9.5 

112.12.0 Tape Amplifier, as over but quarter track 
Deposit 11.7.0 and 12 monthly £1.0.8 

Case. with speaker, two -tone grey 
Complete Kit, with tape and microphone £35.0.0 

Deposit 03.10.0 and 12 monthly 14.18.E 
Tape Proampllyer for Colon Studio Desk, with power supplies, 

ECM, ECL82, EZ80 and 65082. Radio and Mir socket , 

gives au equalised output of 400mV 
Halt Track 

Deposit 11.0.0 and 8 monthly 11.1.0 
Quarter Track 

11.1 0 Deposit 11.0.0 and 9 monthly 
TAPE HEADS 
M.S.B. Quarter track Record /Playback and Erase Set 

£1 .2.0 Bradmat e Hail track Record/Playback head only 
Braamatic Half track Record /Playback and Erase a. Studio Set, £1.19.6 

Collaro pressure pad for third head position 41- 
Brenell Mk. 5 Series 2 4 -speed deck hall track 

084.11.0 Deposit 23.5.0 and 12 monthly 19.14.0 
Brenell Mk. 5 Tape Amplifier with power pack 

Deposit 14.120 and 12 monthly 14.8,2 

HALF TRACK 
B.S.R. TD2 Monardeek. Latent model, lit. spool 19,9.0 

Deposit 11.0.0 and 9 monthly 11.1,0 
Tape Amplifier for BOB. , Deck, printed eternal ready wired with 

ECC83. ECL82, EM85 and EZ80. Complete with all 
plugs, sockets, panels knobs etc. The whole amplifier 
mounts on to the deck making a self- contained unit, ... 08.8,0 
Deposit 11.0.0 and 8 monthly 11.1.0 

14.4.0 Case with 7 z 4in. speaker, two-tone grey 
£14.4.0 Complete Kit as above, with Tape and Microphone 

Deposit 02.4.0 and 1'2 monthly 11.18.8 
Collaro Studio Deck. Very latest model, 3 speed., 71n spools 110.19.0 

Deposit 11,2.0 and 8 monthly 11.7.8 
Tape Amplifier for Studio Doak, with ready wired printed circuit, 

control and input panels, mains and output transformers, 
knobs, pane, screw. etc., EF88, 21X:83. EM84, 2181 
and 2 -61.84, 3 watts output. Magic eye, Radio and 
lllo., input. Ex LIB socket, Tone and Monitor controls. 
Can be used as amplifier 011.11.0 
Deposit 01,4,0 and 12 monthly 19 /- 

Case for above, with 9 s Sit. speaker, two -tone grey 16.5.0 
Complete Kit, with Tape and Mierophone 029.0.0 

Deposit 12.18 .0 and 12 monthly 12.8.2 
Building instructions available at 2/6 each kit (refunded it kit bought,. 

JASON F.M. TUNERS 
FMT1, complete with 4 EF91 valves 18.12.5 

Deposit 11.0.8 and 8 monthly 11.2.0 
FMTB, less power, complete with 4 EF80 valves 27.17.6 

Deposit 11.0.0 and 7 monthly 11.8.8 
FMT2, with power, complete with 4 EF80 and 1 2280 !9.15.0 

Deposit 81.0.0 and 9 monthly £1.1.8 
nTS. Fringe complete 

and h9 monthly l 29.12.8 
power 11.1.4 Deposit 

FMT8, with power, complete with all valves 111.10.0 
Deposit 11.7.8 and 9 monthly 11.4.9 

STY/B, switched F.M. and TV round, self powered, all valves.... 115.7.0 
Deposit 11.18.0 and 12 monthly 11.5.3 

IHo yy Il, an JTVI2 but less power, ail valves 011,2.8 
Deposit 01.4.8 and 8 monthly 11.7.5 

Iadrastiou book is inoluded in all kits, hut otherwise 2/8 and 840. 

AMPLIFIERS ,MONO) 
Linear L46 3 watt, 3 valor 65,19.0 
Linear Diatonic, 12 watt, suitable Mic. or Onitar 112,12.0 

Deposit 01.7.0 and 12 monthly 11.0.8 
Linear Coneord, 30 watt, ideal Guitar amp., with oaae 118.0.0 

Depoalt 11,18.0 and 12 monthly 01.0.10 
Dalai GAS, integrated amp. and P.A., 6 watt, ECL86 valve 018.68 

Deposit 11.8.8 and 12 monthly 11.1.8 
Dulei DPA16, 15 watt with 2 valve pre-amp 026.4.0 

Deposit 12.10.8 and 12 monthly 12.1.11 
Triplalone Hi -Fi Major with pre -amp. Guitar or MIe !18,188 

Deposit 11.16.3 and 12 monthly 01.8.1 
Leak TL/12, 10 watt Main amp, only 018.18.0 

Deposit 12.0.8 and 12 monthly 11.11,1 
Leak Paisleys III pre -amplifier £15.15,0 

Deposit 11.11,8 and 12 monthly 11,8.1 
Goad, 15 watt Main amplifier only 022.10,0 

Depoelt 12.6.0 and 12 monthly 11.17 4 

Quad pre- amplitter, Mono 019.10.0 
Dspoeit £1.19.0 and 12 monthly 01.11.4 

AMPLIFIERS )STEREO) 
Dalm AC202, Integrated 11812.0 

Deposit 11.7.0 and 12 monthly 11.0.8 
Duloi GA506 integrated 118.19.0 

Deposit 180,8 and 12 monthly 01.11.1 
Rogers Cadet Mk. 2 with pre -amplifier, 4 ECL86 valves 128.15.0 

Deposit 12.13.8 and 12 monthly 12.4.5 
Leak Stereo 20 Maio amplifier 130.9.0 

Deposit 08.4.8 and 12 monthly 12.10.3 
Leak Varlslope III. stereo preamplifier 125.0.0 

Deposit 12.10.0 and 12 monthly 12.1.6 
Quad 22 Stereo Control Unit £25,0.0 

Deposit 02.10.0 and 12 monthly 12.1.0 
For Quad Main Amplifiers see Mono section above. 

£5.5.0 

£8.8.0 

£9.0.0 

128.0.0 

RADIO TUNERS 
Armstrong T4C V.H.F. Tone', sell powered 117.19 .0 

Deposit 11.19.9 and 12 monthly £1.9.5 

Armstrong ST3 Mk. 2 A.M. /F.M. Tuner, self powered 
£. 1 

12'5.11,0 

Deposit 12.18.0 and 12 monthly 
Armstrong AB208 A.M./ P.M. Radio chassie basa and treble 

121.4.0 controls, P.D. inputs etc 
Deposit 11.8.0 and 12 monthly 1114,10 

Armstrong Jubilee Mk. 2 A.M./P.M. push -pull output .toge £28.5.0 
Deposit 02,16.8 and 12 monthly !86.11 

Armstrong Stereo 55 A.M., P.M. Radio chaser, with stereo gram. £29,18.0 
Deposit 13.2.8 and 12 monthly 12.9.5 

Armstrong Stereo 12 Mk. 2 A.M. /P.M. Radio chassis, stereo gram 
and push -pull output stages 140,6.0 
Deposit 24.0,8 and 12 monthly 03.9,11 

Brass escutcheon available for Ab 208 and Jubilee Mk. ' 7/6 

GRAMOPHONE UNITS 
Garrard SRP10 with GUS cartridge, Mono. einale player £6.9.11 

B,S.B. ÚA14 with TC8 cartridge, Mono. 4 speed changer £0.19.0 
Deposit 01.0.0 and a monthly 21.8.3 

G d Autoslim, Mono OC8 cartridge- 4 speed clanger 18.18.8 
Deposit 11.0.0 and ti monthly 11.8.3 

Garrard ATO Antolini de Lase- rick Moto -artridge £11.8.0 

Deposit £1.8.6 and 9 monthly 11.4 0 

Philips A011018 Stereo cartridge. will change lin. records 012.12.9 
Deposit 11.7.0 and 12 monthly 21.0.8 

Derma Derma Arm and Ping -in Shell £5.5.0 

Deuce DeraraTrausoription Cartridge 14,14.6 

Deem Denim Auto Cartridge 03.13.6 

Goldring 011.58 with arm, lees cartridge £15.19.8 
Deposit 11.14.0 and 12 monthly 11.8.6 

Goldring "SS" Transcription. no arm 217.14.0 
Deposit. £1.19.0 and 12 monthly 11.9 0 

Goidriug GL55K, as tí1.50 but wee pick -up arm f18.1.7 
Deposit 11.7.7 and 12 monthly 11.1.8 

Garrard 411/F with M000 OC8 cartridge 117,0.0 
Deposit 21,14.0 and 12 monthly 21.8.2 

Garrard Lab Type "A" T anscription autochanger, Mono UCB. ... 119.14.9 
Deposit 11.19.8 std 12 monthly 11.12.9 

440.12.4 Garrard 301 
Deposit 82.3.2 and 12 monthly 11.14.0 

Garrard 101 Strobe 122.0,0 
Deposit 12.4.0 and 12 monthly 01.18.8 

LOUDSPEAKERS 
Goodman' Airlift* S 00.5.7 Goodman Asfom 401 l'2in. Colt 

Goodman,' Axiom 10 £8.5.11 Deposit 11.1.0 and 8 monthly 11.6.9 
Goodman Axiom 301 121n. Unit 

£7.0.0 Goodman. 5K /20 /XL Deposit £1,9.0 and 12 monthly 11,4,0 

Wharfedale Super 8 /BlIDD £8.14.2 Wharfedale W12IEG 12in. 16 watt Uultar speaker 

W.H. HF1012 loin ¿4.7.0 Deposit 01.1.0 and 12 monthly 17/6 

0 
Wharfedale Super 10 /RS /DD loin. high noway unit 

R.T.C. 12m. Unit, 16 watt 15.1. Deposi' 11.3.8 and 12 monthly 17/11 

B.T.C. Hi -Fi Matter £8.4.0 Wharfedale R9112/DD l2iu. 15 watt Hi -Pi speaker 

tloodmans %O 5000 cross-over 51.19.0 Deposit £1.7.8 and 9 monthly 01.4.9 

48 SURBITON ROAD, KINGSTON UPON THAMES, SURREY 
Established over 30 rears Telephone KIN 5549 

We pay all postage and insurance. All orders despatched same day. Money refund guarantee 

Hours: 9 a.m. 6 p.m. i1 p.m. Wednesday . We do not close for lunch. Open all day Saturday 

010.7.0 

!14.10.0 

!10.10.0 

!10.18.0 

011.10.0 
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INCREASE 

YOUR 

KNOWLEDGE 

1 t 
CHOOSE THE RIGHT COURSE FROM: 
RADIO AND TELEVISION ENGINEERING, 
INDUSTRIAL TELEVISION, RADIO AND 
TELEVISION SERVICING RADIO SERVICE 
AND SALES, VHF /FM ENGINEERING, ELEC- 
TRONICS, COMPUTERS AND PROGRAM- MING, ELECTRONIC TECHNICIANS, 
SERVOMECHANISMS, TELEMETRY, COLOUR 
TV, INSTRUMENTATION, AND PRINCIPLES 
OF AUTOMATION. 

ALSO EXAMINATION COURSES FOR: 
A.M.Brit.I.R.E.; City and Guilds Telecom. 
Technicians, C. & G. Radio and T.V. Servicing (R.T.E.B.), and P.M.G.'s Certificates. C. & G. Radio Amateurs' Certificates. 

LEARN AS YOU BUILD 
Practical Radio Courses: Gain a sound knowledge of Radio as you build YOUR OWN 5 -valve superhet radio receiver, Signal Generator and High -quality Multitester. At the end of the course you have three pieces of permanent and practical equipment and a fund of personal knowledge and skill. ICS Practical Radio Course opens a new world to the keen Radio amateur. 

aeoaola etr®ru 
Wo iBlYlaOa 

811111111111111111 

asnNoa aaWwa 

vouun «11001.1 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

475 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 
Whether you need a basic grounding, tuition to com. 
plete your technical qualifications, or further special- 
ised knowledge, ICS can help you with a course 
individually adapted to your requirements. 
There is a place for you among the fully- trained men. 
They are the highly paid men -the men of the 
future. If you want to get to the top, or to succeed 
in your own business, put your technical training in 
our experienced hands. 
ICS Courses are written in clear, simple and direct 
language, fully illustrated and specially edited to 
facilitate individual home study. You will learn in 
the comfort of your own home -at your own speed. 
The unique ICS teaching method embodies the 
teacher in the text; it combines expert practical 
experience with clearly explained theoretical training. 
Let ICS help you to develop your ambitions 
and ensure a successful future. Invest in your own 
capabilities. 

FILL IN AND POST THIS COUPON 
TODAY 

You will receive the FREE ICS Prospectus listing the 
examinations and ICS technical course in radio, television 
and electronics. PLUS details of over 150 specialised 
subjects. 

PLEASE SEND FREE BOOK ON 

NAME_....._.._.._ .._...__..__..._.--..--. 

ADDRESS 

OCCUPATION ... AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 170, 1 NTERTEXT H OUSE, PARKGATE RD, London SWI I 

10.63 
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PORTABLE TRANSISTOR RADIOS 
BACKED BY SUPER AFTER SALES SERVICE 

ROAMER SEVEN Mk. III 

9 stages -7 transistors and 2 diodes. 

Covers Medium and Long Waves. Trawler Band and two 
Short Waves to approx. 17 metres. Push -pull output for 
room tilling volume from rich toned heavy duty 5in. 
speaker. Ferrite rod aerial for M &L waves and telescopic 
aerial for S Waves. Air spaced ganged tuning condenser 
ensures wonderful station selection. Simulated hide 
case with gilt trim and shoulder and hand straps. 
Size 9 x 7 x 41n. approx. The perfect portable and the 
Ideal car radio. (Uses PP9 battery available anywhere.) 

5 WAVEBAND 
PORTABLE OR 

CAR RADIO 
Amazing performance 

and specification 
Total cost of parts now only 

£5.19.6 
Parts Price List and easy 
build plans 31 -. 

I 
MELODY SIX maned volume and per. 

Jor nonexr ... hoe .salir ,o'rn, up 
m my r 

S. S. (,'., Slockton on Ten. 

8 stages -6 transistors 
and 2 diodes. 
Our latest completely portable 
transistor radio covering me- 
dium and long waves. Incorpor- 
ates pre -tagged circuit board. 
3in. heavy duty speaker, top 
grade 

tuning 
transistors. volume 

wave 
change slide switch, sensitive 
(3in. ferrite rod aerial. Push -pull 
output. Wonderful reception of 
B.H.C. Home and Light, 208, and 
many Continental stations. 
Handsome leather look pocket 

size case, only 61 x 31 x 111n. approx.. with gilt speaker grille and 
supplied with hand and shoulder straps. 
Total cost of all 9 £4..6 P. & P. Parts Price List and 
parts only L`f 77 31 -, easy build plans 21- 

TRANSONA SIX I NEW! 
8 stages -6 transistors 

and 2 diodes. 
This is a top performance 
receiver covering full Medium 
and Long Waves and Trawler 
Band. High -grade powerful 
magnet lin. speaker makes 
listening a pleasure. Push 
pull transformers for ample 
power.' Ferrite rod aerial. 

any stations listed in one 
evening including Luxem- 
bourg loud and clear. 
Attractive case in grey with 
red grille. Site 6) x 41 x lfin. (Uses 
PP4battery available anywhere). 
(Carrying strap. 2/- extra). 
Total cost of all 59x6 P. & P. Parts Price List 
parts now only 316 and easy build plans 116 

SUPER SEVEN 
9 stages -7 transistors 

and 2 diodes 
Covers Medium and Long 
Waves and Trawler band. The 
ideal radio for home, car or 
can be fitted with carrying 
strap for outdoor use. Com- 
pletely portable -has built in 
aerial for wonderful recep- 
tion. Special circuit incor- 
porating 2 R.F. stages, push 
pull output. 3in. speaker (will 
drive larger speaker). Size 
7) x 54 x li1n. (Uses PP6 bat- 
tery available anywhere.) 

Total cost of all £3e 19.6 P. & P. 
parts now only 3f6 

Parts Price List and easy build plans 21 -. 

Radio Exchange Co: 
27 HARPUR STREET, BEDFORD 

Phone 2367 Opposite Co-op. I0 -I p.m. Sat.. 

P. & P 
5(6 

I TRANSONA FIVE I 

Parts Price List and easy 
build plans 21- 

"Nom, LigA( 
nFN. Luz, all 
r good volume.- 

(3.P., Inerham 

7 stages -5 transistors 
and 2 diodes. 
Fully tunable over medium 
and Long Waves and Trawler 
Band. Incorporates Ferrite 
rod aerial, tuning condenser. 
volume control, new type fine 
tone super dynamic speaker, 
etc. Attractive case. Size 6} x 
4t x liin. with red speaker 
grille. 
available ailableanywhe 

battery 
. 

Total cost of all 
parts now only 426 

P. & P. 316. 

I POCKET FIVE 
7 stages -5 transistors and 2 

diodes. 
Covers Medium and Long Waves and 
Trawler Band, a feature usually 
found in only the most expensive 
radios. On test Home, Light, Lux- 
embourg and many Continental 
stations were received loud and 
clear. Designed round supersensi- 
tive Ferrite Rod Aerial and fine tone 
2 :in. mon Ing col) speaker, built into attractive black case with red 
speaker gril.'. Size 5t x It x 31,1n. (Uses PP9 battery available any- 
where). 

Total cost of all 42f6 P & P 3f. arts now only 

'ii9i(111I91 

Parts Price List and 
easy build plans 116 

ROAMER SIX 

Total cost of all 1.4. 6 19. 
parts now only 1G 7 V P. & P. 316. 

8 stages 6 trans- 
i tors and 2 diodes. 
L sten to stations 
half a world away 
with this 5 waveband 
portable. Tunable on 
Medium and Long 
waves. Trawler Band 
and two Short waves. 
Sensitive ferrite rod 
aerial and telescopic 
aerial for short 
waves. Top grade 
transistors. 3-Inch 
speaker, handsome 
case with gilt fittings 
Size Bt x 46 x lün. 

Parts Price List and 
easy build plans 31-. 

All components used in our receivers may be pur- 
chased separately if desired. Parts price lists and 
easy build plans supplied free with sets of parts or 
available separately at prices stated. 
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THE R.S.C. BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI -PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 
Eminently suitable for bass guitar and all other musical instruments 
* Incorporating tsso í2à n. heavy duty '25- watt high flux 17,000 lines) loudspeakers with Liu. diameter speech coils. Designed for efficiently' handling full output of amplifier at frequencies down to 25 c.p.s, * Dual ('one in second speaker reproduces frequencies up to 17,000 c.p.s. * heavily made cabinet of convenient size 24 x 2l x liin. has an exceptionally attractive covering in two contrasting tones of Vynair. * For 200 -250 v. to 50 c.p,s, A.C. mains operation. * Four jack socket inputs and two independent vol. controls for simultaneous connection of up to four instrument pick -ups or microphones, * Separate bass and treble controls providing more than adequate "Boost" or "Cut". 
*LEVEL frequency response throughout the audible range. * SUPERIOR TO UNITS AT TWICE THE COST. 

Send S.A.E. for leaflet. 392 Gns OR DEPOSIT of £4.3.0 and 12 monthly 
payments of £3.9.11. Carr. 17 /6. 

R.S.C. JUNIOR GUITAR AMPLIFIER 
5 -watt high quality output. Separate bass and treble "cut" and 'boost" controls. Sensitivity 15 m.v. Two high Impedance inputs. 10in. loudspeaker. Handsome, strongly made cabinet (size 14 x 14 x 7ín. 
approx.) finished in attractive and durable polychrome. 200 -250 A.C. mains operation. 
£8.19.6 Or 

DEPOSIT 
Payments £1. 

1 Cdr monthly 

LINEA It TILI:1lO1.O /l'REAMP. UNIT Designed for introducing the Tremolo effect to any amplifier which is fitted with a reserve power supply point for smoothed H.T. and 8.3 v. A.C. L.T. This applies to practically all amplifiers of our manufac- ture, and to those of several other manu- facturers. The unit plugs into power supply point and any input socket of amplifier. Controls are Speed (frequency of interrup- tions). Depth (for heavy or light effect). Volume and Switch. Three sockets are for two Inputs and Foot Switch. 
ONLY 4 GnS 

DERBY 
NOW OPEN AT 
26 Osmaston Road 

THE SPOT 
TRANSISTOR SALE. Mollard 0071 3/9. 0C45 4/11, OC44 4/11 OC72 4/9, OCBI 4/11, 0C171 
XA 12 $ 9, XB113 3/9, XB10493 9. XCIO1A 
3/9. Postage 6d. for up to 3 Transistors. 
D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case, mains trans., F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch, vari- 
able Speed regulator and circuit. For 
200 -250 v. A.C. mains. Suitable for Electric Trains. Limited number available at 29/11. 

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

6/12 v. 1 a. .. 3/11 24 v. 20 amp. 89/9 
6/12 v. 2 a. .. 8/11 H.T. TYPES H.W. 
6/12 v. 3 a. .. 9/9 150 v. 40 mA .. 3/9 
6/12 v. 4 a. .. 12/3 250 v. 50 mA .. 3/11 6/12 v. 6 a. .. 15/3 250 v. 60 mA .. 4/11 
6/12 v. 10 a. .. 28/9 250 v. 80 mA, , . 5/11 
6/12 v. 15 a. 35/9 250 v. 250 mA . 11/9 CONTACT COOLED. 250 v. 75 mA, F.W. (Bridge), 10 /11. 250 v. 50 mA, F.W. (Bridge), 8/11. H.W. 250 v. 60 mA, 5 /11. 
HI -FI le- WA'I'T AMPLIFIERS. MPLIFIERS. 
Brand New Complete Á.19.9 Carr, 
Manufacturers' discontinued Model. 
Push -Pull output. Latest high efficiency 
valves. Dual separately controlled Inputs for "Mike". Separate Bass and Treble 
Controls. High sensitivity. Output for 
3 or 15 ohm speaker. Guaranteed tested 
and in perfect working order. 
HUGE PURCHASE OF 
BRAND NEW 24v. 20 Amp. 
F.W. (Bridge) SELENIUM 
RECTIFIERS. each 49/9 

R.S.C. SENIOR Guitar Amplifier 
14 watt high -fidelity push -pull output. 
Separate bass and treble 
"cut" and "boost" con- 
trols. Twin separately 
controlled inputs so that two instruments or 

mike" and pick -up can 
be used at the same time. 
Two loudspeakers are 
incorporated, a 12in. high 
flux 14 watt bass unit, 
and a 6 x 4in. elliptical 
for treble. Cabinet is well 
made and finished as 
Junior Model. Size 
approx. 18 x 18 x 81n. 
Only 16 Gns. l arr. 

Send S.A.E. for leaflet. 
Or DEPOSIT 371 - and 
nine monthly payments of 37/ -. 
HEAVY DUTY LOUDSPEAKERS IN SUBSTANTIAL REXINE COVERED CABINETS. Type BG1. Suitable for Bass 
Guitar. Speak Unit 15ín., High Flux. 
15 ohms, 25 watts. Cabinet size approx. 
24 x 21 x 13111. Only 191 gns. Or Deposit 
42/- and 12 monthly payments of 34/9. Type BG2. Suitable for Bass Guitar. 
Super Sensitive, 151n. 15 ohms high flux 
speaker. Cabinet size approx. 30 x 21 x 141n. Attractive covering of two contrasting 
tones of Rexíne and Vynair. Rating 50 watts. Only 29 gns. Or Deposit £3.7.8 and 
12 monthly payments of 50 / -. 
Type BG3 /2. Suitable Bass and Lead Guitar. Two 121n. high flux 15 ohms 2.5 watt 
speakers, one with aluminium speech coil 
and dual code to provide smooth frequency 
response from 25 to 17.000 c.p.s. Cabinet 
size approx. 30 z 21 x 141n. Covered in two contrasting tones of grey Vynair and Rexine. Rating 50 watts. Only 29 gas. 
Or Deposit £3.7.8 and 12 monthly pay- 
ments of 50/ -. 
LARGE REXINE COVERED SPEAKER CABINETS. Heavy block - 
board construction. Very attractive two tone covering of Rexíne and Vynair. Size 
30 x 21 x 161n. cut for 15ín. or 181n. speaker or for two 121n. liar's. or Deposit 25/9 and nine monthly payments 25/9. Size 30 x 30 
x 16í.n. cut for 15ín. or 181n. speaker 13 gns. or Deposit 30/4 and nine monthly pay- 
ments 30/4. Suitable speakers available. 
FANE EXTRA HEAVY DUTY LOUDSPEAKER Din. TYPE 153. 
40 watts. Total flux 375,000 lines. Ex- tremely high sensitivity. 15 ohm voice coil. Only 18 gns. or Deposit 35/- and 
12 monthly payments 35/ -. 
FANE EXTRA HEAVY L/SPEAKER 
183. 18ín., 15 ohms. 60 watts, lin. dfam, 
Speech Coll. Total Flux 375,000 lines. High sensitivity. ONLY 25 gas, or Deposit 52/9 and 12 monthly payments of 
43/ -. Send S.A.E. for leaflet on 153 and 183. 

R.S.C. B20 BASS GUITAR 
AMPLIFIER 

A highly efficient unit incorporat- 
ing a massive 15in. high flux loud- 
speaker specially constructed to 
withstand heaviest load condi- 
tions. Rating 25 watts. Indivi- 
dual bass and treble controls give 
ample "boost" and "cut ". Two 
high impedance jack socket In- 
puts are separately controlled. All controls are conveniently 
positioned in a recess on top of the 
cabinet. Cabinet is of substantial 
construction and attractively 
finished in two contrasting tones 
of Resin() and Vynair. Size 
approx. 24 x 21 z 13in. Operation from 200.250 v. 50 o.pa A.G. 
mains. 
Send S.A.E. for leaflet. 

29íp Gns mmonthlyoyayment. of 6s/1ó Carr. 17/6. 
Ex. GOVERNMENT ACCUMULA- 
TORS, Size 71 x 4 x 21n., 2 v. 16 A.H. brand new, 8/9 each, 3 for 15/6. 
Ex. GOVT. SMOOTHING CHOKES. 
200 
150 mA, 10 H5 0 ohms 8 mmA. 

819; 

900 ohms 5/9: 120 mA, 12 H, 100 ohms 8/91 
60 mA, 50 H, 1,000 ohms 8/9: 100 mA. 10 H. 
100 ohms 8/9: 60 mA, 5-10 H, 250 ohms 2/1)C 
COMPLETE POWER PACK KIT, 19/11 Consisting of Mains Trans., Metal Recti- 
fier. Double electrolytic, smoothing choke 
chassis and circuit. For 200 -250 v. A.G. 
mains. Output 250 v., 60 mA, 6.3 v. 2 a. 
R.S.C. POWER PACK, 39/9. Louvred metal case only 8 it 54 x limns. Stove enamelled. For 200 -250 v. A.C. mains 
Output at 4 pin plug and socket 250 y, 
60 mA, fully smoothed and 6.3 v. 2 a. Suit- 
able for power requirements of almost 
any Pre -amp. or Radio Tuner. 
R.S.C. BABY ALARM or INTER. 
COMM. KI'r. Complete set of parts with 
diagrams, etc. Housed in two polished walnut finished cabinets of pleasing 
design. High sensitivity. For 200 -250 v. 
A.C. mains. Fully isolated. Controllable 
at both units. An Intercomm. of this class 
would normally cost £20 -£30. Only 89/8 
Carr. 5/- or assembled ready for use 6 two. 

R.S.C. 

EX. 
R CTIGFOI RS 

SELENIUM 

9 (BRIDGE) F.W. ONLY 9 

(Manchester) MAIL ORDERS to S County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under Ill Ltd. Postage 219 extra under [2. 4)6 extra under ES. Trade Supplied. S.A.E. with all enquiries pieeteeJ 
LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER ) LEEDS '_.1 

I 

32 High St. 16 Gt. Western 13 Exchange St. SI Savile 73 Dale St. 56 Morley St. 0.10 Brown St.' 5-7 Cou Arcade Castle Market St., Hull Liverpool 2 (above Alhambra (Market St.) (Mecca) Half -day (Opp Snow Hill Bldgs. Sheffield Theatre) Bradford Manchester 2 Bel Lads.c Thursday Sta) No half-day Half -day Thursday Half -day Wednesday No fiai( -day No ? 
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R.S.C. (Manchester) 
Potage] 9 extra under 12. 416 extra eunder £5.ef Trade Supplied. AE. with 

LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER 

32 High St. 6 Ge. Western 13 Exchange St. SI Savile 73 Dale St. Morley St. 8 -10 Brown St. 

Arcade Castle Market St., Hull Liverpool 2 (above Alhambra (Market Sc.) 

(Opp Snow Hill Bldgs. Sheffield Theatre) Bradford Manchester 2 

Sta)Nohalf -day Half -day Thursday Half -day Wednesday No half-day Half -day 
Thursday 

FANE HEAVY DUTY HI -F SPEAKERS 
12in. 15 ohms. Cast chassis. Exceptionally 
robust £in. diam. Voice coil Assemblies. 
122/10 20w., 5 gns. 122/10A 20w.. 6 gns. 
122/12 20w.. 6 gns. 122/12A 20w., 87.19.8. 
122/14 22w., 9 gns. 122/14A 22w.. 10 gns. 
122/17 25w., 11 gns. 122/17A 25w.. 12 gns. 

5idiem. ices 
Exceptionally 

robust2n VoCO l 
152/12 20w., 12 gns. 152/12A 20w., 13 gns. 
152/14 27w., 14 gns. 152/14A 27w.. 15 gns. 
152/17 35w.. 18 gns. 152/17A .35w., 17 ans. 
"A" indicates dual cone type, 30- 17.000 
c.p.s. Send S.A.E. for leaflets. Terms 
available. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control S5ages. Certified performance 
figures c1,ipare equally with most ex- 

700 db down. Frequencyaresponsem 
level 

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 r OUTDOORFUNC- 
TIONS, u ewith 
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 part e 

with fully 
Complete 

chassis and point -to -point 
wiring diagrams and in- 

Carr. 10 /- structions. If required 
perforated cover with car- 

rying handles can be supplied for 19/9. 
The amplifier can be supplied, factory 

months 
with 

guarantee. for 14 gns. Send 
and 

.Ë 
for leaflet. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers 
available at competitive prices. 

WE STOCK ARMSTRONG, DULCI, 
LINEAR, and 

JASON EQUIPMENT . OODMANS, W.B. AND FANE 
SPEAKERS 

GARRARD AND GOLDRING T/TABLES 

aUhighRq a1 quality 
FEEDER 

TuneUNIT. 
Design 

ial1Y 
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 8.3 v. 1 amp. required from ampli- 
fier. Size approx. 9 x 6 x 7m. high. Simple 
alignment procedure. Point -to -point 
wiring diagrams, instructions and priced 

building 
with 

S.A.E. ffor leaflet. 

I I Gns. 

P.M. SPEAKERS. 10in. W.B. "Stentor- 
ian" 3 or 15 ohms tyife HF 1012 10 watts, 
hi- fidelity type. Recommended for use 
with our 
3 ohms 10Awat 

Amplifier, 
2,000 lis es) 59 6. 

R.A. 

TWEE - l'ERS. R.A. 3 ohm 19/9.15 ohm 25/9. 

Speakers. Idealtor Stereo. Only 39/9 eat 

Jason FMTI V.H.F. /F.M. Radio Tuner de- 
sign. Total costs of parts including valves. 
Tuning dial, Escutcheon. etc.. £7.19.8 
LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit, and most micro- 
phones. Negative feed -back 12 db. Sep- 
arate Bass and Treble Controls. For 
mains 200 -250 v. 50 c /s. Output for 2 -3 
ohm speaker. Mollard valves EZ80. 
ECC83. EL84. Size only 7 x 5 x 5f in. high. 
Guaranteed 12 months. Only 85.19.8. 
Send S.A.E. for leaflet. Terms: Deposit 
22/6 and 5 monthly payments of 22/6. 

C.O.D. under LI. 
all enquiries please. 

LEEDS 
S -7 County 
(Mecca) Arcade 
Briggate, Leeds 
No half -day 

12ín. 10 WATT HIGH QUALITY 
LOUDSPEAKER 
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 
9 monthly pay- 
ments of 11/3. 
12ín. 20 WATT 
111 -F1 LOUD - 
SPEAKERS IN 
l ABINETS. Size 

18 x 18 x IOin. Finish as above. Terms: 
Deposit 17/9 and s monthly payments of 
17/9. Only £7.19.6. Carr. 8/6. 
For larger types see page 477. 

LINEAR 1.034 GRAM AMPLIFIER 
High quality. Separate Bass and Treble 
controls. Handsome appearance. Com- 
pletely enclosed. Black /Gold Frontplate 
5 gns. 

R.S.C. 4-5 WATT A5 HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the 
home, small club, etc. Only 50 millivolts Input Is re- 
quired for full output so that it Is suitable for use with 
the latest high fidelity pick -up heads. In addition to 
all other types of pick -ups and practically all "mikes". 
Separate Bass and Treble Controls are provided. These 
give 

egligible being 71 dn. down IS (Ib,of Negative feedback 
is used. H.T. of 300 v. 25 mA and L.T. of 6.3 s. 1.5 a. Is 
available for the supply or a Radio Feeder Unit, or 
Tape -Deck pre -amplifier. For A.C. mains Input or 200- 

230 -250 v. 50 C /s. Output for 2 -3 ohm speaker. Chassis is not alive. Klt Is complete 
lu every detail and Includes full punched chassis (with baseplate) with Blue 
Hammer finish and point -to -point wiring diagrams and Instructions. Exceptional 
value at only £4.15.0, or assembled ready for use 25/- extra Plus 3/6 care., or 
deposit 22/8 and 5 monthly payments of 22/6 for assembled unit. 

R.S.C. BASS REFLEX CABINETS, 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker, but suitable for 
any good quality loin. 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 £3.19.6. 
STANDARD MODEL. As above but for 
12in. speakers. Size 20 x 15 x 131n. For 

Suit- 
able rwith brass ferrules, ble legs 19 /6 per 
set of 4. 

NOW OPEN AT 
DERBY) 26 Osmaston Road 

THE SPOT 
R.S.C. GRAM. AMPLIFIER KIT. 3 

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

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 
6K7, SP61, 6V6C. Selectivity and quality 
excellent. Simple to construct. Point -to- 
Point wiring diagrams, Instructions and 
parts list 1/9, maximum building costs 
24.19.6. inc. attractive walnut veneered 
wood cabinet 12 x 61 x 5i in. 
MULTI -METERS. CARS' Ml. Sensiti- 
vity 2.000 ohms per volt. A.C. and D.C. 
54 / -. A.í0. Basic Meter sensitivity 155 
micro -amps A.C. and D.C. ranges 24.17.8. 
B.20. Sensitivity up to 10,000 ohms per 
volt A.C. and D.C. 88.10.0. 30,000 ohms per 
volt, with overload buzzer, 28.19.8. 
1t.5.('. JUNIOR HI -FI REPRODUCER. 
The very latest Goodman Axiette 8 

High Fidelity loudspeaker (retailing at 
approx. 5 gns.) fitted In a specially design- 
ed Bass Reflex cabinet size 12 x 18 x 101n. 
Acoustically lined and ported and finished 
in polished walnut veneer. Matching 
impedance 15 ohms. Fre- 
quency range 40- 15,000 c.o.s. 
Power handling 6 watts 
nominal. Ideal for Stereo. 
Limited number. 

8 Gns. 

Carr. 4/6 

R.S.C. BATTERY TO MAI 
Type BM1. An all -dry battery 
eliminator. Size 54 x 4) x 2ín. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200 -250 
v. 50 c/s is available. Suitable 
for all battery portable 
receivers requiring 1.4 and 
M v. This includes low con- 

vict with diagrams,C39 /9.eor 
ready to use. 48/8. 

NS CONVERSION UNITS 
Type BM2. Size 8 x 51 x 211n. 
Supplies 120 v. 90 v. and 60 v. 
40 mA and 2 v. 0.4 a. to 1 amp. 
fully smoothed. Thereby 
completely replacing both 
II.T. batteries and L.T. 2 v. 
accumulators when con - 
nected to A.C. mains supply 
200 -250 y. 50 c /s. SUITABLE 
FOR ALI. BATTERY RE- 
CEIVERS normally using 
2 v. accumulators. Complete 

kit of parts with diagrams and instruc- 
tions. 49/9, or ready for use. 59/8. 

R.S.C. CORNER CONSOLE CABINETS 
Polished walnut 
veneer finish. Pleas- 
ing design. JUNIOR 
MODEL. Sire 20 x 11 

x Bin. for is x 5in. or 
10 x bin. speakers. 
82.9.9. STAN- 
DARD MODEL. 
Size 27 x 18 x 
12ín. l'or 8 or 101n. 
speakers. £4.11.9. 
SENIOR MODEL. 
Size 30 x 20 x 151n. 
for 121e. Speaker. 
Suitable Speaker 
systems below. 
Only 7 gns. 

AUDIOTRINE HI -FI SPEAKER SYS- 
TEMS. Consisting of matched 121n. 
12,000 line, 15 ohm high quality speaker; 
cross -over unit (consisting of choke, 

response 
condenser, 

andc extended frequency mange 
ensure surprisingly realistic reproduction. 
Standard 10 watt rating £4.19.9. Carr. 5/ -. 
Or Senior 15 watt, 7 gns. Carr. 7/6. 

AUDIOTRINE 
F:QL'IP11EN'r 
CABINETS 
Size 36 x 15 x 
18ín. Beautiful 
walnut venee- 
red finish. Ele- 
gant contem- 
porary design. 
Robust con- struction. 
Uncut. remov- 
able baseboard 
Depth above Only 121 gas. 
baseboard 54'. Carr. 15/ -. 
Terms : Dep. 29/9, and 9 mth1Y. PYmts. 29/9. 
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AUDIOTRON HI -FI TAPE RECORDER KIT 25 GNS. 
2 Carr. 

REALISM AT INCREDIBLY LOW COST, (AN BE ASSEMBLED IN AN HOUR 17/6. 
Incorporating the latest Collaro Studio Tape Transcriptor. The audiotrine High Quality Tape Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a Reel of Best Quality Tape and a Handsome Portable carrying Cabinet with latest attractive two-tone polychrome finish, size 141 x 15 x 811n. high and circuit. Total cost If purchased individually approximately £40. Performance equal to units in the 160 -180 class. S.A.E. for leaflets. TERMS. Deposit £2.13.9 and 12 monthly payments of 44/ -. Cash price if settled in 3 months. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
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 A.10. 
High sensitivity. Includes 5 valves, ECC83, 
ECC83, EL84, EL84, EZ81. High Quality sec- tionally wound output transformer specially 
designed for Ultra Linear operation and reli- 
able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequency 
response ± 3 d.b. 30- 30,000 c /s. Six negative 
feedback loops. Hum level 60 d.b. down. ONLY 
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick -ups and microphones. Comparable with the very best designs for STAN- DARD or LONG PLAYLNG RECORDS. For MUSICAL INSTRUMENTS such as STRING, BASS, LEAD OR RHYTHM GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a, For supply of a RADIO FEEDER UNIT. Size approx. 12 x 9 x 71n. For A.C. mains 200 -250v. 50 c.o.s. Output for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full Instructions built 51/- 

point-to-point wiring diagrams supplied. Only 8 Gns Carr. (Or 
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send S.A.E. for illustrated leaflet detailing Cabinets. Speakers, Microphones, etc., with cash and credit terms. 

efr 

LINEAR TAPE PRE -AMPLIFIER. Type LP /l, Switched Negative feedback equalisation Positions for Record Hin., Slin., 71ín, and Playback. EMS4 Recording Level Indicator. Designed primarily as the link between a Collaro Tape Tran- scriptor and a high fidelity amplifier, but suitable for almost any Tape Deck. Only 9 ans. S.A.E. for leaflet. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo- phonic amplifier giving 5 watts high quality output on each channel (total 10 watts). Sensitivity Is 50 milli- volts. Suitable for all crystal stereo heads. Ganged Bass and Treble Control give equal variation of "lift" and "cut". Provision is made for use as straight (monaural) 10 -watt amplifier. Valve line -up ECC83, ECC83, EL84, EL84, EZ81. Outputs for 2-3 ohm speakers. Point -to -Point wiring diagrams and in- 8 Gns. structions supplied. Send S.A.E. for leaflet. Full constructional details and price list 2/6. Carr. 10 / -. Kit can be supplied assembl ed ready to use for 59/8 extra. 

SENSATIONAL 
STEREO OFFER 

A complete set of part, (4 Gns.) to construct a good 
quality Stereo amplifier with an 
undistorted Output total 6 watts. 
For A.C. mains Input of 200 -250 v. Sensitivity 130 m.v. Ganged Vol. 
and Tone Controls. Preset balance 
control. Full instructions and 
wiring diagrams supplied. Stereo 
Pick -up Head 19/9 extra with above only. 
SOLDERING IRONS. 230 -250 v. 30 
watts. First quality. For Radio 
work. 18/9. Spare elements and bits 
available. 

ONLY 3 
PAIRS OF SOLDERED 

JOINTS 
PLUS 

MAINS 

HI -FI CRYSTAL PICK -UP HEADS, (Cartridges.) Acos Standard replacement for Garrard, B.S.R. and Collaro, 16/9. Acos Stereo-Monaural 29/9. Ronette Stereo -Monaural 59/6. B.S.R. Stereo 39/9. 
BRADMATIC RECORDING HEADS, High Impedance Record /Playback 22/ , Low Impedance Erase, 12/6. 

High Impedance, ERe ord/PlaybackA 5s, Low Impedance, Erase, 10 / -. PICK -UP ARMS, Complete and with latest Acos /hi -fi Turnover Cartridge 29/11. CRYSTAL MICROPHONES. Hand type NP110 14/9. R.T.C. 19/9, Acos Mie 40 25/9. Acos Mic 45 29/9, Stick type Acos 39-1 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 hl -fi Turnover head, Only £3.19.8. 
B.S.R. UA14 4-sp'd AUTO -CHANGERS 
with hi -fi turnover head, £6.19.6. Carr. 4/6. 
GARRARD AUTO -SLIM 4 -SPEED 
AUTO -CHANGER with high fidelity pick -up. Latest model. For 200 -260 v. A.C. mains. £7.19.8. Carr. 4/6. 
GARRARD AT6 AUTO -SLIM DE- LUXE 4-SPEED AUTOCHANGERS. 
Turnover GC8 head, for 200 -250 v. A.C. mains, 11 gns 
GLIA MINIATURE 2-3 WATT GRAM AMPLIFIER. For use with any single 
or auto -change unit. Output for 2 -3 ohm speaker. For 200 -250 v. A.C. mains. Size 
111 x 21 x 211n. Controls: Vol. and Tone with Switch. Only 59/8. 
B.S.R. MONARDECK TAPEDECKS. 
Speed Spin, per sec. With high quality recording heads, £8.19.6. Carr. 5/ -, Cabinets to take Deck and amplifier 38/8. 

R.S.C. BATTERY CHARGING 
All for A.C. Mains 200- 250v., 50 c /s. Guarant 

Assembled 4 -5 amps ASSEMBLED 
8/12 v. 2 amps, 
Fitted Ammeter and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Fused, ready for 
use with mains 
and output leads. 

49/9 CAW' 
6 /l2v. I amp. 27/9 
Less meter. 

6/12 v. 
Fitted Ammeter and 
variable charge rate 
selector. Also selector 
plug for 6 v. or 12 v. 
charging. Louvred steel 
case with stoved blue 
hammer finished. Fused 
and ready for use an 
with mains and 9 
output leads. Carr. 5/ -. 
Terms: Deposit 13/3 and 
5 monthly payments 13/3 
6/12 v. 3a., all facilities 

as above. Only 59/9. carr. 3/9. 

HEAVY DU'L'Y CHARGER KIT', 6/12 v. 6 amps. variable output. Consisting of Mains Transformer 0 -200 -230 -250 v.: F.W. (Bridge) Selenium Rectifier: Ammeter, Var- iable Charge Rate Selector Panels, Plugs, Fuses, Fuseholder and circuit. 59/9. Carr. 4 6. 

EQUIPMENT 
eed 12 months. 
BATTERY CHARGER KITS Consisting of Mains Trans- former. F.W. Bridge, Metal Rectifier, well ventilated steel 
case. Fuses. Fuse -holders. Grommets, panels. Heavy Duty 
Clips. cir cult. Carr. 3/6 extra. 
6 v. or 12 v. 1 amp. 22/9 
As above, with Ammeter 28/9 
6 v. 2 amps 19/9 
6 v. or 12 v. 2 amps 25/9 
6 v. or 12 v. 2 amps, inclu- 
sive of Ammeter 35/9 
6 v. or 12 v.4 amps 
6 v. or 12 V. 4 amps, with Ammeter and variable charge rate selector 52/9 

CHARGER AMMETERS 
0-1.5 a.. 0-3 a., 0-4 a., 0-7 a 
0-60 a.. 8/9. 

R.S.C. MAINS TRANSFORMERS (GUAR ANTEED) Interleaved and Impregnated. Prim- FULLY SHROUDED (continued)- 
- 425 -0-425v. 200mA, 6.3v. 4a, C.T. 5v. 3a 55/- 

425-0-425v. 200mA, 6.3v. 4a, C.T., 6.3v. 
4a, C.T., 5v. 3a. . 59/9 

450-0-450v. 250mA, 6.3v. 4a, C.T. 5v. 3a 89/9 OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 :1 for 

ries 200 -230'230 v. 40 c /s. Screened 
TOP SHROUDED DROP THROUGH 
250-0-250v. 70mA, 6.3v. 2a, 0- 5 -6.3v. 2a 17/9 
350-0-350v. 80mA, 6.3v. 2a, 5v, 2a .. 18/9 
250-0-250v. 100mA, 6.3v. 2a, 6.3v. la .. 21/9 
250-0-2,50v. 100mA, 6.3v. 3.5a, C.T. . 19/9 
250 -0-250v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 25/9 
300- 0 -300v. 130mA. 6.3v. 4a, 6.3v. la, for 

Mullard 510 Amplifier.. . .. 29/9 
300-0-300v. 100mA, 6.3v. 4a, 0- 5 -.3v. a 26/9 
350- 0 -350v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 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 -5-6.3 v, 2a. 

Midget type 21 x 3 x 3in. 17/11 
250- 0 -250v. 100mA, 8,3v. 4a. 05 -6.3v. 3a 27/9 
300- 0 -300v. 100mA, 6.3v. 4 a. 5v. 3a 27/11 
300-0-300v. 130mA, 6.3v. 4a, C.T. 6.3v. 

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

4/6 Small Pentode, 50000 to 30 ., ,. 4/6 Small Pentode 7/8.0000 to 30 ., 4/6 Standard Pentode 5,0000 to 30 .. 5/9 Standard Pentode 7,0000 to 30 .. 5/9 
10,000(1 to30 . 5/9 Push -Pull 8 watts. EL84, or 8N/E1 to 

30 or matched to 150 9/9 Push -Pull 10 -12 watts to match 6V6 
or EL84 to 3-5-8 to 150 19/9 Following types for 3 and 15n speakers: Push -Pull 10-12 watts 6V6 or EL84 .. 18/9 Push -Pull 15 -18 watts, 6L6, KT66 .. 22/9 Push -Pull Mullard 510 Ultra Linear . 29/9 Push -Pull 20 watts, sectionally 
wound, 6L6. KT66, EL34, etc. .. 49/9 

MIDGET MAINS Primaries 200 -250 v, 
50 c /s. 250 v. 60 mA, 6.3 v. 2a. ., 1119 
250 -0-250 v. 60 mA, 6.3 v. 2a. .. 12/11 Both above size 21 x 21 x 2 ins. 
FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c /s. primaries 8.3 v. 1.5a. 5/9: 6.3 v. 2 a, 7/6: 0 -4-8.3 v. 2a. 7/9: 
12 v. 1 a, 7/11: 6.3 v. 3 a, 8 /11; 6.3 v. 6 a. 
17/6; 12 v. 1.5 a, twice, 17/6. 
SMOOTHING CHOKES 
150 mA, 7 -10 H 250 ohms ,. .. 1119 100 mA, 10 200 ohms 
80 mA, 10 H 350 ohms -- -- -- ÿl9 60 mA, 10 H 400 ohms 
CHARGER TRANSFORMERS 
All with 200- 230 -250 v. 50 c/s Primaries: 
0-9-15 v. If a, 12/9; 0 -9-15 v. 2a, 14/9; 0- 9-15v. 
3 a., 16/9: 0-9 -15 v. 5a., 19/9; 0-9 -15 v. 6 a, 
23/9: 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: 
250 150 

TRANSFORMERS 
120 : 1 high grade, clamped, 7/9. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK 

ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE. PLEASE 

NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS& 
REJECTS WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED," BUT HAVE A SHORT AND UNRELIABLE LIFE 

05.2 61-'6BR8 
0111 61- 
OZ4OT 4/8 
lA3 2/6 
1A5 61- 
1A70T S/9 
1C1 4/9 
102 e/0 
1C3 6/9 
105 6l8 
ILK 10/6 
105 71- 
1D6 S/9 
1E1 613 
1162 2/9 
1F3 9/9 
1E7 16/- 
1FD9 8/9 
106 6/- 
1H56T 8/8 
1L4 219 
1LA6 16/10 
1LD6 /8 
1LN6 4/8 
1N5UT 8/6 
lei 6/8 
1P10 4/9 
1P11 6/6 
1116 4/9 
184 6/- 
185 8/I9 
1T1 84/11 
ITS 2/9 
1U4 7/- 
1U5 5/8 
2A7 10/8 
2028 3/- 
2D180 7/- 
2D21 6/8 
21. 11818 
219 8/- 
3A4 4/- 
3A8 6/9 
3B7 61- 
31163 4/- 
3Q4 6/9 
31215 7/8 
:354 4/9 
324 6/6 
401 4/- 
6H46T 91- 
6T4 8/- 
91.740 4l8 
5240 7/8 
6230T 4/8 
6Y4 9/6 
6Z3 1916 
6740 7/- 
0/301.8 8/6 
0A7 el- 
SASO 7/. 
6.4117 4/. 
6AC7 3l- 
0A05 8/9 
8A07 6/- 
BAJS 8/6 
OAKS 6/- 
6AK6 12/0 
OAKS 6/- 
BALS 2/8 
0AM5 2/6 
6.41116 3/. 

BAI QtB 20/- 
SATO 4/0 
6Al'6 5l- 
6AV6 5/6 
6B7 6/- 
BBSG 2/6 
6ßA8 6/- 
6338 6/8 
6B06G84/11 
611/111 5/6 
BBJ6 6/8 
OBQ6 6/6 
6BQ7A 7/6 
68E7 8/8 

918'61'70 
6887 251- 
OBW6 7/8 
6BW7 6/- 
610X6 4/- 
6C4 2/8 
605 4/- 
606 81- 
608 8/- 
6C9 11/- 
6010 7/9 
8012 818 
6017 1918 
OCDBG 9116 
OCHO 6/- 
6CW4 64/- 
ODI 116 
603 17/0 
6D6 8/- 
ODO 16/- 
8E5 6/. 
BFl 9/6 
OF6 6/8 
6F8G 4/- 
6F6OT 7/8 
6F8 6/- 
6E11 17/0 
6F12 8/- 
OF13 6I- 
6514 86/11 
6E15 9/8 
6F'16 7l- 
6E17 12/6 
6F18 18/6 
8F19 6/9 
6F23 9/6 
6F24 11/6 
6F28 6/- 
6F28 18/8 
6E32 4/- 
6F33 8/8 
506 210 
OHS 1/6 
6.156 3/- 
6J3GT 4/8 
OJO 81- 
6370 4/9 
OJ7GT 7/- 
818 12/6 
6H6 6/. 
43K70 1/6 
6K76T 418 
6K80 4/- 
6180T 7/0 
6E25 18/6 
OLI 9/6 
SLOG 8/6 
SIAM 61- 
6L7GT 4/6 
6L17 1218 
61.1.0 718 
OLIO 9/9 
OLDS 7/- 
6L013 7/-, 
6LD20 12/8 
eN76T 6/- 
6P1 18/9 
6P96 8/- 
6P28 19/6 
eP28 11/8 
6970 4/8 
6Q7GT 7/9 

6R76T 11/- 
68A7 6/11 
88C7 4/9 
55G7 4/9 
68117 8/- 
68.17 6/- 
69K7 4/6 
88L7 619 
60N7 4/8 
68Q7 6/9 
68107 19/8 
8957 8/- 
6U4(IT 9/6 
6U5G 5/- 

9/6 
6V60 819 
6V6OT 61- 
6X4 4/- 
6X5 416 
626 6/- 
7B6 9/- 
7B7 7/6 
7C5 10/- 
708 716 
7D8 21/- 
7D6 16/- 
7DO 16/- 
7D8 151- 
7517 5/9 
7R7 12/6 
787 14/- 
724 6/- 
8D2 2/6 
8D9 3/- 
9BW6 18/6 
9D2 8/- 
9D7 1218 
1001 9/6 
7O02 15/- 
10D1 9/- 
10D2 11/8 
10F1 10/- 
10pp''99 10/6 
10E18 10/. 
'OLDS 819 
1OLD11 10/9 
10P13 8/6 
10P14 19/- 
1103 17/5 
1105 17/6 
11E1 16/- 
11E3 17/- 
12A8 8/8 
12A8 16/6 
12606 18/6 
12AD8 1612 
12AE8 12/8 
12AH7 5/. 
12AR8 9/. 
12AT8 4/9 
12AT7 4/- 
I2AU6 8/8 
12AU7 4/6 
12AV6 5/y 
125X7 4/9 
12BA8 0/6 
128E6 5/. 
128117 7/8 
12E1 17/- 
12HOOT 1/6 
12J6GT 8/6 
12.170T 7/6 
12X5 17/5 
I2K7GT 8/9 
12K81.1T 9/- 
1207GT 8/9 
I2e17 7/- 
12F!'7 41- 
12807 3/- 
128E7 8/- 
128.17 6/- 
128E7 8/8 
12SQ7 $/- 
12SR7 6/- 
12150 7/- 
12Y4 5/- 

14117 28/8 
7487 17/5 
15D2 6/- 
18 1218 
19 10/6 
19AQ6 7/9 
19B06080/6 
19H1 6/- 
2001 18/6 
2002 81/- 
20F2 12/2 
SOLI 12/6 
2001 12/8 
2003 12/6 

20P4 13/9 
2055 1418 
25A60 78 
25L6GT 6/9 
25U4GT15/2 
2525 SI- 
25Y50 81- 
25Z40 71- 
2525 8l- 
25Z40T 8/- 
278U 8818 
28107 7/. 
8001 6/- 
30015 10/. 
30E2 9I- 
30E1.1 9/8 
BOFLI218/6 
30L1 619 
301,15 10/8 
30P4 12/8 
80P12 7/6 
SOP16 61- 
SOP19 12/8 
30PL1 10/- 
SOPLO 9/6 
30P1.14 19/8 
36A5 20/9 
35L80T 61- 
35W4 6- 
3583 19/4 
3514GT 4/9 
36260T 6/6 
408UA 18/9 
418TH26/11 
42 61- 
43 10/- 
60A6 21/10 
56E5 7/- 
SOCS 7/- 
80CD8040/9 
60L6OT 7 - 
62KU 145 
63EU 14/6 
75 VS 
76 616 
70 19/5 
77 6/- 
78 61- 
SO 616 
83 161- 
83V 19/6 
86A1 66/8 
86A2 9/9 
9040 07/8 
90AV 57/9 
9000 87/6 
90CV 48/- 
9001 16/- 
11082 16/8 
160C2 6/- 
161 18/- 
186BT84/11 
21500 618 
220B 19/6 
301 20/- 
302 10/6 
303 10/0 
304 14/- 
305 18/- 
306 18/- 
OSSA 12/6 
4033 16/- 

5763 
71/- 

16 

7193 1/9 
7476 8/- 
A1834 90/- 
AC044 101- 
AC2HL10/6 
AC2PEN 

11/0 
AC2PENl 

DD 15/6 
AC4PEN 

2718 
ACIPEN/ 

11D 25/11 

Ac6PFN6/- 
AC/PEN 

III 17/6 
AC/PEN 

(7) 17/. 
AC/811 98/8 
ACISO/VM 

18II- 
ACTH' 82/4 
AC/TP 19/- 
ACIVP112/- 
ACVP2 99/8 
ATP4 9/8 
AZ1 6/6 
AZ31 -/- 
AZ41 5/e 
B36 61- 
BL83 10/6 
Cl 10/8 
010 19/8 
CBL1 12/- 
CCH35 18/- 
CK608 8/6 
CIA 98/10 
CL93 11/6 
CVO 2/6 
CV68 10/5 
CV271 1918 
CY1 18/9 
CY1C 15/2 CM 6/9 
Dl 1/8 
DIS 18/6 
D41 8/8 
042 10/0 
D83 5/- 
D77 8/8 
DAC82 8/3 
DAF91 3/9 
DAF96 6/8 

IX.5 D0 6/9 
0114 12/8 
0041 18/8 
DDT4 8/8 
DET26 7/6 
D1'33 8/0 
DF68 161- 
DF72 80/- 
0691 9l9 
DF90 6/8 
DF97 7/6 
D1230 16/8 
DH63 4/6 
DH76 8/9 
0H77 4/6 
DH81 26/11 
DH10197/11 
D11107 15/9 
DK32 6/9 
DX40 16/S 
DK91 419 
DK92 619 
DK9O 6/9 
DL33 7/8 
D1.36 518 
DL63 6f- 
DLOO 17/6 
DLOS 16/- 
DL72 16/- 
DL75 80/- 
DL92 4/9 
D1.94 6/6 

DL96 6/8 
01010 10/6 
111170 6/- 
08171 9/9 
DW4/8608/6 
DW4/600818 
DYBO 7/- 
ESOF 50/- 
E83F 80/- 
E8g!C 34/6 
E180F 84/8 
E1148 1/9 
EAR() 1/8 
EA75 7/. 

EABCno8/-IE1.35 
EAC91 3/8 - 

FIAF42 7/6 
F:1134 1/- 
E1341 4/9 
EB91 0/8 
EBC3 90/6 
EBC33 8/6 
EBC41 71- 
EBC81 7/- 
EBC91 616 
EBF80 71- 
EBF83 8/- 
EBF89 7/. 
EBL21 91- 
EC52 4/6 
EC63 1218 
E064 61- 
EC70 12/6 
EC81 87/8 
EC90 216 
EC91 81- 
EC92 8/8 
ECM 7/8 
E0032 41- 
ECC34 2117 
ECC36 6/9 
ECC40 7/8 
ECC81 4/- 
ELC82 4/6 
EC088 4/9 
E0084 8/- 
ECC86 7/- 
ECCSS 11/- Emil 8f- 
EC080782 8 
ECF80 51S 
ECF82 7/6 
ECFBO 19/6 
ECF80420/- 
ECM 21/6 
ECH21 11/- 
ECHS3 299/8 
ECH95 6/0 
F.CH42 719 
EC1181 8/6 
ECH83 8/- 
EC11841417 
ECL80 51- 
1601.82 7/9 
ECLBS 10/. 
ECL89 9/- 
EE6 20/6 
EE9 20/6 
EF22 619 
EFSO 8/8 
EF87A 81- 
2E39 8/9 
2140 10/- 
EF4I 7/. 
EF42 6/3 
EF60 

Brit. 1/0 
Amer. 218 

EE54 8I- 
EF'73 61- 
EF80 4/- 
E183 9/9 
EE85 5/. 
EPOS 6/8 
EF89 4/9 
EF9l 8/- 

EF95 6/- 
EF97 11/8 
2E98 11/8 
9E183 9/- 
1E184 819 
2E804 80/6 
EH90 15/2 
EK2 86/1 
EE32 8/- 
ELS 19/8 
EL3 21/. 
E1.32 3/8 
F.1.33 718 
01.34 10/- 

13/8 
F:1.37 1710 
E1.38 12/- 
E1.41 7/8-; 
EW2 7/9 
ELSI BM 
EL83 7/8 
EL84 618 
01.86 9/. 
EL86 7/9 
EL91 2/6 
EL95 6/8 
ELM 27/- 
EL820 1BI2 
EL822 19/6 
ELL60 S016 
E144 1719 
EM34 8/9 
21435 12/. 
F.M71 2218 
ESOSO 8/9 
EM81 7/9 
EMU 8/8 
E1485 SIS 
EM87 1612 
ENS]. 711- 
EN91 6/8 
EY51 6/8 
EY81 e/- 
EY83 11/6 
E284 14/- 
EY86 6/- 
EY88 9/8 
EY91 81- 
°'Z35 4/8 
EZ40 6/9 
E241 6/6 
E280 4/6 
EZ81 4/3 
EZ90 4/. 
FC4 9/6 
FC13 14/6 
FC130 17/- 
FW4/6008/8 
FW41800816 
OTIC 101- 
0U60 4118 
ÚZ30 7/- 
0232 718 
0233 17/8 
0234 11/6 
GZ37 14/6 
H30 5/. 
H63 7/- 
HAB080 

101- 
HL2 7/6 
HMSO 4/- 
111.28 14/11 
HL23DD5!- 
111.41 8/9 
11L42DD 

518 
HL133DD 

8/8 
HN309 26/2 
EVES 9/- 
HVR2A y/- 
1W3 8/6 
1W4/3805/6 
1W4/500 81- 
KBC32 20/5 

1/1.35 11/5 
KLL3208/11 
KT2 7/6 
KTA 15/. 
KT32 6/8 
KT33C 4/- 
KTSO 82/4 
KT41 7/6 
KT44 619 
KM 7/6 
KT63 4/- 
ICTfiB 13/8 
KT74 12/8 
ET88 98/8 

KTNGI 51- 
K'l'W1ï-' 8/0 
1.'11183 619 
KTZ41 81- 
L1i3 3/- 
LN152 6/- 
LN309 5/9 
LN319 10/8 
LP2 9/8 
ME41 16/10 
e1E91 1216 
11114 3/6 
MHD4 8/6 
M111A 718 
MHLD818I8 
MLe 6/- 
MS4B 88/71 
1118P4 12/- 
MU12/146/- 
MX4O 9/6 
5637 88/8 
N78 26/9 
N108 26/2 
1116 22/8 
51339 161- 
P61 2/9 
PABC80 716 
PC86 11/6 
PC88 14/7 
PC95 18/- 
PC97 8/9 
PC084 6/9 
PCC86 7/8 
PLC88 11/6 
POC89 7/9 
FCC18910/8 
PCF80 6/- 
PCF82 8/6 
PCF84 14/7 
PCFSB 8/8 
PCL82 7/. 
PCL83 8/9 
PCL84 6/8 
PCL86 8/6 
PCL86 10/- 
PCL88 18/6 
PEN4DD 

26/11 
PENIS 8/9 
PEN4000 

84/- 
PEN46 8/6 
PEN46DD 

18I- 
PEN48 4/6 
PEN36S11/8 
PEN463DD - 

17/6 
PEN A4 7/6 
PENB4 

28/11 
PEN /DD, 
42V 17/6 

P1.33 18/11 
PL86 9/. 
PL36 28/8 
PL81 pS 
PI82 6/0 
PL83 6/5 
PL84 6/8 
PL82O 16/4 
PM84 S/8 

PX4 1 9/6 
P231 7/6 
PY32 91- 
P233 10/. 
P280 6/9 
PY81 6/9 
PY82 618 
PY83 6/8 
PY88 9/- 
PY800 9/- 
PX501 10/- 
p7.80 17/8 
QW21 6/- 
Q02213 12/6 

Q1.25 5/- 
t/8 15,059/6 
R12 6/3 
It 16 34/11 
R17 17/8 
1116 141- 
R19 7/- 
1662 9/- 
R01/240A 

64/- 
RH34 7/6 
8130 22/e 
SP4B 15/6 
8P130 12/6 
8P41 2/- 
SP42 12/8 
8P61 2/- 
BUIS 27/2 
81161 6/3 
T41 9/- 
TDD2 12/0 
TDD4 8/6 
TH21C 14/6 
T1130C 14/8 
TH41 181- 
TH233 17/6 
TP22 8/- 
TP25 8/- 
TP2620 17/8 
1268E 11/6 
UABC80 6/6 
UAF42 8/- 
UB41 181- 
U$C41 8/9 
UBC81 716 
UBF60 7/- 
CiBF89 7/8 
UBL21 11/- 
UC93 7/6 
U0084 9/- 
UW85 8/6 
UCF80 10/8 
l'C1121 9/- 
C1C1142 7/8 
UCH81 7/8 
UCL82 8/8 
UCL83 916 
5.7F41 8/9 
UF42 6/6 
UF80 8/9 
UF85 7/. 
UF86 9/- 
UFS9 6/8 
UL41 7/- 
6J3.44 28/8 
C1L46 9/- 
UL84 6/8 
UM4 16/2 
5'M3418/10 
ÚM80 9/8 
1'Ric /- 
ITS 7/- 
15 US 11/9 
CC7 18/8 
UU8 12/6 
UU9 5/8 
CUIS 4/8 
CV1N 101Q 
UY21 e/t 
CY41 61- 
UYS6 4/8 
U10 9/- 

j14 U16 10/- 
1117 6/- 
U18/20 6/6 
1119 48/6 
U21 161- 
U22 5/9 
U24 16/- 
U26 9/- 
U26 8/- 
U31 7/- 
U33 28/2 
1'35 28/2 
1737 28/8 
U41 19/6 

lva 6/3.U'lIn 
l J.-, 16/6 rl; 5/- 
1'511 4/8 
U52 4/9 
U76 4/9 
U78 4/- 
U84 47/7 
U101 19/8 
U107 17/6 
C191 111- 
U261 9/6 
01281 916 
U282 14/8 
11301 121- 
U329 918 
U339 11I- 
U403 16/2 
U404 6/- 
U801 181- 
U4020 18/2 
VMP4019/- 
U151848 19/- 
VP2 8/6 
VP2B 9/6 
VP4 14/0 
VP4A 14/8 
VP4B 9E/8 
YP13C 7/- 
VF23 2/6 
VP41 6/8 
VP133 22/8 
VR75 17/6 
VR106 6/8 
VR150 51- 
VTB1A 7/- 
VT501 8I- 
VU111 6/- 
VU120 10/- 
VU120A30I- 
VU133 7/- 
W21 6/- 
W42 22/8 
W61M 27/8 
W63 10/6 
W76 8/9 
W77 2/6 
W81M e/- 
W301 29I1 
W107 20/6 
W729 1716 
X14 8/9 
X18 6/9 
124 16/8 
141 23/8 
X61 10/- 
X63 7/- 
X64 4/8 
X65 6/8 
XOtl 7/0 
X7630 111- 
X78 26/2 
679 40/9 
X8161 29/l 
XlOI 28I8 
X109 59/1 
X118 9/8 
X119 7/3 
X142 7/8 
Y83 6/- 
Y86 6/- 
203 4/9 

7 8/- Z77 
7.329 5/- 
7.719 4/- 
Z729 6/6 
Z749 10/8 
2759 86/- 

TransU(ws 
004 dindes 
AF102 27/6 
AF114 11/- 
AF115 10/6 
AF118 10/- 
AF'117 9/6 

20/- 
41127 181- 
B1/131216 

1I D3 5/6 
GDo 6I6 
GET102 8/6 
GET103 6/- 
OET10410/- 
GET16817/8 
OET11118/- 
GET113 8/- 
OET114 6/6 
OET87210/- 
GET873 9/3 
GET874 916 
GEX36 8/- 
GE/36 101- 
QEX46 816 
OEX6411/e 
GEXSO 16/- 
MAT100 7/9 
MAT1018/6 
MAT120 7/9 
MAT1218/6 
OAS er- 
DAIS 8/- 
0A70 81- 
0A73 81- 
0A79 81- 
0A81 8/- 
06185 8/- 
OA86 4/- 
OA90 6/- 
OAR 8/- 
0496 8/6 
0A210 918 
OA211 18/8 
OC18W 861- 
0C19 251- 
0022 23/- 
0C23 67/- 
OC25 19/- 
0C98 25/- 
0028 12/6 
0029 27/0 
°C36 181- 
OC36 21/6 
0C41 9/- 
0C42 910 
0C43 12/6 
0C44 9/3 
OC44PM 9/3 
0045 9/- 
0043F30 91- 
0005 22/6 
OCBO 26/- 
0070 e/6 
0071 0/0 
0079 8/- 
0073 181- 
OC74 8/- 
01'75 8p 
0076 8/8 
0077 12i- 
0078 81- 
0081 8/- 
0081M 8/- 
0082 10/- 
0083 61- 
0084 8/8 
O0139 13/6 
0C140 191- 

0C171 10/8 
0C200 10/8 
OC2o1 801- 
00203 14/- 
0Cp71 17/5 
0E1.12 12/8 
BX841 301- 
T82 12/8 
T83 16/- 
V10115Al2/- 
XA102 19/8 
X 610 16/- 
XA1O4 18/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES - LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. DRMIB 18/ -. DRM2B and DRM3B 15/8. LW7 21/ -. LW 15 24 / -. 11810 7/11. 11M1 5/8. MN 6/8. 8303 7/9. RM4 12/9. RM5 17/8. 14.485 

17/8. 14497 19/8. 14A100 28 / -. 14A124 28/8. 144163 86/6. 1413130 81 / , 741126111/6. FC101 16/9. 16R0.1.1.16.1 8 / -. FC31 21/ -. 18RD 1.2.5.111/ -. 16RE.2.1.8.1 

8 /8. ISRA.1.1 0.1 4 / -. 18RA.1.2.8.1 11 /-. FCl lb 8 /-. EC I24 12/0. 8213 10/8. eSO 9 / -. K3'40 9 / -. C3D 11/.. C3ß 14/8. R3 /2D 4/8. (1314 8/7. 

ELECTROLYTICB. Can types: 33 x 32/450v. 5/9. 50 x 60/3500. 7 / -. 64 x 120 /380v. 8 /8, 60 x 250/375v. 9/8. 100 o 400/272v. 12 /8. 100/275v. 8/ , 200/375v. 41 -. 
100 x 200/275v. 9/8. Tubular types: 8/4600. 1/9, 16/450v. 2/9. 32/450v. 8/9. 8 x 8/450v. 3 /-. 16 x 16 /450v. 4/-. 32 x 321350v. 4 / -. 8 x 16/450v. 3/9. 

MOLLARD midget silicon rectifiers. Type ßY100. Output 250 volis ¡ atop. No larger than a shirt button. 8/- each. Sertes limiting resistance 1 /8. 

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

Terms of business: -Cash with order or C.O.D. only. Post 6d. per Item except where stated. Orden over £3 poet free. C.O.D. 3/6 extra. All orden cleared same 

day. Any parcel Insured against damage In transit for 6d. extra. We are open for personal shoppers 8.30 -5.30 p.m. Bata. 8-1 p.m. Complete list of modern and 

obsolete valves, resleton, condensate, transformers. microphones eta. with terms of business, 6d. Please enquire for any Item not listed with B.A.E. 
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Neogg Ornai Radio & TV Servicing 
DATA FOR MODELS RIGHT BACK TO 1956 

Here is all the technical information you need )I1q.k'r 
ahead ! The set 
for quicker repair work now and for years 

provides full servicing data and P g as 
specialist repair methods for the popular models 
marketed by 70 principal makers and companies 
-current models and back to 1956. It is essen- 
tial to the shrewd repair man because people are 
keeping their sets longer. If you have never 
before examined this famous reference work now / /// is your opportunity. See it for a week on free 
examination without obligation to buy. 

TELEVISION RADIO RADIOGRAMS CAR RADIOS 
TAPE RECORDERS RECORD REPRODUCERS 

DATA FOR ALL THESE MAKES -Alba, Ambassador, Argosy, 
Armstrong, Baird, Beethoven, Beret, Brayhead, B.R.C., B.S.R., Bush, 
Capitol, Champion, Channel, Collaro, Cossor, Cyldon, Dansette, 
Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan, 
Emerson, E.M.I., Emisonic, English Electric, Ever Ready, Ferguson, 
Ferranti, Fidelity, Ford Motor Co., Garrard, G.E.C., Gramdeck, 
Grundig, H.M.V., Invicta, K -B, McCarthy, McMichael, Marconiphone, 
Muteradio, Motorola, Murphy, Pageant, Pam, Perdio, Peto Scott, 
Philco, Philips, Pilot, Portadyne, Portogram, Pye, Radiomobile, 
Raymond, Regentone, R.G.D., Roberts' Radio, Sobel!, Sony, Sound, 
Spencer -West, Stella, Stereosound, Strad, Ultra, Vidor, Walter, 
Webcor. Includes special 50 -page supplement of older models. 

PLUS 2 YEARS' FREE POSTAL ADVISORY SERVICE 

COMPLETE IN 6 VOLUMES 

Guarantees Quicker Servicing 

and Satisfied Customers 

More than 4,000 Circuits and Component 

Layout Diagrams 2,250 Popular Models 

lie ¡1JJfffor7d2Y s 
to pWVP ¡k valuP as- 

TELEVISION 
ENGINEERS 

POCKET BOOK 

Every purchaser receives a Free copy of 
TV ENGINEERS POCKET BOOK 

(Value 1216) 

272 PAGES OVER 200 
PRACTICAL ILLUSTRATIONS 
An invaluable companion to 

your set for on- the -spot repairs 
Concise information on installing, 
fault -tracing and repairing, ser- 
vicing equipment, alignment, etc. 

Hurry - Post Coupon To -day 

George Newnes Ltd., 15 -17 Long Acre, London, W.C.2. 
Send me Newnes RADIO AND TELEVISION SERVIC- ING (in 6 volumes) and TV ENGINEERS POCKET 
BOOK without obligation to purchase. I will return them 
in 8 days or send 15/- deposit 8 days after delivery, then 
twenty monthly subscriptions of I5 / -, paying £15/l5/- in all. 
Cash price in 8 days is £15. 

If You are under 21 your father must complete this 
coupon. If married woman your husband must complete. 

(Mr. 
Full name _...____.. jl Mrs. 
(BLOCK LETTERS) Miss 
Address 

Occupation 

Signature 

Tick V whore applicable 
The address of left la- 

ity Property 

Rented anfurnlsbed 

Parents' Home 

Futelahed helm. 
Temporary Address 

(RV)533/76, 

www.americanradiohistory.com

www.americanradiohistory.com


482 PRACTICAL WIRELESS October, 1963 

GO TRANCJWTOR 
WITH SINGLAIB 

BOOKS CIRCUITS TRANSISTORS EQUIPMENT 

THE WONDERFUL 
SINCLAIR RANGE OF 

TRANSISTORS 

M.A.T's 
MICRO -ALLOY TRANSISTORS 

MATs give extremely high power gains at 
all levels of collector current and voltages, 
and at frequencies from A.F. to 100 Mcis. 
They may be used in place of ordinary 
transistors to give greatly improved per- 
formance in any circuit. 
MAT 100 High'gain low level type 71 
MAT 101 Extra high gain, low level 

type 816 

MAT 120 High gain, medium and 
high level type 719 

MAT 121 Extra high gain, medium 
and high level type 816 * NEW FOR V.H.F. AND 

U.H.F. THE ADT.140 
This new Sinclair transistor, only >E" high 
x e dia., is specially designed for F.M. and 
T.V. applications and for V.H.F. and 
U.H.F. transmitters and receivers. Made 
by the alloy-diffused process, the ADT.140 
has a typical alpha cut -off frequency of 
400 Mc s. Power gain is 15dB at 100 Mc s 

and 9dB at 200 Mcs. 
Price 15/- 

THREE 

IMPORTANT 

BOOKS 

Each of these books is crammed with in- 
valuable information, tested circuits and 
layout diagrams for eceivers and equip- 
ment using MATs and the new ADT.140. 

"22 Tested Circuits using 
Micro -Alloy Transistors" 516 post free 

"Tested Short Wave Re- 
ceivers using MATs" 516 post free 

"Tested Superhet Circuits for 
Shortwave and Communica- 
tion Receivers, using MATs" 616 post free 

Special Offer to "Prat- 
tical Wireless" readers 
ALL Three Books for Ine 

Post free 

NOW -THE SINCLAIR MICRO 

INJECTOR - Fascinating to build 
Smaller, more versatile, covers I Kc!s to 30 Mcfs 

PERFECT FOR FAULT FINDING AND SERVICING 

ALL RECEIVERS AND AMPLIFIERS 
Usina two MICRO- AI.I.OY THANSItTOR° the Sinclair Micro- Inlectoe 
Is a precision sub -miniature Instrument which generates and (nicer. 
a test signal Into any part of receiver or amputer at any trequeucy 
from I Ecis to SO Mela. By this means the location of any fault can be 

rapidly found. 
The elnclatr Micro- Infector is powered by a Od. standard battery which 
will Wet for about 6 months Its size is Pi,' x la ,- x {-, excluding the 
probe which is sl, brag, by far the smallest instrument of its kind available. 
Assembly is extremely simple and will take even a beginner only half an 

hour. Clearly illustrated building instructions are provided together with 
operating instructions. 

Size of Case 
only 

l'l, "x1 "J,5 x 

Total cost including all paru, A1dT Transis'ors, 
printed circuit board, plalsd probe, and ease in raya! 27/6 / 
blur with gold grim. 

SINCLAIR MICRO AMPLIFIER 
OUTPERFORMS AMPLIFIERS 20 TIMES LARGER 

This fantastically small, powerful amplifier is smaller than a Sd. 

piece. With a frequency response frnta SO to 50.1100 cis 1 dB, 

and power gain of COMB Itp00.000 times) it becomes a valuable tool 

in the bands of the keen experimenter as well as providing an a cebeut 

sub -miniature hi -H amplifier with an output suitable for any earpiece 

or even loudspeaker. With BAT Translators, brand new micra 

miniature quality components and micro -printed circuit. 

* WITH DETAILED INSTRUCTIONS. APPLICATIONS, DATA AND CIRCUITRY. 

28/6 

FREE 
with every amplifier. cir- 
cuits showing how to use 
It with low and high 

impedance pick.upn. microphones, tape - 
heads iu radio circuits. trans- 

mitter clrcuivarious in guitar amplifier. as 

mono or stereo hi-II system. intercom., 
etc. 
BUILT 
AND TESTED 596 

SINCLAIR TR.5 
COMBINED PRE- AMPLIFIER AND 
HALF -WATT POWER AMPLIFIER 
Embodies the latea. circa ilry technique, o produce 
perfectly riesen half watt of audio pares esen Iron rery 
low output sourer. such as low -impedance pr recorder 
heads, pick -ups and microphones. Each afnpliirr G sup- 
plied ready built and uncoil& ionlly guaranteed. 

CIRCUIT -5 matched transistors and temperature 
compensating diode in a tlanaformerlou eomplemen 
tart'symmetry eonfguratlou. 

POWER OUTPUT -600 mW undistorted into 16 ohm 
speaksr. 

SENSITIVITY -0.5 01V. 
POWER GAIN -MO dB 1100 million times). 
FREQUENCY RESPONSE -50 cis to 20 kels ±3dB. 
SIZE - =h x 13 x tin. 
POWER REQUIREMENTS -10 mA quiescent and 

ISO m.4 peak ,rom 9V. battery or power supply. 

ALL EQUIPMENT UNCONDITIONALLY GUARANTEED 

SINCLAIR radionics LTD 
69 HISTON ROAD, CAMBRIDGE 
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YOUR D with the wonderful 

5 - MICRO -RADIO RECEIVER 

capacitor 
dielectric 

tuning 

* NEW imprpVed 
solid gpTs) 

coverage 
of medium 

waveband 

FULL 
throughout volume 

Micro-Alloy 
Transistors quite incredible 

ES hicro-A ante 
* US 

high-fidelity 
performance erfi n dozens 

of 
E 
quality 

reproduction eproduc in literally * and quality SENSITIVE- 
pulls n band 

endows volume 
s right across trem 

IDEAEXTREMELY 

for 

station where the 
continental ontin 

in or train aerial 

IDEAL 
l ferrite rod 

aluable ed. uses internal * is really 

COMPLETELY 
self contained; dial 

blue case with gold trim and calibr 

ELEGANT 

ated 
COMP' S battery 
and a P? 

royal 

BUILD IT IN A 

COUPLE OF HOURS ! 
Success is assured before you begin 
to build, even if you are new to re- 
ceiver construction, and the finished 
result is a delight to experienced 
builder and beginner alike. 

POST 

TODAY 

T 
Theoriginalsofthese 
and countless other 
unsolicited testirno- 
niais may be seen at 
our offices at any 
time during business 
hours. 

TOTAL COST 

4916 
WITH 

FEATHERWEIGHT 

QUALITY EARPIECE 
Size 21-f x I{f x fin. 
Comprises brand new sub 
miniature components, 
printed circuit board, gen- 
uine MAT transistors, cue, 
earpiece and well illus- 
tra[ed easily followed 
instructions. 
FULL SERVICE 
FACILITIES ALWAYS 

AVAILABLE 

THOUSANDS ALREADY IN USE 
... and thanks to all the hundreds of enthusiasts 
who have written to us about the Slimline. 

Here are still more typical examples of what constructors write 
"The case is superbly designed ... I have built several other kits and none have 
been truly successful, but yours is a winner." A.E.C., Leicester. 
"I completed assembly of your Sinclair Slimline and I'm really delighted with the 
quality of reproduction. It's the best small transistor set I have ever heard." 

J.D.G., Coventry. 
"The performance in a car was remarkable!" F.G.P., Bedford. 
"Was honestly amazed at the performance, especially the tone." 

F.B.T.H. London, S.W.I I. 

To SINCLAIR RADIONICS LTD., 69 HISTON RD., CAMBRIDGE 
PLEASE RUSH SLIMLINE(S) 
FOR WHICH I ENCLOSE E s 

NAME 

ADDRESS 

d. 

Blockfettere please 

1 
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SEND FOR 

11j 48 pages of vals 
Trade catalogue 

ALP HA 

7/ 11 

OUR 196314 COMPONENTS CATALOGUE 

es and accessories. Send 1/- in stamps for your copy. 

also available, for which please attach your business letter 
heading. 

CHASSIS 
Aluminium Undrilled with Reinforced 
Corner, available in the following sizes: 

6in x 4in. x 2in. ... ... 416 each 
Bin. x 6in. x 24in. ... ... 613 each 

x lin. e 2 }in. ... ... 7'3 each 
2in. x Sin. x 24in. ... ... 519 each 

e Sin. x 24in. ... ... 619 each 

2in. x 8in. x 24in. ... ... 816 each 
4in. x Sin. x 2 1in. ... .. 6'- each 
4in. x 9in x 2 }in. ... ... 121- each 
6in. x 6in. x 2 }in. ... ... 913 each 
6in. x 10in. x 24in. .. 141. each 

All are four- sided -ideal for radio receivers, 
amplifiers, power packs, etc. 

GRAMOPHONE UNITS 
BSR TU 12 unit, with Mono TC8H cartridge, 

E3.19.6. 
BSR GU7 unit, with TC8M or TC8H 
cartridge, Mono, E4.15.0. 
BSR GU7 unit, with TC8S cartridge, 

stereo, E5.5.0. 
Garrard Autoslim, automatic, with GC8 

Mono cartridge, ¿7.15.0. 
Garrard Autoslim, automatic, with EV26 

Stereo cartridge, E8.I0.0. 
Garrard Autoslim, de luxe, with GC8 Mono 

cartridge, EII.S.O. 
Garrard Autoslim de luxe, with EV26 Stereo 

Cartridge, E12.0.0. 
BSR Monarch UAI4, with TC8 Mono 

Cartridge, [6.6.0. 
BSR Monarch UAI4 with TC8S Stereo 

Cartridge, 17.7.0. 
BSR Monarch UAI6, with TC8 Mono 

Cartridge, [6.19.6. 
BSR Monarch UAI6, wich TC8S Stereo 

Cartridge, [7.19.6. 

METAL RECTIFIERS 
Alpha Range of Guaranteed Bridge Rectifiers 
suitable for Battery Chargers 6 and 12 

volt output: 
2 amp .. ... ... ... ... 71. 

4 amp . ... ... ... ... ... 1216 

6 amp . ... ... ... ... ... 1 5'6 

ADASTRA 3 -3 AMPLIFIER 
Specification: Controls -Volume, Treble, 
Bass with on /off. Valves -EZ80 rectifier, 
ECL86 amplifier and output. Output 
power -3 watts at 3.5 ohms impedance. 
Input sensitivity -200 millivolts. Frequency 
response -75- 20,000 c/s. Hum and noise - 
-70 dB. Feedback -10 dB. For 200 -250 
volts A.C. 50 c/s. Well finished in blue with 
a smart panel with gold markings. Soundly 
made of good components and performs 
exceptionally well for the price, L4.19.6. 

REPANCO MINIATURE TRANSIS- 
TOR COMPONENTS 

An entirely new range of Miniature Transis- 
tor Transformers, size fin. x ¿in. x :in., 
high permeability nickel iron core. Suitable 
for printed circuits. 

TRANSISTORS ANO DIODES 
Mullard Price 
AC107 ... ... ... 14'6 
ADI 40 ... ... ... 25'- 
AF 02 ... ... ... ... 2716 

AF 14 ... ... ... ... I l'- ... 
AF IS ... ... ... ... ... 1016 

AF 16 ............... IO'. 
AF 17 ... ... ... ... ... 9'6 
AF18 ... ... ... ... ... 201- 
A F 24 ... ... ... ... I O'- ... 
AF 25 ... ... ... ... ... 1016 

AF 26 ... ... ... ... ... IO'- 
AF 27 ... ... ... ... ... 9'6 
OCI 6 W ... ... ... ... ... 351- 
0C19 ... ... ... ... ... 251. 
O C 26 ... ... ... ... ... 25'- 
0C42 ... 

.. 

OC44 ... 
0C44M .. 
OC45 .. 
OC45M ... 
OC70 ... 
0071 ... 
OC72.. 
2-0072... 
OC74... 
OC75... 
0078 ... 
0081 ... 
OCBIM ... 
0082 ... 
0083 ... 
0C170 ... 
OCI7I ... 

... 
... 

... 
... 
.. 

... 

... 
... 
... 
... 

913 
9'3 

... . ... ... ... 
... 

9'- 
91. 

... ... ... ... 6'6 

... ... 
... 

... 

... 
... 6'6 

8r. 
... --- 16'- 
... ... ... 81- 

... ... 
... 
... 

81- 
81. 

... ... ... 8'- 

... ... ... 81- 

... ... ... 101- 

... ... ... 61- 

... ... 9'6 

... ... 10'6 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9d., Minimum Parcel 
Post charges 2' -. Please include 
sufficient postage with your order. 
Minimum C.O.D. fees and postage 
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 5 p.m. 
Mon. to Friday, Saturday IO a.m. 
to 1 p.m. 

TT4S. DRIVER TRANSFORMER 
For double ended push -pull output stage, 
Ratio 4.5 to I + I. Secondaries bilular 
wound, 51-. 

TT46. PUSH -PULL OUTPUT 
TRANSFORMER 

For double ended output matching to a 

3 ohm speaker. Ratio 4 t 4 to I, S1 -. 

TT47. DRIVER TRANSFORMER 
For single ended output stage matching 
to a 35 ohm speaker. Secondaries bifular 
wound. Ratio 4.5 to I + I, 5'.. 

ALPHA 
RADIO SUPPLY CO. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

TT49. L.F. TRANSISTOR COUPLING 
TRANSFORMER 

Suitable for interstate coupling in simple 
L.F. amplifiers. Ratio 4.5 to I, 51.. 

MINIATURE DOUBLE TUNED I.F. 
TRANSFORMERS 

455 to 475 kcls. Can size fin. sq. x 
Ferrite pot and core construction. Suitable 
for 1st and 2nd I.F.T. giving better selectivity 
than single tuned I.F.T's. Can be used with 
normal R.F. transistors. Extra sensitivity 
when used with diffused alloy 4 element 
transistors. (Boxed with circuit.) Coil 
ratios: Total primary to collector tap - 
2.5 to I. Collector tap to secondary tap - 
7.3 to I, 619. 

PAXOLIN SHEET 
Paxolin sheet min. thick, 6 x 6in., I'- each 
Paxolin sheet din. thick, 12 x 6in., 21- each 
Paxolin sheet ,in. thick, 12 x 12in., 4'- each 

EMPTY PLASTIC TAPE SPOOLS 
I'6 each 
2'. each 
2'- each 
216 each 
31. each 

Empty tape spools 3m. 
Empty tape spools 4in. 
Empty tape spools Sin. 
Empty tape spools 55in. 
Empty tape spools 7in. 

PERSONAL EARPHONE 
A really sensitive dynamic earphone o 
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. 
Model C.R.S. Crystal Earpiece, high imp. 
Model MR-4. Magnetic Earpiece, 19w imp. 
6'- each. 

DK96 
DAF6 
DF96 
DL96 
ECCBI 
ECC82 
ECC83 
ECC84 
ECCBS 
ECH81 
EBC4I 
EF4I 
ECL80 
PCF80 
PCC84 
PL82 
PY83 
UABC80 ... 
UAF42 ... 
UBF80 
UCH42 ... 

VALVES 
7'9 UL41 
619 UABC80 ... 
6'9 EYSI ... 
6'9 PL81 

PL36 
PCL83 
PCF82 
PCL82 
6V6G 
6K7G 
6A M6 
EB9I 
IRS 
1T4 
ISS 
354 
6K8G 
6L6G 
6Q7G 
6X5G 

5'- 
S16 
6'. 
7'6 
716 
7'6 
7'6 
7/6 
7'6 
7'6 
7'6 
716 
7'6 
716 
716 
716 
7'6 

716 
716 

8- 
8'6 
916 
916 
916 
91- 

q1- 
2 r- 
316 
31_ 

513 
3'6 
416 
516 
4'9 
7/6 
516 

51- 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9d., Minimum Parcel 
Post charges 2' -. Please include 
sufficient postage with your order. 
Minimum C.O.D. fees and postage 
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 5 p.m. 
Mon. to Friday, Saturday IO a.m. 
to 1 p.m. 

- 
8'6 
916 
916 
916 
91- 

q1- 
2 r- 
316 
31_ 

513 
3'6 
416 
516 
4'9 
7/6 
516 

51- 
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IC II`!SS1rAoIL SS rw ¡/ t - = 
w;,;", IC 1D1 I ® %I IF N iÍs .1L11ID 

;iryi 

TEL: TEM 1189 Dept. P.W.12 2 . 4 EARLHAM STREET, W.C.2. 
Near Cambridge Circus. A few minutes' walk from Leicester Square or Tottenham Court Road Underground Stations 

HOURS OF BUSINESS: 9 to 6. Saturdays 9 to 1. OPEN ALL DAY THURSDAY 

TYPE 38 TRANS /RECEIVERS 
Brand new Opera- 
ting on 7.4 to 9 
Mc /a. Trans /ReceI- 
vers. Complete 
with headphones, 
throatmlcrophone, 
junction box and 
aerial rods. Oper- 
ate on 150 volts HT 
& 3 volts LT dry 
batteries. Com- 
piste less Ifatterles 
and not tested. 
42/6 per set plus 6/6 post. Or £4 per pair 
plus 10 /- post and packing. 

L.T. TRANSFORMERS 
Pri.: 240 volts. Output 8.3 volts 5 amps, 
8/8, post 2/8. PM.: 240 volts, Output 
17 volte 1 amp.. 9/6. post 2/ -. 

M.T. TRANSFORMERS 
Type (3501120) Tapped 200 /250 V. input 
350.0 -350 V. 120 mA, 6.3 V. 34 amp., 5 V. at 
2 amps.. 18/6. P. & P. 31e. Type 5K Pri. 
5 V.3 Output 

V. 2 amps. 
10 kV. ins. 20 V. 1 amp. 7.5 V. lamp. 5 kV. 
5 mA. Price 261 -. Post & Packing 8/ -. 

SPECIAL H.D. TRANSFORMERS 
50 volts 10 amps, transformers, 250 volts 
input. Brand new and boxed. Conserva- 
tively rated. 55 /- each, Carriage 7/8. 

A GEARED ELECTRIC MOTOR 
FOR ONLY 9/6. Post and Packing 2 /6. 
Due to bulk purchase we are able to offer 
these 24 V. Rotary Convertors at this 
fantastic price. Easily modified for mains 
operation (full simple conversion details 
supplied). Complete with 400 to 1 reduc- 
tion gearbox. 

METERS 
0-1 mA Meters, moving coil 31n. diameter 
surface mounting by Sangemo Weston. 
301- plus 21- P. & P. 
0-750 Mlcroammeters. Brand new, blank 
scale. Flush mounting 31ín. diem. Moving 
coll. 49/6 each plus 21- P. & P. 
0-50 mA meters. Brand new Zip. diameter 
flush mounting with square flange. M.C. 
12/8 plus P. & P. 1/6. 
0-150 mA Meters. Brand new 21n, dia. 
flush mounting with square flange. M.C. 
12/8. P. & P. 1 /6. 

CRYSTALS!!! 
L.ARGF. RANGE. OP le\, 10x.1, 
I, 1143, FT241 CRYSTALS AI.WA IN 

1N STOCK 
Send stamped and addressed envelope 
for our free, comprehensive list. 

FIELD STRENGTH METERS 
100.150 Mc /s, Contains 0-1 mA meter, 
1S5 valve, chrome telescopic aerial. etc. 
New condition In black crackle case. 
Operates on 1.5 V. and 90 V. batteries. 
Dimensions: 7 x 7 x 7ín. 45/ -. P. & P. 2/9. 

SPECIAL OFFER OF 61n. METRO - 
VIC TEST METERS 

ALL AT ONE PRICE 251- FOR CALLERS 
ONLY 

including 
0/20/50 mA 0 /100 mA, 0 /15 mA, 0 /500 mA. 
0/50 mA, 0/300 volts D.C., 0/30 volts D.C., 
0/50 volte, 0 /100 volts, 0/5 Kv. 0 /500 volts, 
and many others. All ln perfect condition 
(surface mounting). 

E.H.T. TRANSFORMERS 
E.H.T,t. Input 200 /250 volts 50 C /s. Output 
2kV, 10 mA 4 V. IA. 0.2.4V. 1.5A., 22/8. 
P. & P. 5/.. 
E.H.T.Y. input 200 /250 volts 50 C /s. Output 
2.5 kV, 10 mA, 6.3V. 3A. 2V. 1.5A. 3.5 kV. 
D.C. Wkg., 22/6, P. & P. 5/ -. 
E.H.T.4. Input 200/250 volte 50 C /s. Output 
2,000V. 15 mA. 4 V. 1.5A. 0-2-4V. 2A., 29 /13. 
P. & P. 5 / -. 

BARGAIN PACKS 
Assorted packets of 100 brand new 
Resistors including miniature and high 
stab. 12/8 POST PAID. All useful values. 
Condensers, 100 assorted, including mica. 
ceramic, metal tubular. etc., 15/- post 
tree 12 Assorted Potts. All new an 
useful sizes 12/8, post paid. 
Components Package containing 3 useful 
size Potts, 3 wafer switches, 50 assorted 
resistors and condensers including elec- 
trolytic and ceramics. AS NEW 15/- 
plus 2/- P. & P. 

B.C. 221 FREQUENCY METERS 
Every one tested and working In perfect 
order. Exterior slightly soiled. From 
212.10.0. Packing and carriage 17/6. 

WIRELESS SET NO. 19 

Complete with original power supply unit 
for 12 volts input. Transmitter /Receiver 
covering 2-8 Mc /e and V.H.F. and 240 Mc /s, 
8 valve superhet receiver and 6 valves In 
Transmitter. Using 1.F. of 465 Kc/s. For 
voice and C.W. In good condition not 
tested. 24.17.6. Plus £1 packing and car- 
riage. Microphone and headset for this 
set 17/8 plus 2/6 post and packing. 19 Set 
Varlometers, 17/8 plus 2/6 post and packing. Control box for 10 set. 10 /- plus 2/- post 
and packing. 
Booklet with circuits and Instructions free with set or separately 2/9 post paid. 

VIBRATORS 
6V. 4 pin, 3/8 plus 1/6 P. & P. 
6V. 7 pin, 3/8 plus 1/8 P. & P. 
12V. 7 pin, 4/6 plus 1/6 P. & P. 

DECCA X.M.5 L.P. Pick -up Heads 
Brand New 8/6. P. & P. 1) -, 

TF.144G STANDARD SIGNAL 
GENERATOR 

85 Kc /s to 25 Mc /s. Fully serviced and In 
perfect condition. £36 post paid. 

VIBRATOR POWER SUPPLY UNIT 
6 volts D.C. input, 230 volts 100 mA A.C. output and 6 V. L.T. out. Fully smoothed. 
with OZ4 rectifier valve. Brand new ln steel case with pilot light, on /off switch and 
Slydlok tuse on front panel. Measures 84 z 8 z 54ín. 39/8 plus 6/8 post and packing. 

VARIABLE AIR- SPACED 
CONDENSERS 

150 pFd with lin, spindle, 4/8 each, 
75 %75 pFd with lin. spindle, 4/8 each. 
100 pFd with lin. spindle, 2/13 each. 
100 pFd pre -set, 2/- each. 
50 pFd pre -set, 1/8 each. 
4 Gang H.R.O. Variable 390 pFd, 12/8 each. 

TYPE 68 TRANS /RECEIVER 
3 to 5.2 Mc /s. Portable station with range 
up to 10 miles under good conditions. In 
very good condition, complete with valves 
hand mike and aerial rods. 70/- plus 8/6 
carriage and packing. Require 150V. H.T. 
3V. L.T. and OV. G.H. 

MICA CAPACITOR 
In cast metal and ceramic .0002 Mid 6000V 
working. 2/8 plus 1/6 P. & P. each. 

TERMS OF BUSINESS 
CASH WITH ORDER. Handling 
charge of 116 on all orders under 201- 
where P.P. is not otherwise stated. 
Postage charges indicated apply to 
U.K. only. C.O.D. orders min. LI. 

WOBBULATOR FREQUENCY 
MULTIPLIER 

Band 1. Channels 1 -13, with 50 micro/ 
ammeter and 0.80 dB attenuator. £9. 
P. & P. 10 / -. 

TEST SET 193A 
For testing quartz crystals of lin. and tin. 
pin spacing and B7G based crystals. 
240V and 50V A.C. input including 0 -100 
micro -amps, 341n. scale meter, indicator 
light and variable control. 191n, rack 
mounting but completely enclosed. AS 
NEW. 24.15.0 carr. paid. 

ON VIEW IN OUR SHOP FOR 
CALLERS ONLY, VERY LARGE 
RANGE OF TEST GEAR including 
Siena! generators. Decade resistance 
boxes, Pen recording Voltmeters and 
thermometers, Electronic Tuning Forks, 
etc. 

SILICON RECTIFIERS 
Westinghouse 1,000 P.I.V. 500 mA, 9/- each ; 

800 P.1.V. 500 mA, 7/8 each. 400 P.I.V. 
200 mA. 3/8 each. 
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: 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 

C. & G. Radio 
and 

TV Servicing Certificate 
(R.T.E.B.) 

FOR:- 
C. & G. Radio 

Amateurs' Exam. 
(Amateurs' Transmitting 

Licence) 
P.M.G. Certificates in 

Radiotelegraphy 

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

Gen. Cert. of Education etc. 

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 generators and 
multimeter. 

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

Member of the Association of British Correspondence Cotletes 

INTERNATIONAL CORRESPONDENCE, 
SCHOOLS 

(Dept. I71), Intertext House, Parkgate Road, 
London, S.W.I I. 

Please send book on 

Name 
(Block Letters Please) 

Address 

Age_ 

Occupation 10.63 

ti 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

WIRELESS October, 1963 

HARVERSON 
SURPLUS CO. LTD. 
For address see opposite page 

3 -VALVE AUDIO AMPLIFIER. MODEL HA34 

Designed for Hl Fl reproduction of record& 
A.C. Maine operation. Ready built on plated 
heavy gauge metal °beesie, size 7 fin. w. z 4in. d. 
a 4fim k. Incorporate. ECC83, EL84, EZ80 
valves, heavy duty double wourd mains 
transformer and output transformer matched 
or 3 ohm speaker, separate Bass, Treble and 

volume controls. Negative feed back line. 
Peas output 4f watts. Front panel can be 
detached and leads extended for remote 
mounting of controla. 

The HA34 has been specially designed for tie and our Quantity order enable. 
us to offer them complete with knobs, .A.5.0 valves etc. wired and tested for only 

TWO VALVE AMPLIFIER similar to above but using EOL82 and EZ89, 
with tone and volume controls Output 3 watts. PRICE 714. P. A P. U+ 

SPECIAL OFFER! 
MARCONI 

QUARTZ CRYSTALS 
TYPES ZHB 

Glass encapsulated, 2 wire lead out. 
Size !tin. high x fin. dia Following 
frequencies (Eels) only available: 

13521, 13583, 13646. 
13708, 13771, 13833. 
13896, 13958, 1402L 
14083, 14146, 14208. 
14271, 14333, 14396. 
14459. 

(1/- each. P. d P. 1/- per crystal 
S or more Poet Free. 

CALLERS 
SPECIAL 

Through purchase of Electro- 
nics Manufacturing Company 
we have a large selection of 

extremely high grade 

OUTPUT AND MAINS 
TRANSFORMERS 

to suit all modern types of 
Hi Fi Amplifiers Also a few 

quality 

HI -F1 EQUIPMENT 
CABINETS 

Imitable for housing Hi Fi 
Equipment. 

All available at 
Bargain prices 

BRAND NEW 
CAR RADIO AERIAL 

BARGAINS! 
BY WELL KNOWN MAKER 

Following types available tor wing 
mounting; simple one hole axing, 
all heavily chromed, telescopic and. 
complete with coax plug and lead, 

TYPE HSl. 3 section, open 432in. 
closed 17in., (llet 32/8), OUR PRICE 
22/ -. 
TYPE HSS. 4 section, open 4414n., 
closed lin., length below wing 12in, 
adjustable angle 0 -25° (list 47/6), 
OUR PRICE 40/ -. 
TYPE HEI. 5 section, open 41Út., 
closed 1fin., length below wing 9fin., 
adjustable angle 0-25°. Features 
tamper -proof locking device, aerial 
cannot be extended without using 
special key provided. (Litt 57/e), 
OUR PRICE 50 / -. 
All aerials plus 2/6 P. & P. 

Limited number 
available 

TELEFUNKEN HI -FI 
STEREO AMPLIFIER 

Model S82 with BALANCE CON- 
TROL 1101250 v. A.C. input. 5 watt- 
undistorted output (10 watts nomi- 
nal). Size 12 x 9 x lin. Weight 9 lb. 
Complete with spec. and instruction.. 
STILL ONLY 25.19.6 Carr. 7/ -. 

FEW 
ONLY 

STEREO AMPLIFIER 
Incorporating 2 ECL82's 
and 1 EIeo, heavy duty 
double wound mains trans- 
former. Output 4 watt, per 
channel. Full tone and 
volume control.. Absolu- 
tely complete. 

BABCAl PRICE 89/6 r. & P. 5 / -. 
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SPECIAL 
PURCHASE! 

TURRET TUNERS 
by famous maker. 

Brand new ami unused. 
Complete with PCC84 and 
PCF80 valves, 34 -38 Mc/a 
I.F. Biscuite for Channels 
1 to 5 and 8 and 9. Circuit 
diagram supplied. 
ONLY 251 - each. P.P. 2/6. 

F.M. TUNER 
HEAD 

A permeability tuned tu er 
head by a famous mak r, 
supplied without valve 
(ECC85) and drum and 
spindle, 1818, plus 1/9 P. d 
P. Valve 8/6 extra. Drum 
and spindle 3/e extra. 

GORLER F.M. 
TUNER HEADS 

10.7 Mc/e 
16/ -, plus I/9 P. d P. 
(ECC85 valve, 616 extra.) 

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

FURTHER HUGE 
PURCHASE enables as to 

at 
these 67/5 P. 

/B, 
P. et 

Heavy epm metal turn- 
table. Low flutter per- 
formance 200/250V shaded 
motor with tap at 45 V for 
amplifier valve filament It 
required. Turnover LP /78 
brai. 

RECORD PLAYER 
AMPLIFIER 

2 valve (EZ /O, ECL21. 
A.C. mains 3 watts 
output, ready MAIL tested 
and complete with valves 
and output transformer. 
Slab 7111. w x 311a. d. x 
Olin. h. 56/ -. P. A P. 3I -. 
Suitable speakers: Sin. 15/- 
P. d P. 1 /6. 10 a din., 16/ -. 
P. A P. 1/0. 

4 -SPEED PLAYER 
UNIT BARGAINS 

SINGLE PLAYERS 
TU /12. 88.10.0. Carr. 3/6. 

AUTO CHANGERS 
B.B.R. UAIu 16.2.8. 
Latest 2.8.R. UA16, 17.2.6. 
Iatest Garrard "Auto -Slim" 
18.17.0. Carr. 5/. on each 

LOOK 
IOPPOSITE 

FOR MORE 
BARGAINS 

HARVERSON'S F.M. TUNER Mk.l 
F.M. tuning 

head by 
famous 
maker. 

Guar- anteed 
non-drif t. 

Per. 
meahility tuning. 

Fre- 
quency coverage - 
100 Me/i. OASI 
balanced diode output. Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial (7 Mn. slam). Self powered, using a 
good quality main. transformer and valve rectifier. 

Valves used ECC85, two EIS0e, and EZ80 
Uectifierl. Fully drilled chatsls. Sloe of 
completed tuner 8 6 54111. All parte sold 
separately. Set of parte If purchased at one time 
16.19.8. plus 8/6 P.P. and Ina. Circuit diagram and 
instruction. 1/6 poet free. Mark II Version as above 
but complete with magic eye, front panel and 
brackets, 86.12.6. P. 6 P. 8 /6. 
Mark III Version as Mark I but with output otage 
(ECL82) and tone control. 87.7.0. P. d P. 8/6, 
Handsome Metal Cabinets. Choice of Grey. Black 
or (keen. To fit Mark I, 251-, P. d P. 2/6. To 
fit Mark Il. 17/6. P. k P. 2 /fi. 

6 TRANSISTOR AND 
DIODE SUPERHET 
A tiret -class waveband 
transistor auperhet. Printed 
circuit panel Islas 04 s 21(n.) 

3 pre -aligned IF. transfor- 
mers. High -gain Ferrite rod 
aerial. A11 First -grade 
transtetere. Car aerial 
winding. Push-pull out- 
put. All parte supplied 
with simple instruction.. 

All parts mid separately 
Set of parte If purchased at 
one time. 

ONLY £4.5.0 P. BOP. 

35 OHM SPEAKERS 
Suitable for teilO above. 

in t. Goodman.. 
use 

Ideal replace- 
ment for moat pocket portables 
8 /8; Olin. 1016; 311m 12 /6; 
Oin. 17/6; 7 x 41n. 21 / -. 
P. d P. 116 per speaker. 
Portable CABINET 

Sise approx. 96 x fil x 31In. 
Suitable for above using 311m. 
speaker, 25 / -. P. d P. 2/, 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 LP. transformers. one oscillator coil, one driver 
transformer and wooed Ferrite aerial (med., long 
and aerial coupling), 08/6 complete, post 1 /-. 
6 translator printed clrco t. board to match, 8/6, 
poet 9d. Circuit diagram 1/6 extra. 

QUALITY RECORD PLAYER 
AMPLIFIER 

A top -quality record player amplifier. TMs 
amplifier (which lo used In a 29 go. record player) 
employe ECC83. 6L84, EZSO valves. Base. treble 
and volume controls. Complete with output trans- 
former matched for 3 ohm speaker. 

PRICE 69r6. P. & P. 3,6 
DITTO. Mounted on board with output trans- 
former and fila. speaker. 

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

TRANSISTORS 
GET 10 (Matched Pair) 15/- 

04;71 .. ,. 5/- P2.0101 6/6 
2 0 103 616 

OC76 6/- via /top 12/6 
vet of Millard 6 transistors. 0044, 2 -0043, OC811) 
matched pair 0('81, 26/ All )'oat Free 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak output in excess of 
If watts. All standard 
British components. Built 
on printed circuit panel, 
size 8 lin. Generous 

Ize Driver and Output 
Traneformere. Output trans- 
former tapped for 3 ohm and 
15 ohm speakers. Transistors (GET114 or SI Mullard 
OCOID and matched pIr of OC81 o /p). 9 volt opera- 
tion. Everything supplied ,wire,batteryclipt,eoldegetc. 

Comprehensive easy to follow instructions and circuit 
diagram 1/6 (Free with Kit). All parts sold eeparatelç. 

SPECIAL 
PRICE 

45,- 
P & P. 2'6. 

10/14 WATT HI -FI AMPLIFIER 
A stylishly finished monaural 
ampiOve with an output of 14 watts 
from 2 E1.84s In push -pull. Super 
reproduction of both music and 
speech, with negligible hum. 
Separate Inputs for mike and gram 
allow recorde and anmotmcements 
to follow each other. Fully 
shrouded section wound output 
transformer to match 3.15 O 
speaker and 2 Independent volume 
controls, and separate bam and 
treble contralti are provided giving 
good lift and cut. Valve line -up 
2 EI84e, ECC/I3, EF86 and Ey.80 
rectifier. Simple instruction 
booklet I /8. c Free with parie). 

AB parts Iola separately, ONLY [6.19.4 

KIT 

P A P. 8/S 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

241n. 12/6; 51n. 12/6; Silo, 16/ -; 
Sin. 81/ -, IOta. 26/ -; 121p. 87/8. 
E.M.I. 241n. tweeter 10/6 
81n. Pin. By famous 

maker 10/8 
E.M.I. 1341n.x84in. high Btu 82/6 
Rola Celeotlon approx. 9m. a 
din- middle register speaker 10 /8 

also 15 ohm 12 Inch., 30 /- 
P. d P. up to 61n. 116; over 61n. 

2/6 per speaker. 

AMPLIFIER 
CARRYING CASES 

BRAND NEW. 
Strongly made wooden eons 
struction, tough vynlde coveted, 
complete with carrying handle. 
Overall else 139ín. wide x Olin 
deep x Sin. high with sloping front 
panel. Weight only 41 lbs. Ideal 
for our 10 /14 watt amplifier and 
many others. 
BAIIGAIN dPRI4E 20/rJ 

AMPLIFIER ON 
PRINTED CIRCUIT 
B OARD 
Two valve. UY85, 171.84 
O.P. trans., use with 80 volt 
tap ofi motor, 39/6. 
P.P. 2/6 on above. Dropper 
roe. for filaments If required. 
2 /6. 
B.S.R. AUTO UNITS 
160 v. Suitable for use with 
above. (Slightly soiled.)14.4.0. 
LARGE CABINET Suitable for above two Items. 
with 3 ohm speaker. 08.9.6. Cart. 01 -. 
Superior CABI NET Similar to above to take 8 51n. speaker, with 
motor board, will accommodate BSA UA14 or VAIS. 13.9.6. Carr. 5 16. 
Speaker 15/- entra. P. d P. 1/6 extra. 

Complet 

SPECIAL BARGAIN OFFERS! 
MAINS TRANSFORMERS. Tapped Primary. 4 wave or Bridge Rectifier. 
Secondary 250 v. at 75 mA 6.9 volts at 2 amps. 10 /6 each. P. A P. 3 / -. 
TWO GANG .0005 TUNING CONDENSER. Geared pprecialon redaction 
drive. She 2r /ur x 2 19 in. Brand new and unused. 3/e each. P. d P. 1 / , 
MAINS TRANSFORMER. Impregnated and fully shrouded. Size 41 34 
x 24ln. Weight 6 1òe. Tapped primary 205, 225, 245v. Electrostatlo 
screen. Output 360 -0 -360 v. at 120 m/a D.0 plue1000 v. hall wave at 3 m/a 
D.C. 6.3 v. at 3.5 amps, centre tapped 5 v. at 24 amps and 6.3 v. at .8 amps 
PRICE ONLY 811- each P. & P. 5/ -. 
CARBON MIKE INSERTS. Brand new, Olin. die., 3 /6. P. d P. Od. 
ELECTROSTATIC H.F. TWEETERS. Type L.B.H. 75 Size 3 310., 2/6 
each, pine 9d. P. k P. 
MIDGET &GANG CONDENSERS. Capacity 193 and 100 pF. Polyetyrene 
ease with built -in trimmers. Size I x 9 x lln. Not used but removed from 
P/C Boards. Two for Si-. plus 1/- P, & P. 
ACOS CRY TAL MIRES. High imp. For desk or hand use. High 
seneitivlt. 8/6. P. d P. I/O. 
TSL CRYSTAL STICK MIKE. I.leted at 45/.. Our price 1816. P. d P. l A. 
TRANSISTOR DRIVER and 0/P TRANSFORMERS. (Tapped 3 ohms 
and 15 oho e output). plus 4 suitable Traoeletore giving approx. 1 watt 
output 80/ P. k P. 1: -. 

3 PUSH -BUTTON TRANSISTOR SWITCH. D.P. -D.T. Each 
Switch 5/8 and I/- P. a P. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19. CHErrywood 3985/6 

Open all day Saturday Early closing Wed., I p.m. 
A few minutes from South Wimbledon Tube Station- (Please write clearly) 
PLEASE NOTE: P. a P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEA 
ORDERS CHARGED EXTRA. ,S.A.E. ALL ENQUIRIES) 

ACOS GP66 /1 TM MONO CRYSTAL CARTRIDGE. Complete 
wu h espphire etylii and mounting bracket. Limited number 
only at 1216. P. k P. 1I -. 

TAPE DECKS 
COLLARD STUDIO DECK 

110.10.0 plus 516 cari. and ins. 
E.S.R. MONARDECK 

(Single erred) per 
sopie '.nitr,.l, tee 5l in. spools, 

08.15.0 ulne 041 rare. and ins, 
(Tapes extra on both). 

SPEAKER & 
CABINET FABRICS 

Oatmeal fabric for spea- 
ker or cabmet or Red 
retina for ahlnet 541n. 

adds. 13 /B per yard 
Ienit h. (Minimum order). 
P. d P. 1/6. 
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MULLARD DESIGNS 
MULLARD 3 -VALVE 
PRE -AMPLIFIER TONE 
CONTROL UNIT 

Designed mainly for Mullard 
Range of Amplifiers. also suitable 

for any Amplifiers requiring input up 
to 250mV. Incorporates 5 input 

Channels. including for Tape and Magnetic 
Pickups. Separate Bass and Treble controls. 
High pass filter 20 to 160 c /s. low pass filter 
6-9 Kcls. Totally enclosed in case size 115' a 41' x 

KIT OF PARTS £10.0.0 ASSEMBLED & TESTED £13.13.0 
(Carr. & Ins. 51 -). 

MULLARD "5 -10" MAIN AMPLIFIER 
For use with MULLARD 2 or 3 valve pre- 
amplifiers with which an undistorted 

SPECIFIED COMPONENTSSANDLMUL- 
LARD VALVES including PARMEKO 
MAINS TRANSFORMER and choice of 
PARMEKO or PARTRIDGE Output 
Transformer. £10.0.0 COMPLETE KIT 
(Parmeko Output Trans). 

q ASSEMBLED AND £13.10.0 Cann. & Ins. 6/6). TESTED 
ABOVE Incorporating PARTRIDGE OUTPUT TRANS. 11.6.0 extra. 

THE MULLARD 510/RC AMPLIFIER 
The popular complete "5 -10" incorpora- 
ting Passive Control Unit providing up to 
10 watts high quality reproduction with 
Input of 600 mV. Specified components 
and new MULLARD VALVES. Includes 
PARMEKO MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus Power 
available for 
COMPLETE £112.0.0 
ASSEMBLED £16.0.C1 11.6.0 ex. AND TESTED 

(Carr. & Ins. 7/6). 

With PARTRIDGE OUTPUT ANS. 

THE MULLARD 33/RC 
A HIGH QUALITY AMPLIFIER DEVEL- 
OPED FROM THE VERY POPULAR 
3 -WATT MULLARD "3-3" DESIGN. 
KIT OF PARTS £8.8.0 
ASSEMBLED £11.10.0 AND TESTED 
Complete to the MULLARD specification 
including PARMEKO OUTPUT TRANS- 
FORMER. Switched inputs for 78 and 

L.P. records plus a Radio position. Extra power to drive a Radio Tuning 
Unit is also available. (Carr. & Ins. 6/6). Please state L.S. impedance. 

THE "MONO- GRAM" 
A small Amplifier of genuine high quality 
performance. Incorporates MULLARD 
ECL86 Valve, separate BASS and TREBLE 
:controls and produces up to 3 watts un- 
distorted output. (Carr. & Ins. 3/6). 

: of Parts £4. nn and Tested £Ó.n.0 
Perfectly suited for Portable Installations for 
which purpose we offer PORTABLE CASE 
(£3.10.0), the AMPLIFIER (Kit) and 8' x 5' 
SPEAKER (11.0.0). All for £9.0.0 Alternatively with ASSEMBLED 
AMPLIFIER £10.0.0 (Carr. & Ins. 5/ -). 
The Case quoted above will accommodate some 
4 -speed Single Record Units. A larger model is 
available for extra 10/ -. With this Equipment a 
COMPLETE PORTABLE REC- £14.0.0 ORD PLAYER can be built for 

MULLARD FOUR CHANNEL 
MIXING UNIT 
Self powered Cathode follower output. 
Incorporates two inputs for CRYSTAL ÿ): 
MICROPHONES. one for CRYSTAL PICK- 
UPS and a fourth for Radio or Tape. 

P S 0 211.10.0 PARTS AND TESTED Inc. 
Alternative Model I/L provides for one input matched for moving coil 
of ribbon mike £1.17.0 extra. 

ARMSTRONG 
RADIOGRAM CHASSIS 

We have the full range in stock. 
Prices °''<ow Prices range from £20.10.0. 1 Full details are readily available. 

Send S.A.E. for fully descriptive technical leaflets, or call at our 
showrooms and hear the equipment on demonstration. 

October, 1963 

COMPLETE KITS 
OF PARTS 

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

R.I.A.A. characteristics. * Input for Crystal Pick -ups and variable reluctance magnetio 
types. * Input (a) Direct from High Imp. Tape Head. (b) From a 
Tape Amplifier or Pre -Amplifier. 

* Sensitive Microphone Channel. * Wide range BASS and 
TREBLE Controls. 

KIT OF £6.6.0 AE£9.10.0 (Carr. PARTS AND TESTED I 5/-). 
PRICE REDUCTIONS 

(a) THE KIT OF PARTS to build both the "5 -10" £15.15.0 Amplifier and the 2 -Valve l're- Amplifier 
(Carr. & Ins. 8/6). £21.10.0 (a) Assembled and Tested 
(b) THE KIT OF PARTS to build both the "5-10" £19.10.0 Amplifier and the 3 -Valve Pre -Amplifier 
(Carr. & Ins. 10/-). £25.10.0 (b) Assembled and Tested 
With PARTRIDGE OUTPUT TRANSFORMER £1.6.0 extra. 

HIGH FIDELITY LOUDSPEAKERS 
WE STOCK THE COMPLETE RANGE 

BY GOODMANS. WHARFEDALE and W.B. STENTORIAN 
A few recommended examples 

8 INCH TYPES 
GOODMANS "AXIETTE" £5.5.7 
W.B. HF 816 £5.19.6 
WHARFEDALE "SUPER 8 /RS /DD" £6.14.2 
10 INCH TYPES 
GOODMANS `AXIOM 10" 
W.B. MODEL HF 1016 
WHARFEDALE "GOLDEN 10 /RS /DD" 
12 INCH TYPES 
GOODMANS "AXIOM 201" 15 watts 
GOODMANS "AXIOM 301" 20 watts 
W.B. MODEL HF 1214 15 watts 
WHARFEDALE "W12 /RS" 
WHARFEDALE "Super 12 /RS /DD" 
Carr. & Ins. on above 5/6 each. 

£6.5.11 
£7.0.0 

£7.17.5 

£10.7.0 
£14.10.0 

£10.5.6 
£10.15.0 
£17.10.0 

We are pleased to announce that all Stern's 
products are now available from 

CLYNE RADIO LTD. 
12 SUFFOLK HOUSE 

GEORGE STREET, CROYDON 
Telephone: MUN 3250 

RECORD PLAYERS 
THE COLLARD "JUNIOR" 4 -speed single 
player with separate crystal pick-up 
TILE NEW GARRARD "AUTOSLIM" 4- 
speed autochanger with crystal pick -up 
GARRARD "AUTOSLIM DE LUXE' 4 -speed 
autochanger, incorporates transcription pick- 
up arm 
THE COLLARD "C60" 9 -speed autochanger 
unit with Studio "O" pick -up 
B.B.R. Model ÚA14. 4 -speed mixer auto- 
changer with crystal pick -up 
The new GARRARD Model HIP High Quality 
Single Record Player fitted with the latest 
T.P.A. 12 pick -up arm and G.C.8. crystal Cart - 

GARRARD Model S.R.P. 10 single record 
player fitted with high output crystal pick -up 
PHILIPS Model AG1016. A 9 -speed player 
can be operated both manually and automati- 
cally. Suitable for Mono or Stereo operation 
Carr. and Ins. on each above 5/6 extra. 

Mk. 11 "Fidelity" FM TUNING UNIT 
An attractively presented Unit KIT OF 
incorporating MOLLARD PER,- PARTS 
MEABILITY TUNING HEART 
and corresponding Mullard valve 
line -up. Very suitable to operate 
with our Mollard Amplifiers. 

£3.10.0 
£6.10.0 

£11.8.0 
£6.19.6 
£5.19.6 

£16.17.6 
£5.9.1 

£12.12.0 

£10.10.0 
ASSEMBLED £14.5.0 AND TESTED 

Carr. & Ins. 5/ , 
IF YOU ARE PLANNING TO INSTALL "H1 -Fi" and UNCER- 
TAIN OF THE TYPE OF EQUIPMENT TO USE -OUR WIDELY 
EXPERIENCED TECHNICAL STAFF WILL WITH PLEASURE 
PUT FORWARD RECOMMENDATIONS -STATE TYPE OF 
INSTALLATION CONTEMPLATED AND APPROX. PRICE 
LEVEL. 
CREDIT SALE TERMS are available on all Equipment 
over £10.0.0. 
FULLY DESCRIPTIVE LEAFLETS are ready available - 
please advise items of interest and enclose S.A.E. 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1963 PRACTICAL WIRELESS 489 

SPECIALISTS IN SOUND EQUIPMENT 
FOR OVER 25 YEARS 

MODEL CR3/S 
TAPE RECORDER 

MODEL CAWS incorporates 
the HF /TR3 Mk. II Tape 
Amplifier (described below) 
and the Collaro Studio" 
Twin Track, 3 -speed Deck 
operating at 1lin.. 31ín., and 

74in. speeds. Complete 
with microphone and 
1,200ft. tape. 
KIT OF £33.8.0 PARTS 
ASSEMBLED £43.0.0 AND TESTED 
(Carr. & Ins. 15 /- extra). 

STEREO TAPE 
PRE -AMPLIFIER 
MODEL STP -l. For use 
with current TRUVOX, 
BRENELL, or COLLARD 
"STUDIO" i and track Stereo Decks. Incorporates Ferrox- 
cube Oscillator, 4 speed Equalisation Signal Level Meter and 
separate Controls. Includes separate Unit. 

P£22.0.0 6 
ASSEMBLE 128.0.0 

PARTS 

r; 

TAPE PRE -AMPLIFIER MULLARD Type "C" 
Suitable for most 4 track, Mono 
Tape Decks. Incorporates Ferrox- 
cube Push Pull Oscillator. Treble 
Inductorand3- speedEqualisation. 
Includes Separate Power Unit. 
KIT 0F£Ì4.0.0 ASSEMBLED £19.10.0 PARTS 

(Carr. & Ins. 7/6). 

MULLARD TAPE AMPLIFIER 
Based on Mallard's Type "A" 
design and suitable for most 1 
track Mono Tape Decks. Incor- 
porates Ferroxcube Treble In- 
ductor, Gilson Output Transfor- 
mer, and 3-speed Equalisation. 
Includes separate Power Unit. 

PARTS £13.13.0 ICa. 
r 
7 //6) 

MODEL HF/TRB. MK. II 

ASSEMBLED £19.0.0 
STERN'S "ADD -A- DECK" 
A self contained Unit consisting of 
Garrard Deck and matched Preampli- 
fier on one chassis. Provides full tape 
recording facilities and replays 
through Pick Up Sockets of Standard 
Radio receiver or Amplifier. 
PRICE Includes corn- £18.18.0 plate Tape Magazine. 

(Carr. & Ins. 10 / -1. 

COMBINED PRICE OFFERS!!! 
Includes small charge for special testing and PRECISE 
MATCHING of the ASSEMBLED PRE- AMPLIFIER (or 

Amplifier) to TAPE DECK 
STP -1 (Kit) and "STUDIO" Deck £30.0.0 Assembled £46.0.0 
STP -1 (Kit) and Brenell Deck .. £ 1{t 8 0.0 Assembled 875.0.0 
STP -t (Kit) and Truvox Deck .. £51.0.0 Assembled £59.0.0 
TYPE "C" (Kit) and "STUDIO" 

Deck .. - 126.10.0 Assembled 133.0.0 
TYPE "C" (Kit) and BRENEL 

Deck . .. . 148.0.0 Assembled £50.0.0 
TYPE "C" Assembled.and Wearite 

Deck . £70.O.OInc.HeadLiftTrans. 
HF /TR3 (KR) and "STUDIO" Deck £26.0.0 Assembled 133.0.0 
HF /TR3 (Kit) and BRENELL Deck 243.0.0 Assembled 250.0.0 
HF /TR3 Assembled and Wearite 

Deck .. .. .. .. .. £70.O.OInc.HeadLiftTrans. 

MULLARD "101 -10" STEREO AMPLIFIER 
A high fidelity design pro %Iding up to it watt,, per channel). Superb repro - 
duction frequency response fiat to 
within 3db from 3 c/s to 68 Eels at 50 mW 
Total Harmonic Distortion at 10 watts 
0.1%. 
Price (a) ASSEMBLED AM- £24.0.0 ` 
PLIFIER (as illustrated) 
(b) KIT OF PARTS £20.0.0 Ins, 7/6), 
Built to the highest technical standards and presented strictly to 

AR 
TRANSFORMERS with 20 %tta 

designed are used 
ULTRA- 

LINEAR 
can 

nR OUTPUT taps 
h 

our DUAL 
the assembled MAIN AMPLIFIER only for operation 

with our DUAL CHANNEL PRE -AMPLIFIER; this provides a more 
versatile Installation and is essential 

p 
if a low output pick-up is to 

((a) THE ASSEMBLED MAINiAMPLIFIEReand 
impedance. 

£34.0.0 BLED DUAL CHANNEL PRE -AMP 

(b) KIT OF PARTS for both Units £27.0.0 
(Carr. & Ins. 10 /6). 

MULLARD DUAL -CHANNEL 
PRE -AMPLIFIER 
A four Valve design for both STEREO- 
PHONIC and MONOPHONIC operation. 
Operates equally well with any make of 
Amplifier requiring an input of up to 
250 m /v. 
KIT PARTS £12.10.0 AND TEA TED £1 5.0.0 

Carr. & Ins. 5 / -). 

THE "TWIN THREE" 
STEREO AMPLIFIER 

ASSEMBLED AND TESTED 

£9.0.0 5/- 
(Carriage and Insurance 

extra) 

Based on a recent design by MULLARD LTD., is ideally suited for use 
in Portable RECORD PLAYERS for which purpose we offer a speci- 
ally designed Case: incorporates MULLARD ECL 86 Valves, separate 
BASS and TREBLE CONTROLS and produces up to 3 watts per channel. 
Frequency response is 40 c/s to 35 Kc /s, size is only Min. x 310. x Sin. 
To construct a STEREO PORTABLE RECORD PLAYER we offer: 
Assembled AMPLIFIER with two ROLA Bin x Sin. £1 6.10.0 Carr. 

and PORTABLE CASE for.... 

THE "TUDOR" 
STEREO AMPLIFIER 

PRICE £15.0.0 Caa skim 
& 

A self- contained Shelf-mounting Amplifier designed to provide high 
quality stereophonic and monophonic reproduction. Each channel pro- 
vides a rated output of 6 watts and for monophonic operation aDprox. 
12 watts is produced. Separate BASS and TREBLE CONTROLS. 
The Cabinet is finished in Black Crackle. Size 14 x 8 x 41n. Send for 
full specification. 

PLESSEY 15in. P.M. LOUDSPEAKER 
Ex B.B.C. 

A high quality 15ín. loudspeaker, handling 20 watts 
of audio. Suitable for use in public address systems 
where considerable power is handled, or as a bass 
reproducer in dual or triple loudspeaker systems 
where full use can be made of the low fundamental 
resonance and smooth response. 
Impedance .. .. .. 15 ohms at 400 c/s. 
Die. of pole piece .. .. 2 inches 
Power rating .. ., ,. 20 watts 
Flux density .. .. 12.000 lines 
Total flux .. .. 185.000 Maxwell 
Bass resonance 
Frequency range .. ,. 20 C.P.C. to 5 Kc/s. 
Nett weighc .. .. 251! ox. 

PRICE 12 gns. Carr. & Ins. 10/8 extra. 

Our Technical dept. will be happy to advise on the choice of 
matching PICK -UPS, Microphones, Loudspeakers. 

Send for current price list of 
all leading recording tapes and accessories 

WHEN ORDERING OR WRITING FOR LEAFLETS PLEASE STATE DEPT. P.W. 

POSTAL ENQUIRIES and 
MAIL ORDERS TO ... 
STERN RADIO LTD. 
6 -12, TUDOR PLACE, TOTTENHAM COURT RD. 
LONDON, W1. TEL. MUSEUM 6128/9 

DEMONSTRATION and SHOWROOMS AT... 
STERN RADIO LTD. 

109, FLEET ST. LONDON, EC4 
s TEL. FLEET ST, 5812/3 

OPEN...9 a,m. to 6 p.m. SAT. close 1 p.m. 

PREMIER RADIO 
23, TOTTENHAM COURT RD. 
LONDON, W1. TEL. MUSEUM 6128/9 

OPEN. ..9 a.m. to 8 p.m. THURS. close 1 e 'n. 
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ARMSTRONG AF208AM FM 
RADIOGRAM CHASSIS 

STEREO 12 Mk. 2 840/5/- 
6 watts push -pull output from each channel, 16 
watts total; VHF, with automatic frequency control 
medium and long bande; A hi -fi system on one 
compact chased.. 
STEREO 55 2.29/18/- 
Junior version of Stereo 12: 5 watts per channel, 10 
watts total;VHF and medium bands; Inputs for tape. 
pick -ups and future stereo radio. 
JUBILEE Mk. 2 828/5/ - 
Mono; 8 watts push-pull output; VHF, automatic 
frequency control. medium and long bands; Separate 
tone controls: Pick -up and tape inputs. 
AF208 (ILLUSTRATED) 221/4/ - 
An AM /FM mono chassie of 5 watts output covering 
VHF and medium bande. An inexpensive version of 
the Jubilee Mk. 2. 
All carriage free. Write for free literature. 

New Boxed VALVES 90-day Guarantee 
OZ4 6/-'6K70 5/- ER91 4/- 
I R5 6/- 6K80 6/- EBC4J 81- 
185 8/- 6L60 8/- ERCBl 8/- 1 T 8/- 6N714 6/- F.BF80 9/- 
2a2 -, 2/-'6Q7G 8/- ECH42 9/- 
384 c 7/-68N7 6/- ECHSl 9/- 
3V4 r 7/-'6V6G 6/- ECL80 9/- 
3Q4 : 7/-6X4 6/- ECL82 10/- 
504 6/-'6X5 8/- 
57-3 el- 12AT7 
554 Il 9/-12AU7 
6AC7 t 4/- 122E7 7/- 
RAMS 

: 4/- 12BH7 7/- 
RATS ' 8/-12K7 5/- 
OEM 7/. 12KB 14/- sun 6/- 12Q7 6/- 
6BW8 71-25Y5G 9/- 
004 5/- 35L6 9/- 
6D6 .. 5/- 35Z4 6/- 
608 4/-954 2/- 
fiH8 8/- DAF96 8/- 
635 

. 5/- DF96 8/- 
638 1 5/- DK98 8/- 
217G 6/- DL96 8/- 
6K8 5/- EABC80 

EF89 SI- 
EL32 61- 
E184 7/- 
EY61 9/- 
EY88 9/- 
EZ40 7/- 
E7.80 7/- 
EZ81 7/- 
11A.BC80101- 
HVR2A 6/- 
KT33C 8/- 
KT78 8qq/- 

PCC84 8%- 
PCF80 8/- 
PCF82 8/- 

PCL82 10/- 
PCL84 10/- 
PL81 10/- 
PI.83 e/- 
PY33 16/- 
PY80 7/- 
PY81 81- 
PY82 7/- 
PQ25 7/- 
8141 8/- 
8P81 8/- 
U22 7/- 
UBC41 8/- 
UBC81 9/- 
UBF89 9/- 
00081 9/- 
UCL82 10/- 
UCL83 12/- 
UF89 9/- 
UL41 9/- 
UY41 7/- 
UY85 7/- 
UU9 7/- 
VR150 7/- 
W81 8/- 

NEW 
ELECTROLVTIGS 

TUBULAR TUBULAR 
1 /350V 2/- 50/350V 5/8 
22/350V 2/8 100/25V 8/- 
4/450V 2/8 250/25V 81- 
8/450V 2/8 500/12V 8/- 
16/450V 8/- 1,000/12V ß/- 
32/450V 8/9 5,000 /6V 5/- 
25/2017 1/9 8 +8/450V 8/6 
25/50V 2/- 8 +16/450V 8/9 
50/25V 2/- 16 +18 /450V 4/8 
50/50V 2/- 32 +32/350V 4/6 

FAMOUS 
MAKES 

CAN TYPES 
8 /600V 9/- 
16/600V 121 - 

32/350V 4/- 
50/450V 6/8 
32 +32/350V á/- 
32+32/450V 6/- 
32+32+32/350V7/- 
60 +50/350V 7/- 
64 +120/350V 11/6 
100 +200 /275V 12/6 

TELESCOPIC CHROME AERIALS. 13ín. extending 
to 43ín., 8/6 ea. Coax Adaptor Plug, 1/6 extra. 
TRIPLEXERS Bands I, II, III .. 12/6 
COAX PLUG . 1/- LEAD SOCKET .. 2/- 
PANEL SOCKETS 1/- OUTLET BOXES .. 4/- 
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms. 
DITTO SCREENED per yd. 1 /8. 80 ohms only. 
Wirewoand Ext. Speaker Control. 100 8/ -, 251) 8/8. 
WIRE-WOUND POTS. 8 WATT. Pre -set Min. 
TV 

KTypes. 0 K., 4 /-. (Carbon 30 K. to22 meg., 8%a 
WIRE -WOUND 4 WATTS Pots. Long spindle. 
Value, 50 ohms to 50 K., 8/8; 100 K. 7/6. 
PHILIPS TRIMMERS. 0 -10 pF., 3 -30 pF., 
TRIMMERS, Ceramic: 30, 50, 70 pF., 9d.; 100 OF, 
150 pF, 1/8; 250 pF, 1/8; 500 pF, 750 pF, 1/9. 
TV etc. TRIMMER, 1000 pF, with knobs. 2/ -. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
} w.. 44.; i w., 44.; 1 w.. 84.; It w.. Bd.; 2 w., 1 / -. 
High Stability. 4 w., 1%. 2/ -. Preferred values 
100 to 

¡¡¡10 

meg. Ditto 5% 100 to 22 meg., 94. 
5 watt 

10 watt } WIRE -WOUND RESISTORS I Si- 

15 watt J 10 ohms- 10,000 ohms 1 g ¡_ 

12.5K to 47K 10 w. .. .. .. .. 3/- 

Volume Controls 
Linear of Log Tracks 
Long spindles. Midget 
5 K ohms to 2 Meg. 
L.S. 8 /-; D.P., 4/6; 
Stereo L /810/8; D.P.14 /8 

80 CABLE COAX 
Semi -ale spaced 5In. 
Stranded Ad_ 

40 yds. 17/8 
60 yds. 26/- 

Fringe Quality 
Air spaced 1 l Yd 

RAINS TRANSFORMERS 200/250 v, A.C. 
Postage 2/ each transformer. 

STANDARD, 250 -0 -250, 80 mA, 8.3 v. 3.5 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 mA, 6.3 v. 1 a. 10 /8 
MIDGET, 220 v. 45 mA, 6.3 v. 2 a. .. 15/6 
SMALL, 220- 0.220, 50 mA, 6.3 v. 2a. .. 17/6 
STD. 250.0.250, 66 mA, 6.3 v. 3.5 a. ,. 17/8 
HEATER TRANS. 8.3 v. 15 amp. .. 7/6 
Ditto, tapped 1.4, 2, 3. 4, 5, 6.3 v. ,. 8/8 
Ditto, sec. 6.3 v. 4 amp .. 10 /8 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
3, 4, 5, 6, 8, 9, 10, 12, 15, 18. 24. 30 v. 22/6 
AUTO TRANSFORMER, 150 w. .. 22/8 
0, 115, 200, 230, 250 v., 500 w... 82/8. 
MOLLARD "610" Mains Transformer .. 38/8 
PARMEKO MAINS TRANSFORMER. Made for 
special contract, the ratings can safely be 
doubled. Ouaraoteed 2 years. Primary 0 -110- 
230 -230 -250 v. H.T. 300 -0 -300 v. 50 mA. L.T. 
6.3 v. 1.8 amp. Size 4 x 34 x 3in. .. 17/6 

INTERVALVE TRANSFORMERS. 3:1 or 5:1, 9 / -. 
O.P. TRANSFORMERS. Heavy Duty 50 mA 4/8. 
Multiratio, 7/8. Multiratio heavy duty pooh -pull 
10 w.. 15/6. Miniature, 304, etc., 5/9. 
10 w. O.P. matching trans. ;f, 7, 150, 12/8. 
L.F. CHOKES 15/10H., 60165 mA, 5 / -; 1OH., 85 mA, 
10 /6; 10 R .. 150 mA. 14/ -. 
TINNED COPPER WIRE 16 to 22 ewe, }lb. 8/ -. 
ENAMEL COPPER WIRE 16.22, 2/9; 24 -30, 8/8; 
32 -40, 4/6; D.C.C. 28, 34. 36 ewg, Ioz. 5/8. 

I.P. TRANSFORMERS 7/8 pair 
465 KM Slog Tuning Miniature Can. 2 x 1 x Iin. 
High Q nod good bandwidth. Data sheets. 
Standard size Weyrad, 10/6 pair. 

FULL WAVE BRIDGE SELENIUM RECTIFIER: 

CHARGER TRANSFORMERS. 
u., 
Tappe:l 

a. 1710/ 
Tapped input " 00; 

250 v. for charging at. 2, 6 or 12 v., 1; amps., lb/ 4; 
2. amps., 17/6; 4 amps., 22/8. Circuit included. 
4 AMP CAR BATTERY CHARGER with amp. 
meter leads, Fuse Case, etc., for 8 v. or 12 v., 89/9. 
AMMETER 0 to 5 amp., 9/6. 

BOOKS list S.A.E. 
Boys' Book of Crystal Sets.. .. 2/8 
W.W." Radio Valve Data .. 6/- 

High Fidelity Speaker Enclosure 5/- 
Valve and TV Tube Equivalents .. 9/8 
TV Fault Fitting .. ,. 5/- 
Mallard Amplifier Manual 8/8 
Radio Valve Guide, Books I. 2, 

4 or 5 .. 5/- each 
Transistor Superhet Receivers .. 7/8 
Practical Radio Inside Out .. 3/6 
Master Colour Code Chart.. .. 1/6 
Transistor Controlled Models .. 7/8 
Principles of Colour TV ,.16 /- 
International Radio Stations List 

4 TRANSISTOR PUSH -PULL AUDIO 
Sloe 3 x 11 x }. AMPLIFIER 

A ready built miniature posh -pull amplifier with 
Driver and output transformera, 4 transistors. 
Ideal for use with record players, intercoms, 
BABY ALARMS, etc. Complete with full 

6 instructions and circuit. 
Price, 471 9v. Batt. 2/324íp. Speaker 15/ -. 

BAKER SELHURST 
LOUDSPEAKERS 

121n. Baker 15w. Stalwart 
3 or 15 ohms, 45. 13,000 

121n. Stereo, Foam Sus- 
pension, 12w., 35- 16,000 

121n. Standard H.D. 20w. 
40. 14,500 c.p.a ., 28.0.0 
12in. De Luxe 15w. 25- 
17,000 c.o.s. ..29.10.0 
12in. Base 25w. 20- 18,000 
c.p.e. 212.12.0 
15in. Auditorium, 35w., Baas, 20 c.p.a. to 13 kc /a 
Ideal Baas Guitar. 218. 
Details and Enclosures, plana, B.A.E. 

LOUDSPEAKERS P.M. 8 OHM. 24, 3, 4in., 
5in. Rola, 710. x 4in. Rola, 15/8; 64in. Role., 
18/8; Sin. Plessey 17/8; 10 x ß1n., 28/6; 10in. Rola, 
80/ -; filo. R.A. 80/ -; 131 x gin, Double Cone E.M.I., 
85 / -. 
STENTORIAN 101012. 101n. 3 to 15ohms, 10w.137/13; 
Sin. 11E812 72/ -; Tweeter T359 80 /-. 

1963 RADIOGRAM CHASSIS 

THREE WAVEBANDS FIVE VALVES 
B.W. 16 m. -50 m. LATEST 5I1:LLARD 
M.W. 200 m. -550 m. ECH81, EF89, EBC81, 
L.W. 800 m. -2,000 m. EL84, EZ80 

12 -month guarantee. 
A.C. 200/250 v. 4 -way Switch; Short- Medium, 
I.uug /Gram. Ferrite Aerial A.V.C. and Nega- 
tive feedback, 3 ohm output, 6 watts. Glass 
dial, horizontal wording, size 13in. x 4in. 
Aligned and calibrated. Isolated Chenal,, size 
131in. x 9in. high x 5lin. deep. 

£8.19.6 ('arr. A Ins. 4/6. 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit, or 
tubes with failing emission. Full 
instructions supplied, mains input. 
Type A optional :5% and 50% boost 
2v. or 4v. or 6.3v. or 10.8v. or 12.6v. 
State voltage required. PRICE 10/8. 

TWIN GANG TUNING CONDENSERS. 365 pF, 
rniniatture lin. x Iris. x 1110., 10/ -; 500pF Standard 
with trimmers, 9 / -; midget, 7/8; with trimmere, 9/ -1 
500pF' slow motion tuning, standard or midget, 9 / -. 
SMALL 3 gang 300 pt', 17/ -. SINGLE 365 pr. 7/0. 
SINGLE 10 pF, 25 pF, 50 pF, 75 pF, 100 pF, 160 pF, 
5/8. Solid dielectric 100, 300, 500 pF, 8/6. 
CONDENSERS. New stock. 0.001 mid. 7 kV, 
T.GC., 5/8; Ditto, 20 kV, 9/8; 0.1 mitt., 7 kV, 9/6. 
Tubular 500 v. 0.001 to 0.05 mfd., Od.; 0.1 1/-1 
0.25, 1/8; 0.5/350 v., 1 /9; 0.1/350 v. 9d.; 0.1 /2,000 v., 
0.1/1,000 v., 1/9; 0.1 mfd, 2,000 volte, S /8. 
CERAMIC COEDS, 500 v. 0.3 pF to 0.01 mfd., 94. 
SILVER MICA CONDENSERS, 10% b pF to 500 pF, 
lid.; 600 pF to 3,000 pi', 1 / -. ('lose tolerance 
( +1 pF) 2.2 pF to 47 pF, 1/ -. Ditto I% to 50 pF 
to 815 pF, 1 / -; 1,000 pF to 5,000 pF, 119. 

465 Ice's SIGNAL GENERATOR 
Price 15 / -. Uses S.F.O. Unit, ZA 30036 
ready made with valve 155. POCKET 
SIZE 24 x 46 x lin. One resistor to 
change, full instructions supplied. 
Battery 3/6 extra. 69 V 14 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 -. 8/6 
4 p. 2 -way or 4 p. 3 -way long spindle .. 8/8 
3 p. 4 -way or 1 p. 12 -way long spindle 8/8 
Wavechange "MAKITS ", Wafers avail- 
able; 1 P. 12 way, 2 P. 6 way. 3 p. 4 way. 
4 p. 3 way, 6 P. 2 way. 1 wafer switch, 8/6. 
2 wafer switch, 12/6; 3 wafer switch, 16 / -; 
additional wafers up to 12, 3/8 each extra: 
Toggle Switches, u.p., 2 / -; d.p., 3/8. 
d.p.d.t., 4/ -. Min. Slide d.p.d.t., 3/6. 

CRYSTAL MIKE INSER75, 8/6 
High output. Size lfin. dia. x lin. 

ACOS MIC. 14, insert 14ín. dia. x lin. 8/6 
ACOS 59.1 DE LUXE STICK MIKE 35/- 
TSL QUALITY STICK MIKE.... 25/- 

Valveholders. EA50, 6d. B12A, CRT. 1 /3. 
Engl. and Amer. 4, 5 and 7 pin. 1 / -. 
MOULDED Mazda and int. oct., ße1 B7G. 
BOA, BOG, BOA. 9d. B7G with can. 1/6. BOA 
with can, 

-/ h e int oct... 1/-. B7G, BOA 
Ceramic 

ans, 1/- each. Valve 
plugs B7G, BSA. 2/3. 

HIGH GAIN TV PRE -AMPLIFIERS 
BAND I 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.) Coils only 9/6, 

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

Circuit and coils only. 9/6. 

THE ORIGINAL 

RADIO COMPONENT 
Our written guarantee with every Purchase Bus 133 or 68 pass door. 
NEW COMPONENT LIST 1/ , S.R. Station Selhurst, 
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THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETIZER 

1Í1IIII ï IIIIIIII 
. 
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1! 

208/258 v. A.C. 35/- Leaflet S.A.E. 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING: TAPE 

Spare 
Plastic 
Reels 

3ín. 1/6 
4in. 2/- 
5in. 2/- 
Min. 2í- 
71n. 2/8 

Double Play 71n. reel, 2,400ft. 42/- 
51n. reel, 1200ft. 25 /- 

Long Pup 71e. reel, 11.000ft. 15/- 
511n. reel, 1,20015. 28 /6 

Sin. reel, 900ft. 18/6 

Standard 7ín. reel, 1,200ft. 25 /- 
Sin. reel, 6001t. 161- 

7ín. Metal Reels 1 /6. 
CEASISPLICE" Tape Splicer 5! , 

RYSTAL SET BOOKLET, 11 -. 
CRYSTAL DIODE (I. EX.., St -, OES84, 4/ , OA81, 81 -. 
HIGH RESISTANCE PHONES, 4.000 ohms, 15/- pr. 
MOVING COIL PHONES. 100 ohms, 10 / -. 
SWITCH CLEANER. Fluid squirt e,out, 4/8 tin. 

"8.4- íu 
TRANSISTOR RADIO 

MEDIUM AND LONG; WAVE KIT 
First classe components to make a 6 
transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including SVA transistors, ferrite 
aerial. with car aerial coil! printed 
circuit, Btín. x 21In., but EXCLUDING 
Speaker and cabinet. 
Speakers, 35 ohms, 7 x 4in. 21/- 14.5.0 
Sin., 17/6, 3í1n., 15/6. 

BULGIN PLUGS AND SOCKETS. Non-reversible 
P74, 2 -pin, 4/3; P73. 3 -pin. 4 /8; P194, 6 -pin, 6/6. 
'DOMINA" plugs, 2/6; sockets, 2/6. 
ACRI. English open circuit, 2 /6. Closed cire lit, 
/8. Orundig type, 3 -pin, 1/3. Orundig lead jack. 3/8. 
ASK PLUGS. English, 81 -; Screened, 4/.; Orundig, 
-pin, 3/8; Phono Plugs, 11 -; Sockets, 64. 

ALADDIN FORMERS and core., tin., 8d.; lin.. 104. 
.Sin. FORMERS 5937 or 8 cane TV1 or 3, tie. 
q. x Vs., or lin. sq. x 1 tin.. 2/- with cores. 
LOW MOTION DRIVES. 6:1, 4/8. 

SOLON IRON 25W, 200V or 230V, 24 / -. 
ANTES SUB -MIN. IRON. 15w. 200 or 240v., 28/8. 
BENCH STAND for above, 12/6. spares m Stock. 
1 /l6in, PaxoUn Panels, 10 z 81n., 2/ , Miniature Contact Cooled Rectifiers, 
250V 50mA. 7/8; 250V 60mA. 8 /61 250V 85mA. 
9/6; Selenium Rest., 300V 85mA. 5/ -. 
TV etc., Silicon Sub. Min. Rectifier, 
250V 450mA, 101 -, K3/25. 600V. 5mA, 5/ -. 
RM4, RM5, 14A100, 14Aí1610/ -each. FC31, 20/- 
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.H.F. 
with reaction, 4/.. Med. wave D.R., 3/6. Ferrite Aerials, M., 8/9: M. and L.. 12/6. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits, 10!- each. 
Ferrite Rods, 8 x lin., 6 x ifs., 3l -. 
H.F. Chokes. 2/6. Osmor QCI, 8/9. T.R.F. Coils, A /HF, 7/- pair; HAX, 3/ -, 
Repanco DRR2, 4/8. DRX1, 2/8. Radio Screwdriver, Sin., 841. Test Prods, 
2/9. Neosld Trimming Tool, 119. Neon 
Mains Tester Screwdriver. 5/ -. Multicore Solder, 4d. yd., Dispenser 2/8. 

Aluminium Chassis, 18 s.w.g. Plain 
undrilleif. 4 sides, riveted corners, 
lattice fixing holes, 21ín. sides, 7 x 4in., 
4/6; 9 x 71n.. 5/9; 11 x 71n., 8/9: 13 x Sin., 
8/6; 14 x loin., 10/6: 15 x 141n., 12/6. 
Aluminium Panels, 18 s.w.gg , 12 x 121n., 
4/6: 14 x 9ín., 4/ -; 12 a Sin., 3 / -; 10 x 7in., 
2/3; 8 x 6tn.. 2 / -. 

JASON FM TUNER COIL SET 29/ -. 
H.F. coil, aerial coil, oscillator coil. 
two 1.f. transformers 10.7 Mc /s. detector 
transformer, heater choke. Circuit 
book using four 6AM6, 2/6. 
Complete Jason FMTI Kit. Jason 
chassis with calibrated dial, compo- 
nents and 4 valves. 28.5.0. 
Model FMT2 with new shelf cabinet. 5 

valves, components and powerpack. £10. 

MAINS DROPPERS. Midget adjustable slider 
u.iA. 1,000 ohms, 0 / -; O.2... 1,300 ohms, 6/- 
0.15A, 1,500 ohms. 5/ -; O.IA, '2,000 ohms, 6 /.. 
MIKE TRANSFORMERS, 50.1, 3/0. 
P.V.C. Covered Wire, single 

m d, , 
or 

straná 
24. 

rd. teering, I or 2 m., 2d,; 
SPEAKER -FRET. Gold, Maroon or Green Cloth, 
17 x 25ín.,51 -; 25 x 35in.,10/ -. Typal, various colours 
521n. wide from 10 /- ft.: 26ín. wide from 5/- ft. 
Samples S.A.E. Expanded Metal, Gold, 12 x 1.2íu., 6 / -. 
Panel mounting fuse holders 2 /-. Fuses 60mA 
-5A. 5d. 

RADIO AND TELEVISION SPARES 
All leading makes. volume controls, 
etc., line output transformers. etc., 
B. V. A. valves (current and obsolete 

types). Send S.A.E. for quotation. 

WEYRAD 
COILS AND TRANSFORMERS FOR 
2 -WAVE TRANSISTOR St'PER- 
HETS WITH PRINTED CIRCUIT 

AND FERRITE ROD AERIAL.. 
Long and Medium Wave Aerial -RA2W 
On 61n. rod, 208pF tuning, with oar 
aerial coupling coil 12/8 
Osc. Coil P50 /1AC. 1760F tuning 5/4 
1st and 2nd LF. Trans,- P50 /2CC. 470kc /s 
11 /16in. die. by fin. 5/7 each 
3rd I.F. Trans.- P50 /3CC, 6! 
Spare Cores 8d. each 
Driver Transformer- LFDT4. 9/6 
Wavechange Slide Switch d.p.d.t. 3/6 
Printed Circuit -PCA1. Size 21 x 811n. 
Ready drilled, and printed 9/8 
Volume Control. 5K -DP 4/8 
35 ohm Speakers, 33in., 15/8: 510.. 1718; 
7 x 4in.. 1! -. 
Tuning Gang with trimmers 10/8 
6 Mollard Transistors and diode. 42/6 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. O.P.T.1 10/6 

NEW MULLARD TRANSISTORS 
0071 
OC448/9,ÓC458/8, 0C171 10/8, 0/8, AF1 7 9/8. 
Sub Miniature Condensers. 0.8 mFd, 
30v., 113.1, 2, 4.5 8, 16, 25, 30.50, 100 mFd, 
15 volt 2/6 ea. Transistor Holders 1/3. 

R.B.C. Pocket 2 Translator. Plus Diode 
M.W. and L.W. Radio Kit, 2218. 
Miniature earpiece, 7/6. Batt. 2/3. 

Circuit detail:. rte.. S.A.E. 

ADASTRA 3 -3 AMPLIFIER 3 WATTS 
HIGH FIDELITY AT LOW COST 

READY BUILT, WIRED R TESTED 
A.('. only, 200 -250 V. Valves ECLS6 and 
I Z80. 3 ohms quality output. Millard 
tone circuits. Controls:bass boost. treble 
and volume. Separate engraved front 
panel with de luxe finish. Quality mains 
transformer. Stove enamelled chassis 
size Bin. x Sin. x lin. Bargain Price 24.19.6. Details S.A.E. 
"Performs agreeably well" (The Gramophone) 

COMPONENT SHOP 337 WHITEHORSE ROAD 

SPECIALISTS WEST CROYDON 
Telephone: THO 1665 

P.P. charge 11 -. C.O.D. 21- extra. (Export ,eetre,ne. Send re,nttfaare. 
and extra postage, so C.O.D.). 

BUILD YOUR OWN 

RECORD PLAYER 

AND 

SAVE 

POUNDS!! 

4 Speed :1 elm lance or Single Player 
units supple',t , I l h Brand New 2 -tone 
Portable t :du net. I I x 15 x Olin. de lux 
Strong caret -inn handle. gilt finish 
clips and hinges. As used by Famous 
Make for legns. models. Ready cut- 
out motor board 14 x 18ín. Front bailie 
with 7 x 41n. high flux loudspeaker 
and 8 watt 2 valve U1115, UCI,82 2- 
stage amplifier ready built on metal 
chassis 12 x 3 x 21ín. Quality 3 ohm 
output transformer, how hum level 
circuit, volume and Tone controls, 
3 -core safety mains lead. All Items 
tit together perfectly. Special in- 
structions enable assembly in 30 
minutes. only 5 wires to loin! 12 
month .written guarantee. Available 
separately or package deals as below. 
AUTOCHANGER HUTS COMPLETE (as above) 

B.B.R. Monarch .. .. 511.10.0 P.P. 5/6 
Cellars .. .. 211.15.0 P.P. 516 

Garrard .. .. .. £12,5.0 P.P. 516 

SINGLE PLAYER HITS Complete (ne shove) 
Garrard auto stop /start .. 211.5.0 P.P 516 

E.M.I. auto atop:start .. 211.5.0 P.P. 5/6 

OR SEPARATELY 
Cabinet with cut out hoard 68.2.6 P.P. 3/6 
Amplieerwith7x4'u.epcakcr 23.17.6 P.P. 216 

AIITOCHANGERS 
B.S.R. UA14 .. £6.5.0 P.P. 4/6 
Garrard Autoelim .. 16.17.6 F.P. 416 

SINGLE PLAYERS 
E.M.I. auto etoplstart ., 25.10.0 P.P. 4/6 
Garrard SRPIO .. . 15.10.0 P.P. 4/6 
E.M.I. (separate pick-up) 68.7.6 P.P. 3/6 

TRANSCRIPTION UNITS Stereo /Mono 
Garrard 9HF .. .. 118.10.0 P.Y. 0/- 
Philips A01016 .. .. 812.5.0 P.P. 5í- 
G d ATB .. .. 110.10.0 V.P. 5/- 

BARGAIN 
B.S.R. Autoohange IIA12 

SI rrrn0Mrno .. .. £7.10,0 P.P.4!6 
Replacement sapphire styli available from 5'3' 
Replacement Male from 15/ -: Stereo Irma 81 6. 

CABY MULTIMETER 
.Moving -coil Model 51.1. 54/- 

Measures D.C. or A.C. 6 v., 30 v.. 120 v., 
600 v., 1200 v. D.C. 30 mA. 300 mA. 
Ohms 0 -100K. Leaflet S.A.E. 

ARDENTE Transistor Transformers 
Type D3035, 7.3 CT; Push -Pull to 3 ohms 
for OC72, etc.. 1 it I x fin. 9/6 
Type D3034, 1.75 : 1 CT. Push -Pull Driver 
for OC72, etc., 1 x I x fin. 9/8 
Type 113058, 11.5 : 1 Output to 3 ohms for 
0072. etc.. lx fat in. 9/6 
Type D167. 18.2 : 1 Output to 3 ohms for 
OC72, etc.. I x t x tin. 12/- 
Type D239, 4.5 : 1 Driver Transformer, 10 /- 
Type D240. 8.5 : 1 Driver Transformer. 10 /- 

ARDENTE TRANSISTOR CONTROLS 
5K or IMO switched. dia. 0.9ín., 5/3 
Type VC1760. 51C with switch. dia. 0.7ín., 10/6 
Deaf aid earpiece xtal or magnetic, 7/0 
Sub -min Jacks 1/9. Plugs 1/9. 
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ANEW-PR/ter/CALM/AV 
of UNDER 'TAND /NG 

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

Photo -Electrics; Nucleonics, etc. 

FOR...Your Career...Your Own Business...An absorbing Hobby 

Radiostructor -an organisation specialising in electronic traiming systems offers a new self -instructional method 
using specially designed equipment on a "do -it- yourself" basis. 
You learn by building actual equipment with the big kits of components which we send you. You advance by 
simple steps, performinga 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 
IN ELECTRONICS TRAINING 

P. OST NOW 
To RADIOSTRUCTOR (Dept. G82) 

READING, BERKS. 

Please send brochure, without obligation, to: 
* Nome 

Address__ 
10/63 

* BLOCK CAPITALS PLEASE 
(We do not employ representatives) 

L J 
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BE PREPARED! 
AT this time of year, as autumn approaches and the even- 

ings draw in, most readers will be spending less time in 
outdoor pursuits and more on indoor activities. And in 

particular, thoughts of the impending constructional "season" 
will occupy a good many minds. 

For whereas the majority of enthusiasts (quite rightly) enjoy 
as much of the outdoor life as our capricious climate allows 
during the summer months, the winter sees a peak in con- 
structional activity that restores the average. 

After a reduction of building projects for a month or two, 
most amateurs look forward keenly to this resurgence of 
activity which begins to gain impetus as the autumn leaves 
fall. Many readers, of course, maintain a certain level of 
practical activity all through the year, but nevertheless there 
is something about the autumn and winter that presents an 
irresistible lure even to those who temporarily forsake 
practical work in the summer. 

Perhaps it is the cosy atmosphere of the workshop, den 
or "shack ", with the smell of flux on the soldering iron and 
the low hum of power packs. Perhaps it is because, shut 
off from the obtrusive world with the curtains drawn, one 
Can get to work without external distractions and concentrate 
fully on the work in hand. Or maybe it is because the true 
enthusiast, though seemingly inert during the summer, has 
been quietly planning new ideas for equipment and now feels 
the time is ripe to put then to the test. 

Whatever it is, one thing is certain: during the next few 
months much solder is going to flow, many holes are going 
to be drilled and many thousands of components are going 
to be wired into hundreds of different circuits. With, we 
hope, a large percentage of successes! 

But despite the fact that this general pattern follows 
regularly, we wonder how many are really prepared for the 
approaching high level of activity. The facilities available 
to the radio amateur vary enormously from, literally. the 
kitchen table to the separate permanent workshop -with a 
wide assortment in between. 

Yet whatever the enthusiast's personal circumstances. he 
would do well to ensure that he is fully prepared to embark 
on an extended period of constructional work. For instance, 
is the wiring in the workshop adequate and is it really safe? 
Have those important extra points been installed? Are all 
tools in good shape? Are there any gaps in the tool kit? Is 
the spares box in reasonable order? Are the boxes of nuts, 
bolts, small components, etc., sorted and conveniently housed? 
In other words -are you ready for working at maximum 
efficiency and ease'? 

If somewhere along the line you get a negative answer, 
now is the time to put things right. Before the season really 
gets under way -when you will never find the time! 

uuunnnnnunununnnnuuunnnnnnnnunnmm11nunnnuununmuuunnunuunnnunnld 
Our next Issue dated November will be published on October Ith. 
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NEWS AT HOME 
AND ABROAD 
RADIO EXHIBITION 

IN AMSTERDAM 

NINETEEN manufacturers will 
have exhibits on the official 

British stand at the International 
Exhibition of Radio, Television 
and Electronic Equipment 
(FIRATO) to be held in Amster- 
dam, Netherlands, from Sept- 
ember 13th to 22nd 

The stand, which will cover 
2,600sq.ft, has been organised by 
the Board of Trade and the 
Audio Manufacturers' Group. A 
special demonstration room on 
the stand will enable visitors to 
judge the performance of British 
made tape recorders, record 
players, amplifiers, loudspeakers 
and radios, under the best 
acoustic conditions. 

STEREOPHONIC 
TRANSMISSIONS 

THE number of experimental 
stereophonic transmissions 

per week from the BBC's 
Wrotham Third Programme 
transmitter, has been increased 
recently from one to three. Test 
transmissions can now be 
received on Tuesdays, Wednes- 
days and Thursdays on 91.3Mc /s. 

A tone test transmission 
between 10.30a.m. and 11a.m. 
will be followed by a programme 
test transmission from 11.15a.m. 
to 11.45a.m. A tuning signal con- 
sisting of two tones of different 
pitch - is transmitted for four 
minutes before the test trans- 
missions. 

October, 1963 

U.S. Order for Blind Persons' Aids 
AN order for a number of electronic aids for blind persons, 

which were described in these pages a few months ago and 
which rely on the difference of frequency between an ultrasonic 
beam of energy and its reflection from nearby objects to enable 
the blind user to " hear " obstacles ahead, has been received by 
the manufacturers from the 
Bureau of Rehabilitation Services 
of the Department of Education 
for the State of Kentucky, U.S.A. 

Ultra Electronics Limited, who 
produced the first of the aids for 
the preliminary evaluation tests, 
have also received an order for 
50 units from St. Dunstan's. 

H.F. Equipment 
for Ministry 
of Aviation 

THE Ministry of Aviation has 
recently ordered a number of 

Marconi type D11 and D13 high - 
frequency mobile radio stations. 
The contract is valued at approx- 
imately £1,500,000. 

The type Dli transmitter/ 
receiver equipment is a mobile 
field communication unit provid- 
ing the latest h.f. facilities, in- 
cluding s.s.b. /i.s.b. telephony and 
f.s.k. telegraphy, with incor- 
porated teleprinter. The output 
power of the transmitter is rated 
at 300 -350W over the frequency 
range 2 - 21.999Mc/s. The 
receiver is a high stability 
independent side -band and tele- 
graph equipment, crystal con- 
trolled and operating on the 
double superheterodyne principle. 

The type D13 equipment 
operates over the same frequency 
range but with a transmitter 
power output rating of 1kW. It 
also differs from the Dl i in that 
it employs two receivers (for dual 
diversity operation) instead of 
one. 

REGULATORS FOR BBC 
THE BBC's v.h.f. transmitting 

and radio link stations as well 
as television stations, require 
very stable voltage supplies, and 
recently at the Wimbledon works 
of Foster Transformers (a mem- 
ber of the Metal Industries 
Group) six new voltage regulators 
for various BBC stations have 
been undergoing extensive tests 
prior to delivery. 

Each of the regulators has an 
output of 17kVA which is neces- 
sarily maintained stable for the 
transmitter and associated equip- 
ment it will be serving when 
installed. 

One of the voltage regulators made 
by Foster Transformers for the BBC. 
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IMPROVED SOUND FOR ST. PAUL'S 
A FTER extensive tests made by 

engineers from Standard 
Telephones and Cables Limited, 
the sound system of St. Paul's 
Cathedral, London, has under- 
gone considerable alteration, 
designed to improve audibility to 
every part of the congregation. 

The Cathedral's architecture 
and size have posed special prob- 
lems for the sound engineers in- 
volved on the operation. and in 

particular there is a problem of 
the time lapse of speech from the 
altar and pulpit areas, and along 
the length of the Nave. (It was 
found that sound took three - 
tenths of a second to travel from 
the altar to the far end of the 
Nave.) 

As it was decided to in- 
corporate the Cathedral's exist- 
ing system of loudspeakers in the 
new improvements, it was obvious 

An STC engineer positions on 8 ft. column loudspeaker in St. Paul's Cathedral 
during recent accoustic tests. 

that a delay mechanism would be 
necessary to co- ordinate sound 
arriving direct from the source 
and the sound delivered over the 
loudspeakers; which, in the 
normal course of events, would 
arrive almost immediately. Fail- 
ure to compensate for this 
phenomenon would result in 
garbled speech reaching the dis- 
tant parts of the congregation. 

The method used by STC to 
give the necessary delay employs 
a magnetically loaded neoprene 
belt, stretched around a metal 
drum. In operation the drum is 
revolved at 80 revolutions per 
minute. Several magnetic heads 
are distributed at specific points 
around the drum and held in con- 
tact with it as it revolves. One of 
two of these heads, records 
speech on to the belt from either 
the altar or pulpit %microphone. 
As the drum revolves, the 
recorded speech is carried to 
replay heads successively spaced 
further around the drum from 
the recording head; and from 
these the speech is carried to 
loudspeakers situated at various 
distances from the microphone. 
The time taken for the signal to 
travel round the drum from 
record to replay heads provides 
the necessary delay. 

Finally as the recorded speech 
moves past the last replay head, 
an erase head removes the signal 
before once again the recording 
heads are reached at the end of 
one complete revolution of the 
drum. 

SERVICING 
EXAMINATION 

r was announced recently that 
out of the 853 candidates 

who entered the final written 
examination for the Radio and 
Television Servicing Certificate 
of the City and Guilds of 
London Institute. 456 passed and 
thus qualified for the practical 
test to be held later this year. 

Modernisation for East African 
Telephone Link 

TEN years ago the Marconi Company installed a multichannel 
link between Nairobi, Mombasa, Tanga and Dar -es- Salaam in 

East Africa Now the East African Posts and Telecommunica- 
tion and Administration has placed a contract with Marconi's to 
modernise the complete system which will result in improved 
performance and increased capacity for the telephone channels. 

After modernisation there will be two radio paths over the 
whole link, carrying a total of 96 telephone channels, and auto- 

matic change -over facilities will 
Chairmen for B.V.A. and VASCA 

TWO associations of valve manufacturers have recently elected 
their chairman for the forthcoming year. The British Radio 

Valve Manufacturers' Association (B.V.A.) has elected Mr. F. V. 
Green of Brimar Limited, and the Electronic Valve and Semi- 
conductors Manufacturers' Association (VASCA) has elected Mr. 
A. J. Young of the English Electric Valve Company Limited. 

ensure that priority traffic is not 
interrupted by failure of either 
radio path.. 

Despite the increased capacity 
of the links, the original terminal 
and repeater stations will be used. 
some of which link distances of 
up to 97 miles. 
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A SIGNAL GHNFRA TOR 
transistorised . . . af and modulated 
r.f. outputs battery operated 

BY F. G. RAYER 

THIS signal generator uses two transistors, and 
will provide either an audio frequency output 
or a modulated radio frequency output. The 

a.f. output can be used to check audio amplifiers, 
or the a.f. stages of a receiver. The r.f. output is 
tunable from about 1.6Mc /s to 170kc /s (approx- 
imately 190 to 1,800m) and can be used to test or 
align intermediate frequency amplifiers, or medium 
and long wavebands of a receiver. Harmonics of 
200kc /s are audible to 10mc /s, while harmonics of 
1Mc /s are audible to 30Mc /s, with a sensitive 
receiver. This allows frequency spotting through 
the short wave ranges of a receiver. 

The generator operates from a 4.5V dry battery 
supply, and may be used for checking transistor 
sets, or mains or battery operated valve receivers. 

The circuit is shown in Fig. 1. Trl is a radio 
frequency transistor, such as is commonly 
employed as a self -oscillating mixer in superhet 
receivers. Tr2 is an audio type; a yellow -green 
spot audio transistor was used by the author, but 
any small transistor in working order should be 
satisfactory. 

TI is a transistor coupling or driver transformer, 
with a ratio of about 1:2 or 1 : 1. The transformer 

VC 1 

2x 400 
pF 

fitted was intended for push -pull, so oné secondary 
lead is unused. If Tr 2 does not oscillate, connec- 
tions to the primary of T1 should be reversed. 
With the switch Si in position 1, the audio signal 
is taken to the output control potentiometer VRI, 
which allows volume to be kept down as required. 

Trl is the r.f. oscillator. A two -gang 400pF or 
similar value tuning capacitor is used to obtain 
adequate coverage with only two bands. 

With the switch SI in position 2, the generator 
tunes from about 1.6Mc /s to 500kc /s (190 to 600m 
approximately). When the switch is in position 3, 
the coverage is approximately 500 to 170kc /s (600 
to 1.800m approximately) and this includes most 
of the long wave band, in addition to 370kc /s and 
adjacent intermediate frequencies. 

C5 provides coupling from the a.f. oscillator, 
which acts as modulator, so that the note can be 
heard on a receiver tuned to the same frequency 
as the generator. 

Small transistor type components can be used 
throughout, except for C6, which must be a mica 
or other high voltage capacitor, in order to provide 
effective isolation from mains equipment. 

R1 
27K 

R4 
27K 

TR1 
0C44 

2 e 

C2 C3 

T 
ÿF' 

R3 

I 
EARTH CUP 

C5 
0.01}íF 

VR1 R5 
25K 

0.01 
1F 

OUTPUT 

Fig. I: The complete circuit of the generator. 

52 í1--- 
-45V 

TR2 
0072 

R6 
56K T " 1K 
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Tuning Coil 

This was wound as in Fig. 2, silk covered wire 
of 34s.w.g. being used throughout. The m.w. 
section consists of 50 turns wound side by side, 
between points 1 and 2, a layer of paper being 
placed over the rod. A space of about 1 /5in. is 
left, and seven turns are wound side by side (leads 
3 and 4). A narrow space (about I /20m.) is left, 
and 100 turns are wound in a compact pile, for 
the I.w. section. The end of the m.w. winding is 
joined to the beginning of the I.w. winding (lead 2). 
The end of the l.w. winding is lead 5. Dabs of 
cement are used to hold windings and the ends 
secure, and all turns must be in the same direction. 

e x 2 FERRITE ROD 

SOTURNS 

1 

r- 3 
7 TURNS 2 1 

100 TURNS-" 5 
Fig. 2: Winding details of the tuning coil, LI. 

In general, other coils should be satisfactory. 
However, some experiment may be needed. If 
coverage is too high in frequency (low in wave- 
length) additional turns are required; but if fre- 
quency coverage is too low, turns need removing. 
Air cored coils were found to work, but need many 
more turns. Some ready -made dual -wave coils 
could be expected to be satisfactory, though 
coverage might need modifying slightly, either by 
changing the core positions, or by altering the 
number of turns. With most coils, turns will need 

C4 

45V 
BATTERY 

t 

OUTPUT 
PROD 

Fig. 3 (above) and Fig. 4 (right): Component layout and 
wiring diagrams. 
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removing, to reach about 500kc /s on the 1.w. 
band, with VC1 fully open. 

Construction 
A paxolin panel about 4in. x On. is used, 

drilled as in Fig. 4. The ferrite rod (LI) is a push 
fit in a ¡in. diameter hole, being held with cement. 
A rein. drill will do well for all the small holes, 
with ¡in. hole for the switch and potentiometer 
and a }in. hole to clear the gang capacitor. 

The components are mounted as in Fig. 3. 
Emitter, base and collector leads of Trl and Tr2 
are inserted as shown and there is no need to cut 
these wires short. The transformer T1 is held by 
its leads. 

Three short 4B.A. bolts hold the gang capacitor. 
These must not penetrate sufficiently to short - 
circuit or damage the capacitor. The circuit 
requires a three -way, two -pole switch and, if a 
surplus switch with more contacts is fitted, 
unwanted tags are ignored. 

Fig. 4 shows wiring on the front of the panel 
between resistors and other parts. Any thin, 
insulated wire is satisfactory or thin tinned copper 
bare wire can be employed with lmm sleeving. 

The audio oscillator stage can be tested alone 
when wired. To do this connect phones from C6 
to battery positive. If no tone is heard reverse 
the primary leads to Ti as mentioned. 

Two short pieces of- thin flex are provided for 
battery connections and there was found to be no 
advantage in using more than 4.5V. Consump- 
tion is between about 2mA and 6mA according to 
the actual transistors, so very small cells will do 
well. To avoid trouble from bad contact leads 
may be soldered to the cells. Three dry cells in 
series will provide 4.5V and the zinc case is 
negative. 

Output Lead 

A flexible lead from the positive line termiiiates 
in a clip which can be attached to the chassis or 
other earthed circuit of a receiver. 

R6 

R5 

C7 

R4 

C5 

SECONDARY TI 

PRIMARY TI 

VC1 

COIL L1 

e 

(1)SWSIITCI-1 

PROD EARTH 
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The output lead from C6 is fitted with an 
insulated prod so that the signal can be injected 
into varions parts of a circuit. 

There is no chance of shocks when testing a 
battery operated transistor receiver. With battery 
operated valve sets the h.t. may be sufficient to 
cause a shock. In the case of mains receivers the 
usual care must be taken. The danger is particu- 
larly great with a set of the a.c. /d.c. type or one 
drawing h.t. directly from the mains. 

The Cose 

The case is made of thin wood approximately 
4 }in. x 4 1in. x 21in. deep internally. The panel 
is thin paxolin 41in. x 51in. if the case is of lin. 
thick wood. Nuts on the switch and potentiometer 
secure the generator and panel together and scales 
are marked on the paxolin or on thin card placed 
over the paxolin. For tuning a fairly large knob 
is required and is fitted with a celluloid cursor 
marked with a line to permit reading against the 
scales. 

To check the generator the a.f. output may be 
applied to a pair of phones or to an amplifier or 
receiver. To test for modulated r.f. output place 
the prod or lead near the aerial of a receiver. The 
audio tone should be heard when the receiver and 
generator are tuned to the same frequency. 

Harmonics 
The generator note will also be heard when the 

receiver is tuned to a multiple of the generator 
frequency. For example, if the generator is tuned 
to 200kc /s its note will be heard at 200. 400, 600, 
800, 1,000, 1,200kc /s and so on. This fact is very 
useful both to calibrate the generator tuning scales 
and to furnish a signal for a short -wave receiver. 

The correct tuning point will most easily be 
found when coupling between generator and 
receiver is low, and output small, so that the 
received signal is not too strong. 

Calibration 
If a calibrated generator is available, set this to 

various frequencies, tune in the signal on a 
receiver, then tune the transistor generator to the 
same frequency and mark its scale. 

If no calibrated generator is to hand, calibration 
can first be at 200kc /s points. Find this funda- 
mental point from the BBC Light Programme 
transmitter. Tune the generator to the same 
frequency and mark its long -wave scale. Then 
tune the receiver to a harmonic as mentioned. 
Leave the receiver tuning untouched and tune the 
generator until its fundamental is heard on the 
receiver. This can then be marked on the 
generator scale. Repeat the whole procedure until 
the scales are calibrated to 1.6Mc /s (1,600kc /s). 
Other calibration marks can be obtained by 
selecting other harmonics. For example, the 
third harmonic of the Light Programme (long 
waves) is 600kc /s. The generator may then be 
tuned to 300kc /s (600kc /s is the second hatmonic 
of 300kc /s) to obtain the 300kc /s point between 
200 and 400kc /s. Proceeding in this way, 
sufficient calibration points can be secured. 

Note that the tone is not heard if the generator 
is tuned to a multiple of the receiver frequency but 
only when the receiver frequency is a multiple of 

COMPONENTS LIST 
Resistors: 

RI 27kí2 R4 27k0 
R2 8.2k fl R5 5.6k CI 

R3 Ikf2 R6 Iktl 
VRI 25kí2 potentiometer with s.p. switch (52) 

Capacitors: 
CI 0.01µF paper 
C2 0.01µF paper 
C3 0.010F paper 
C4 50pF ceramic 
C5 0.01µF paper 
C6 0.01µf mica, or paper 500V 
C7 0.01µF paper 
VCI 400+400pF 2 -gang variable 

Inductors: 
LI H.F. coil (see text) 
TI Transistor coupling or driver transformer 

Switches: 
51 2 -pole. 3 -way miniature rotary 
S2 s.p.s.t. (see VRI) 

Transistors: 
Tri 0C44 or similar r.f. or mixer type 
Tr2 0072 or similar a.f. type 

Miscellaneous: 
Two small pointer knobs. One I4m. diameter 
knob. Paxolin, wire, sleeving, clip and prod, etc. 
Ferrite rod for L2 (2in. x lin.). 

the generator frequency. 
The signal generator may be used to test or align 

a receiver in the normal way. The following brief 
details will help indicate how this work is carried 
out. 

Checking Audio Circuits 

If a receiver or audio amplifier does not operate, 
a quick check of the audio stages can be made by 
utilising the a.f. output of the signal generator. 
An insulated test lead with prod is used to apply 
the a.f. output to various circuit points in turn, 
working backwards from the loudspeaker. When 
the point at which a fault arises is passed, repro- 
duction will deteriorate or cease. 

As an example the first test will show if the 
loudspeaker is working. The next test will indicate 
if the output transformer is in order and 
connected. The output valve or transistors are 
then brought into the portion of the circuit undet 
test by injecting the signal at the control grid or 
base. The coupling capacitor or driver transformer 
can then be checked by removing the prod to the 
input side of this component. Earlier a.f. stages 
are then taken in cne by one. 

This is a very rapid means of localising a fault. 
If such tests are carried out on a receiver or 
amplifier in good order this will show what to 
expect. When the a.f. signal is applied directly to 
a loudspeaker or output transformer and loud- 
speaker, volume is low. An earth return lead from 
generator to receiver chassis will be necessary 
when little or no amplification is available. To 
test a loudspeaker, output and earth leads must be 
taken to the speech coil. As one or more stages 
of amplification are introduced, by moving the 
output lead to grid or base, volume from the loud- 
speaker should increase considerably. The earth 
lead from generator to receiver is then often 
unnecessary. 
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If a fault is present in audio stages these tests 
will show where it arises. If the whole audio 
section of a receiver works satisfactorily this 
shows the defect is in earlier stages. 

1.F. Testing, Alignment 
If the receiver is already aligned, stage -by -stage 

tests of the intermediate frequency amplifier can 
be made in the same way as described for audio 
stages. However, the generator is tuned to provide 
a modulated radio frequency output corresponding 
to the receiver intermediate frequency. This is 
done by tuning the generator for 
best output from the receiver. 

The signal may be injected at 
the final 1FT primary. If the audio 
section has tested satisfactorily 
and there is no output from the 
receiver, then the IFT or detector 
or wiring here must be suspected. 
If output is satisfactory the prod 
is moved back to take in the last 
i.f. valve or transistor, then the 
preceding IFT and so on. The 
whole i.f. amplifier may thus be 
quickly checked. 

The strength of the signal in- 
jected into the receiver is adjusted 
as required in a similar manner to 
that already explained. When a 
stage or two of i.f. amplification 
has been introduced into the part 
of the circuit being tested, loose 
coupling between prod and 
receiver circuit will generally be 
sufficient. That is, the prod point 
only need be placed near the 
receiver lead or against the insula- 
tion of the lead. 

Should the receiver be newly 
built, and not aligned, the gen- 
erator should be tuned to the 
wanted frequency (often 470kc /s). This signal is 
injected at the last IFT and the IFT core is 
adjusted for best output from the receiver. The 
previous IFT is then taken in and adjusted, 
followed by any earlier IFTs present. 

As capacity from the generator prod will slightly 
influence alignment, all the IFTs are given a final 
check to see if any slight readjustment is wanted. 
This is done with the generator coupled to the 
input (grid or base) of the mixer or frequency 
changer. 

When i.f. or earlier stages are being tested the 
receiver volume control should be at maximum, 
but volume should be kept quite low by reducing 
the strength of the injected signal as described. 
This is to avoid the automatic volume control 
circuit of the receiver making accurate adjustment 
difficult. 

If some form of output meter is preferred to 
adjustment by ear this is easily arranged. A 25mA, 
50mA or other d.c. meter may be added in one 
battery lead of transistor sets having push -pull 
output. Alignment is then to secure maximum 
meter reading. An a.c. voltmeter with 0.514F or 
other blocking capacitor in one lead can be used 
as an audio output meter. A d.c. meter can be 
used to measure the anode current of an i.f. stage 
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to which a.v.c. is applied, adjustments being to 
obtain minimum current. The meter should be 
at the h.t. side of the 1FT primary with a bypass 
capacitor to chassis. Alternatively a high - 
resistance voltmeter may be used to measure the 
a.v.c. line voltage. Adjustments are directed 
towards securing an increased negative voltage 
with valve sets. With transistor receivers the a.v.c. 
line is positive. 

Mixer, R.F. Stages 

Tests in r.f. stages are as described, the 
generator being tuned to the same frequency as 

The instrument completely wired up, ready for installing 
in its case. 

the receiver. To trim such stages adjust the 
generator to a high frequency (low wavelength). 
To make adjustments to coil or aerial inductance 
tune the generator to a low frequency (high wave- 
length). It is usual to deal with the m.w. band 
first, followed by long waves. 

Sufficient input should be obtained by placing 
the generator prod or lead near the receiver aerial 
socket or frame aerial or ferrite rod. If trimming 
is initially badly out a fairly strong signal (closer 
coupling) may be used, followed by more accurate 
trimming on a weaker input (looser coupling). 

To secure agreement with a printed dial, 
trimming and inductance adjustments are made as 
described for various frequencies after checking 
that the dial or pointer is properly fitted to the 
tuning capacitor. If a dial is to read accurately 
throughout, the tuning capacitors, trimmers, coils or 
aerial and padders must all be of the specified 
values intended for use together. 

With mains operated equipment, remember to 
take the usual care to avoid shocks. Receivers of the 
a.c. /d.c. type or sets drawing h.t. directly from 
the mains may have dangerous mains voltages 
present on the chassis, etc., if fed from a reversible 
two -pin plug or adaptor or from a wrongly wired 
three -pin plug. 
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A Novel A.F. Amplifier 

FIG. I is the circuit diagram of an amplifier 
which has been used for some time past in 
conjunction with a simple regenerative tran- 

sistor receiver to provide loudspeaker output for 
a fairly large living -room. In fact the output was 
sufficient at times to make the provision of a 
volume control essential. The amplifier was 
found to be capable of driving loudspeakers of 
diameters of from 3in. to 8in. with equal efficiency 
and has been incorporated into a small portable 
t.r.f. receiver using a 3in. speaker. 

Directly- coupled Output Stage 
The main design considerations were that the 

amplifier should be easy to construct, economical 
to run and should require as few components as 
possible -this saved space and money. It was 

was the circuit of Fig. 1, which seems to provide 
a large current gain in addition to providing an 
output well in excess of 100mW. 

Alternative Transistors 
The transistors used were XBIO2s (or XBII2s) 

for Trl and Tr2 and an XC101 (or XC111) for 
Tr3, the output transistor. 

Although Ediswan transistors were used the 
Mullard 0071 and 0072 (Tr3) are .equally suit- 
able. The amplifier also works well with surplus 
transistors (red spots for Tri and Tr2 and green/ 
yellow spots for Tr3) but if these are used the 
directly- coupled pair should be selected so as to 
have low leakage currents. 

The layout of the amplifier was not found to be 
critical and in view of this no constructional details 

are given, but Fig. 2 indicates the 
orientations of the connecting leads 
of the transistors. One point to 
note is that the emitter bias of the 
output pair tends to be slightly 
more critical than does that of a 
conventional single -ended output 
stage, but the value of 100/ for 
the resistor R5 in the emitter leads 
as shown in Fig. 1 will be found 
to be satisfactory in most cases. 
Depending on the individual tran- 
sistors used, the optimum value of 
this resistor should be found to be 
within the range 50 -5000. 

The interstage transformer Ti 
may be replaced by an R-C 
coupling circuit if economy 
demands this; the collector load Fig. l: The circuit of the amplifier. 

decided, therefore, that two of the transistors 
should be d.c. coupled. Now audio amplifiers 
capable of driving a loudspeaker are as often as 
not of the push -pull variety, requiring expensive 
push -pull driver and output transformers and 
matched transistors. So an attempt was made to 
construct a directly- coupled output stage. 

As stated above, the final product of experiment 

COMPONENTS LIST 
Resistors: 

RI 100k13 R4 10k r). 
R2 Ik12 RS 10052 (see text) 
R3 I00kO 
All 10 %, #W carbon. 
V R I 10k 12 potentiometer 

Capacitors: 
CI 8µF electrolytic I2V 
C2 8- 25p.F.electrolytic I2V 

Transfòrmers: 
TI Interstage transformer: 4 : I or 8 : t 

T2 Output transformer (see text) 
Transistors: 

TrI,2 XBI02, X8I12, 0C7I or red spot 
Tr3 XCIOI, XCIII, 0072 or green/yellow 

spot 

c Collector b -Base e.Emltter Spot Base 

X8102 
XC 101 

XB 112 
XC 111 

Collector Emitter 

OC 71 
OC 72 

Fig. 2: Lead identification of types of transistors that 
can be used in this circuit. 

should then be of the order of 4.7k0 and the 
coupling capacitor should have a value of 8µF 
with a minimum of 12V d.c. working voltage. A 
slight loss in stage gain will result with this 
arrangement. 

Output Transformer 
The output transformer T2 should be chosen so 

as to reflect a collector load of about 4.8k11, to Tr2 
and Tr3. If this load be designated by Rc and the 

-continued on page SO4 
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The 

PIIOTOPRONE 

By M. L. Michaelis 

Experiments with 
light waves - a new 
interest for the amateur 
electronics enthusiast. 

CONTINUED FROM PAGE 427 OF THE SEPTEMBER 
ISSUE 

CONTINUING the discussion from last month 
on radiation, it may be said that the intensity 
of an electromagnetic radiation is given by 

the electric or magnetic field intensities on 
the wave picture and by the average number of 
photons arriving in a given time on the " photon " 
picture. It is necessary to stipulate " average " 
rate of arrival of photons in the second case 
because the actual sequence of arrival of photons, 
in common with all particle radiations, is quite 
random, subject to purely statistical fluctuations 
over short periods. This phenomenon has already 
been discussed in detail in connection with the 
digital Geiger counter apparatus published in this 
journal in the February, 1962, and following 
issues. The methods of interpreting quantitative 
results when forced to use the particle way of 
looking at things, rather than the wave method, at 
the very high frequencies represented by atomic 
radiations have also been described in the named 
articles. 

Visible light represents just about the reasonable 
borderline case where it is about equally con- 
venient to treat it statistically as a random 
sequence of particles, called photons, or to treat 
it as a continuous wave electromagnetic radiation. 
Indeed some optical devices are most conveniently 
treated on a basis of photons, whereas others are 
more conveniently explained on a wave basis, it 
always being necessary to remember that the two 
treatments amount to the same thing, and thus the 
practical engineer designing equipment operating 
at visible light frequencies will use the method of 
approach offering the greater simplicity in a given 
case. 

30r 

A final point should bear this out. We are 
normally accustomed to thinking of light as a wave 
radiation, which is indeed more often than not the 
most useful line of approach. However, the 
photophone unit described in this article is an 
excellent example of the manifestation of the 
" photon " particle properties of light if we look 
more closely. 

The detailed action is best represented by a 
" photon- for -electron " picture. Each photon 
particle of the incident light actively reaching the 
cathode of the photocell ejects one electron con- 
tributing to the resulting anode current. Were the 
rate of arrival of photons absolutely steady, then 
the stream of electrons produced in the photocell 
would be quite steady for an unmodulated steady 
beam of incident light. An audio amplifier 
connected to P2 would register no a.c. signal. 
Upon trying this in practice, however, we find that 
this condition is only approximately true. 1f the 
gain of the audio amplifier is very high, or at least 
reasonably high (e.g. both stages of an ECC83, 
followed by an EL84 output stage), a powerful hiss 
will be heard as soon as a steady beam of light 
is shone into the photophone. This shows that 
there are random statistical fluctuations taking 
place in the rate of arrival of the photons, leaving 
only a constant long -term average. Exactly the 
same hiss is heard if a Geiger counter is subjected 
to strong atomic radiation, giving a high average 
counting rate. The true average frequency of. 
arrival of atomic particles, which may in that case, 
be in the region of 10kc /s, is not heard primarily, 
but rather the band of frequencies represented by 
the random variation, leading to a raucous hiss. 

The same effect is found, yet again, in the 
thermionic emission of electrons from a valve: 
cathode. The average rate of emission of electrons,' 
representing the total saturation cdthode current of; 
which the valve is capable, nevertheless contains; 
the short -period random statistical fluctuations: 
characteristic of all particle emissions and radia -' 
tions in Nature. These statistical fluctuations of; 
cathode emission give rise to the same charac- 
teristic hiss. responsible for the major portion of. 
" valve noise " in sensitive input stages of 
amplifiers. 

The same statistical laws apply for the absorp- 
tion of particle radiation as for its emission, thus 
if several grids and anodes are receiving each a 
certain average portion of the total cathode current 
the exact momentary partition of current among 
the electrodes is subject to further random statis- 
tical fluctuation, giving further hiss. Thus, as will 
doubtless be familiar to many readers, multi - 
electrode valves are more " noisy " than triodes. 

Use of Valve Voltmeter 
With the valve voltmeter circuit of Fig. 4 it is 

seen that, when using the universal probe shown, 
connected to P5. d.c. ranges of 5, 50 and 500V 
f.s.d. are available. 

The upper range is not useful for the Photo - 
phone, being intended for general usage of the 
valve voltmeter, but the lower two ranges are so 
intended. For this purpose P5 of the valve 
voltmeter is connected directly with Pl of the 
Photophone without any probe. The probe 
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C 
O.01NF 

Input 
from 
test 
probe 
P5 

cath+ 
D1 

536 
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VR2 1k 
R19 
OM 
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LIN.ww 

l'I 

cath+ 
D2 

S36 

AC. 50V r,m.s, 

oCalibrate 
5V 0. 

52a 

:Coax 
kable 

RIO 
10M 

50V DC. 

VD.C. 

R25 
560k C10 0.O1fiF 

R3g V1 M 

Prod Clip 

universal 
probe 

R35 
1k 

( 2mA t s.d. 
Meter 

V4 
ECC 81 

7 

R29 
22k 

8 

R36 
6-8k 

2W 

C71 
8NF 
350 
vw 

HT.+ 
200 
to 

300V 

anode 

cath 
D3 

536 

C6 ` C7 
750FF 2vw 1001.1F 

15vw 
cath . 

Fig. 4: A high quality valve -voltmeter circuit for use with the Photophone. 

resistor R38 is missing under such circumstances 
so that the effective sensitivity is doubled. f.s.d. 
being obtained for 2.5 apd 25V input respectively. 

As the voltage calibrations on the meter for 
correspondence to readings with the universal 
probe are 5V or 50V f.s.d., and we have seen that 
an' output of 0.5V per foot- candle is to be 

expected, the valve voltmeter readings on the 
existing voltage scales give foot -candles directly. 

lf, upon more accurate comparisons, corrections 
are found necessary to bring the voltage calibra- 
tions of the meter in Fig. 4 and the foot- candle 
values into true correspondence, various measures 
can be adopted. Within limits the values of R5 
and /or R6 in the Photophone may be adjusted if 
only small corrections are required either way. If 
larger reductions are found to be needed, then 
suitable resistors may be included in series in the 
cable connecting P1 and P5. 

Larger increases of sensitivity are best obtained 
by fitting a switch to select different values for R25 
and R26 in the valve voltmeter when switching 
to " photometer " setting on this switch. Much 
greater overall sensitivity is easily obtainable by 
using a more sensitive meter. This can be fitted 
with a universal shunt for switching back to the 
2mA f.s.d. sensitivity for normal use in the design 
of Fig. 4 or for multiplying the sensitivities of the 
incorporated voltage scales. 

Earth 

6.3V 
AC 

heater 
line 

The Valve Voltmeter 

It is not proposed to go too deeply into the 
principles of the circuit but merely to give 
sufficient information to enable the reasonably 
experienced reader to build the valve voltmeter. 

The design is based on a simpler version which 
was published in the December, 1961, issue of 
PRACTICAL WIRELESS. This earlier design suffered 
to some degree in the matter of obtaining linearity 
up to full -scale deflection. 

However, some further experiments have in the 
meantime been undertaken on this circuit, Fig. 4 

showing the result. For the price of some appre- 
ciable increases in complexity, it was ultimately 
found possible to get good linearity to full -scale 
deflection for both positive and negative inputs, 
polarity- switching being undertaken by changing 
over between the two grids of V4 by means of S3. 

The same 2mA meter was able to be retained 
and in fact virtually the same layout and design 
as published in December, 1961. Thus the same 
disposition of tagstrips was maintained and those 
readers who have already built the simpler in- 
strument could very easily and quickly convert to 
the new comprehensive form. 

Those building the unit new from scratch will 
find that the layout is not critical except for the 
need to mount the grid stoppers R27 and R29 very 
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close to the grids concerned and to connect 
nothing else directly to the grids. These grid 
stoppers were not required in the simpler circuit 
because this operated at much _lower standing 
anode current, where parasitic oscillations were 
far less likely than in the present circuit. 

In all other respects meticulous insulation, to 
avoid errors due to leakagein the high -impedance 
circuits, is far more important than any particular 
layout which may be chosen to suit individual 
requirements and available materials. 

Methods of Cathode Bias 

To get the present circuit to operate on negative 
inputs as well as positive ones, the operating point 
of the valve had to be shifted to higher current, 
at the same time retaining the relatively high 
cathode load to give proper coupling between the 
two sections. The only way of achieving this was 
to bias the cathodes down to a negative voltage, 
which was conveniently obtained at sufficient 
current capabilities by means of D5 and C7 from 
the heater line. 

r 

C12 001pF To VTVM R391M R40 470k 

Probe 

Ef. 
clip 

D6 
0Y5066 

. Silicon 
Rectifier 

L 

C13 

¡Coaxial 
cable 

Screening 
can 

Fig. 5: An a.c. probe usable throughout audio, long wave, 
medium wave and short wave ranges, and able to tolerate 
all voltages present in normal receiver and amplifier 
circuitry. (See also table below). 

Full scale deflection at 50c /s mains frequency 
input, using this probe in P5 of the prototype valve 
voltmeter (Fig. 4) represents: - 
VTVM switched to: Sensitivities: 
50V r.m.s. a.c. range Do not use here 
5V d.c. range I5V r.m.s. 
50V d.c. range 150V r.m.s. 
500V d.c. range 500V r.m.s. 
Notes: (i) The sensitivities given hold true up to 
about 100kc /s and down by factor six at 20Mc /s 
in the prototype. (2) On the 500V d.c. range do 
not exceed 250V r.m.s. input. 

This, incidentally, is a most useful general 
method of biasing a cathode negative wherever 
this may be required in a circuit to enable the 
cathode -load resistor to be increased without 
choking back anode current. The converse of 
biasing a cathode more positive still than the 
voltage given anyway by virtue of anode current 
through the cathode load, is available by means of 
taking an additional high resistor from the cathode 
to h.t. positive, a measure capable of driving the 
valve even beyond cut -off in the resting state. This 
is, of course, never possible with a cathode load 
alone, for a cut -off valve takes no. anode current 
and thus cannot produce bias across a cathode 
load, and thus could not be cut off, which contra- 
diction proves the impossibility. 
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Trimming the Valve Voltmeter 
The combination R31, R32, as in the earlier 

circuit, remain the crucial components for proper 
operation. Too low a value gives insufficient 
deflection sensitivity on the meter, too high a value 
severe non -linearity in the form of cramping near 
full scale. This might, however, be considered 
useful in the interests of opening up low readings 
and those readers taking this point of view could 
use an appropriately calibrated non -linear scale 
attached to the meter. 

To reduce thè actual current swing required in 
the valve for f.s.d. meter deflection; it is useful to 
ascertain that as little current as possible is 
normally shunted through VR3. For this purpose 
R25 and R26 are simultaneously adjusted in such 

COMPONENTS LIST 
FOR VALVE VOLTMETER 

Resistors: 
RIO 10MS2 R26 820k S? 

RI I IOMft R27 22k f2 
R12 IOOkS2 R28 IMf2 
RI3 I5kf2 R29 22k f2 
Rl4 IMO R30 IMSZ 
RIS 220E2 R3 I IkSZ 
R16 220k S2 R32 4.7k í2 
R17 4.7MS2 R33 100a 
R18 IMO R34 Ikfl 
R19 I0Mf2 R35 Ikf2 
R20 10M R36 68k12 2W 
R21 2.7M f2 R37 4.7kí2 2W 
R22 2.2kí2 R38 IMf2 
R23 220kí2 R39 IMO 
R24 IMfl R40 470kfl 
R25 560k a2 
All carbon I W ±20% unless otherwise stated 

Capacitors: 
C5 0.01µF paper 500V 
C6 750µF electrolytic 12V 
C7 IO0AF electrolytic I5V 
C8 0.01µF paper 500V 
C9 0.01µF paper 500V 
CIO 0.011LF paper 500V 
CI I 8µF electrolytic 350V 
Cl2 0.01µF paper 500V 
C13 0.01µF paper 500V 

Miscellaneous: 
V4 ECC8I (noval holder) 
DI -3 Diode Type S36. Inverse resistance 10Mí2 
& D5 or better. Inverse voltage rating 350. 

Capacity approx. 10pF or less. Forward 
current 20mA or more. 

D4 5V Zener -diode 
D6 Silicon mains rectifier Type 0Y5066. 

Inverse voltage rating 700. Current rating 
unimportant. Selected specimen for 
performance up to 20Mc /s in Fig. 5. 

S2 2 -pole 5 -way ceramic rotary switch; high 
insulation 

S3 Single -pole double -throw toggle switch 
VR2 I Ica lin. carbon or wire -wound 
VR3 5kû log. carbon 
Meter 2mA f.s.d. moving -coil 
P5 Coaxial socket 
P6 4 -pole socket (as on Grundig tape 

recorders) 
Chassis, casing, wire, solder, bolts, etc. 
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a manner that the dividing ratio is altered, but the 
sum of R25 and R26 in parallel with 1Mí2. remains 
equal to IMfl -in order that the input voltage 
dividers to the left of S2b remain correct. 

This adjustment of R25 and R26 is undertaken 
on the " calibrate" setting, with VR3 discon- 
nected, until the meter only still reads very slightly 
high, final correction then being continuously 
available on VR3 when this is reconnected. This 
adjustment of R25 and R26 has already been, care- 
fully undertaken in arriving at the component 
values specified and these should be found satis- 
factory. 

If trouble is experienced, readers should first 
cheek for low emission in V4 by substitution and 
also check that R25 and R26 are of the values 
specified. 

Further New Features 

While modifying the original simple valve volt- 
meter circuit to a form ideal for use with the 
Photophone, other changes were made to improve 
its general usefulness, again at some additional 
expense and complication. 

The two grid circuits have been fully 
symmetriSed and kept to normal impedance levels 
of around 1Mí2. This avoids trouble from zero 
point drifts due to electron impact grid current 
otherwise present in high-impedance grid circuits 
and also makes the zero point fall at virtually the 
same setting of VR2 on all ranges. 

Furthermore the zero point now falls very close 
to the middle position of VR2 under all conditions 
and requires only very infrequent adjustment after 
an initial five to ten minutes' warming up. These 
advantages have been obtained at the price of one 
disadvantage over the original, namely a reduction 
of overall impedance presented as load across the 
voltage source being measured. However, a 
reasonable compromise has been struck. 

The disposition of smoothing capacitors has 
been changed to give a quicker response and 
quicker return to zero and a high resistance has 
been removed to the probe head to prevent a.c. 
damping stopping, for example, oscillators func- 
tioning when d.c. potentials at electrodes are to be 
measured. 
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Furthermore the whole aggregate around DI 
and D2 has been incorporated to give a 50V r.m.s. 
f.s.d. range for a.c., usable at mains frequency 
only, without changing probes. The combination 
R17 to R19 should be adjusted until this scale 
reads correctly; it may be possible to select a 
single 5'6Mí2 resistor -in place of these three. The 
new circuit uses a pair of diodes, D1 and D2. for 
achieving high inverse voltage rating, preventing 
damage even if the a.c. signal is superimposed on 
a d.c. voltage of some hundreds of volts, which is 
blocked at C5. 

It is thus possible to measure the gain of ampli- 
fier stages with this instrument, using a 50c /s sine - 
wave signal and comparing levels at grid and 
anode, without any need to be concerned with d.c. 
potentials which may or may not be present. 
Finally the work on this valve voltmeter was 
completed with the design of a special a.c. probe, 
for use at other frequencies, operating into the d.c. 
ranges. This rectifies at the probe head in the 
usual way so that high -frequency signals do not 
have to pass down the coaxial cable and get lost in 
the capacity thereof. 

Experiment revealed the interesting fact that, 
although D6 is a silicon rectifier intended for 
mains power rectification, usable performance was 
possible at frequencies up to 2QMle /s. The high 
inverse voltage rating of the silicon diode is a 
great advantage, so that this probe cannot be 
damaged by any normal h.t. voltages found in 
receivers and amplifiers. Otherwise It is of the 
conventional form already mentioned in the other 
publications. 

Conclusion 

It is hoped that this article has been successful 
in introducing the possibilities of optical frequen- 
cies for radio experiments as well as explaining 
some of the significances and aspects of various 
types of radiation in the light of modern science 
in a form which is surely of a more practical use- 
fulness for the understanding of one's equipment 
than mere philosophical theory for which it might 
at first sight be mistaken. 

Novel A.F. Amplifier 
-continued from page 500 

loudspeaker impedance by Rt., then use a trans - 
number of primary turns former of turns ratio n= number of secondary turns 

where n' = Rc 

RL 
The following table gives the value of n for 

three popular loudspeaker impedances. (Here, 
Rc 4.7kf1.) 

Loudspeaker impedance Output transformer 
(kW) turns ratio 

3 
8. 

35 

40:1 
25:1 
10:1 

(n:1) 

The transformer used by the writer was 
abstracted from a defunct battery operated valve 
portable receiver -its physical size was small 
enough. 

Additional Pre -amplifying Stages 
Clearly the number of transistors preceding the 

output pair may be varied according to the number 
available and the final output required; three such 
transistors would overload the power output tran- 
sistor Tr3 on loud passages of music if the amplifier 
is used with an average local station t.r.f. receiver. 
Only one was required in the writer's home town 
(Orpington, Kent) to provide ample listening 
volume on the Light Programme (247m) and the 
Home Service (330m) from a one -transistor 
regenerative receiver with a 5in. loudspeaker 
connected to the amplifier outputs. 

The amplifier is powered by a PP7 (9V) battery 
which has a life of more than 70 hours when the 
amplifier is run at full volume. 
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RADIO- AMATEUR GEAR 
EDUCATIONAL KITS 

TEST INSTRUMENTS EQUIPMENT 

111th the clearly- written instruction manuals, 
anyone can build any of these models 

Hare the srorld's best equipment -and sore nsoneq 
AMATEUR BANDS RECEI- 
VER. Model RA -I. Covers 
all Amateur Bands from 160 
to 10m. Special features incl. 
half lattice crystal filter, 8 
valves, signal strength "S" 
meter, tuned R.F. amplifier 
stage ... ... ... 139.6.6 

5W HI -FI MONO AMPLIFIER. Model MA -5. 
A low- priced amplifier based on the S -33. Printed circuit 
construction makes it easy to build ... ... ... 110.19.6 
STEREO CONTROL UNIT. USC -1. Luxury model 
with inputs to suit any pick -up or tuner .. 119.10.0 
MONO CONTROL UNIT. Model UMC -I. Ideal for 
use with MA -12 or similar amplifier. Send for specifi- 
cation ... ... ... ... ... ... ... 18.12.6 
HI -FI EQUIPMENT CABINETS. Large range, in kit form 
or assembled and finished, available to meet various needs. 
Details on request ... ... ...from 16.19.6 to 129.8.0 

"MOHICAN" GENERAL 
COVERAGE RECEIVER. 
Model GC-1U. Fully Tran- 
sistorised. Excellent portable 
or general purpose receiver 
for amateur or short wave 
listening. See full spec. leaflet. 

139.17.6 

Assem bled 

HI -FI F.M. TUNER. Tuning 
range 88 -108 Mt /s. Tuning unit 
(FMT -4U) with 10.7 Mc /s. 
I.F. output (f2.l5.0 inc. P.T.). 
I.F. Amp. (FMA -4U) complete 
with cabinet and valves, 
(112.6.0). Total ... 115.1.0 

6W DE LUXE AMPLIFIER. Model S -33H. An inexpensive 
Stereo -Mono amplifier, with high sensitivity. Suitable for Decca 
Deram cartridge ... ... ... ... ... ... 115.17.6 
6 TRANSISTOR PORTABLE. Model UXR -I. Prealigned 
I.F. transformers. Printed circuit, 7 x 4ìn. high flux speaker. 
Real hide case. Very easy to build ... ... ... 112.11.0 
SHORTWAVE TRANSISTOR PORTABLE. Model RSW -I 
Two short bands, trawler and medium wave 119.17.6 (Inc. P.T.). 
HI -FI A.M. /F.M. TUNER. Covers F.M. 88 -108 Mc /s. A.M. 
16 -50, 200 -550, 900 -2,000 m. Tuning heart (14.I3.6 inc. P.T.) and 
I.F Amp. (00.13.0). Printed circuit board. Total ... 05.6.6 

NEW! 
# "OXFORD" LUXURY 
1 TRANSISTOR PORTABLE. 

Model UXR -2. The ideal 
f domestic, car, or personal por- 
f table receiver. 10 Semi -con- 

ductors. Send for full details. 
114.18.0 (Inc. P.T.). 

models also available; prices on request - Deferred terms available over £10. Free delivery U.K. 

SEND FOR FREE BRITISH HEATHKIT CATALOGUE -OVER 50 MODELS TO CHOOSE FROM 

AVAILABLE SHORTLY 
GUITAR /PA AMPLIFIER. Model PAI. 
50 W. rms. 100 W. pk. output. For vocal and 
instrument groups, public address etc. 4 inputs, 
2 loudspeakers. Send for full details ... 154.15.0 

,....11.411..N. 
PORTABLE SERVICE OSCILLOSCOPE. Model OS -I. 
Compact portable scope, ideal for servicing and general work. 
Printed crct. Case 7f x 41 x 121in. long. Wt. only 10í1b. 119.19.0 
Sin. OSCILLOSCOPE. Model O -12U. Wide band amplifiers 
essential for TV servicing, F.M. alignment, etc. T/B covers 
10 c/s -500 kc /s in 5 ranges ... ... ... ... 135.10.0 
VALVE VOLTMETER. Model V7A. Measures up to 1,500 
volts (D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.I0- I,000M12 

413.18.6 

DX-40U 

6 W STEREO AMPLIFIER. Model S -33. 
3 w /chl. Inputs for radio -tape -gram. Stereo/ 
Mono ganged controls. Sensitivity 200 mV. 
E 13.7.6. 
HI -FI 18 W STEREO AMPLIFIER. Model 
S -99. Ganged controls. Stereo /Mono gram, 
radio and tape recorder inputs. P/B selection. 

S -33 127.19.6. 
HI -FI SPEAKER SYSTEM. Model SSU -I. Two speakers 
in ducted port bass reflex cabinet. Bookcase model 110.17.6 
Legs 1416 extra. 
MULTIMETER. Model MM -I U. Ranges: 0 -1.5 v. to 1,500 
v. A.C. and D.C. 150µG -I5A D.C. 0.212 to 20M12 41in. 
50µA meter ... ... ... ... ... ... 112.10.0 
R.F. SIGNAL GENERATOR. Model RF -1 U. Up to 100 Mc/s 
fundamental, 200 Mc/s on harmonics. Up to 100 mV output all 
bands ... ... ... ... ... 112.15.6 

1f0 
AMERICAN HEATHKIT MODELS 
Full details of direct Mail Order Scheme and 
catalogue can be obtained from us for I1- post 
paid. (FREE to Service Departments). 

AMATEUR TRANSMITTER. 
Model DX -40U. Self -contained. 
80 -10 m. Power input 75 w. CW., 
60 w. peak C.C. phone. Output 
40 w. to aerial. Provision for 
V.F.O. ... ... ... 133.19.0 

DAYSTROM LTD. 
Dept. P.W.10, GLOUCESTER, ENGLAND. 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

AMATEUR TRANSMITTER. 
Model DX -1000. Covers all 
amateur bands, 160 -10 m. 150 w. 
D.C. input, self contained with 
power supply. Modulator, V.F.O. 

174.19.0 
DX-100U 

Send me FREE BRITISH CATALOGUE (Yes /No) 

Full details of model(s)......._.._.__..-._..._..._.._.._..____._...--- 

ADDRESS I 

PWIO I 
IN - - - - - - - - - - - - - - - - - - a 
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INEXPENSIVE 
BASIS OF 
A COMPLETE 
HI -FI SYSTEM 
OR TOP QUALITY 
RADIOGRAM 

STEREO 55 
TUNER AMPLIFIER 
CHASSIS 

One compact chassis combines AM and 
FM tuners, Stereo Control Unit and two 
High Fidelity Amplifiers. For mono repro- 
duction the two amplifiers are used together 
so that up to 10 watts output is available. 
Provision for tape recording and play back 
is made with a choice of inputs for cryscai 
or ceramic pick -ups including the Decca 
Deram. The facilities are also available 
for use with a tape deck and its associated 
pre -amplifier. 
PRICE Elf 180 

AF 208 AM; FM 
CHASSIS 

A high quality tuner amplifier chassis 

which can be used for the conversion of 
an existing radiogram or as the buis for 
building a new radiogram or reproducing 
system. A system which can include tape 
recording and play back as well as the 
normal AM and FM radio and record 
reproduction. 
PRICE £21.4.0 

Write for descriptive literature to 

ARMSTRONG (Dept. POC.) 

Warlters Road, London, N.7. Tel: NORth 3213 

October, 1963 

WHARFEDALE 
SUPER 8 /RS /DD 
"Strikes the right 

note" 

SAYS DONALD ALDOUS 

In a review of the Wharfe- 
dale Super 8 /RS /DD in 
"Audio & Record Re- 
view", Donald Aldous 
reported as follows:- 

The latest Wharfedale Super 8/RS/DD speaker strikes the 
right note the moment it is removed from its box. It is 
beautifully made and finished and looks right. 
The unit wac tested in a corner enclosure approximately 
la cu.ft. With the interior heavily lined with carpet felt and a 
vent of I fin. wide across the front at the bottom. The bus 
radiated with this enclosure was smooth and at an ideal level 
to give balance with the extended top response. 

The music signals and tone bursts confirmed that the speaker 
is free from any obvious discoloration. 
Summary -We agree entirely with the view of Gilbert Briggs 
expressed to us as "his humble opinion ", that the Super 
8 /RS /DD unit is easily the best Bin. model Wharfedale has 
ever produced. A stereo pair in small enclosures gives sound 
quality that will coins as a revelation to any listeners wedded 
to massive enclosures, this can easily be matched to 2 -5 ohms 
with the WMTI. 

SO 

N 
x! 
el I 

1. 

SUM Su;ea 

ao AO .Ga 2 o IcJ IS ta 

n 
.e 

- 
i0 

OS WA sc.us 
a 

Impedance 10/15 ohms. 
CERAMIC MAGNET Flux density 14,500 oersteds. 
Total flux: 60,000 maxwells. 

PRICE 13412 incl. P.T. 

VVLIrietiale 
WHARFEDALE 

WIRELESS 

WORKS LTD 

IDLE BRADFORD YORKSHIRE 
Telephone: Idle 123516 Telegrams: `FVharfdel Idle, Bradford 
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IT is unfortunately true that some amateur con- 
structors (and not only "beginners" at that) fail 
to take sufficient pains with their soldering 

operations. Bad workmanship really does not pay, 
since much time and effort are often spent after- 
wards in tracking down obscure faults that have 
their origin in inadequately made connections. 
Even when satisfactory performance is obtained 
initially, there is always the danger of leads becom- 
ing disconnected later due to the shock or vibra- 
tion sustained under normal working conditions. 
This applies particularly to miniature receivers 
and to other electronic equipment of a portable 
nature. 

One of the cardinal rules of soldering is that a 
sound mechanical joint should be made before 
the solder is applied. (It is, of course, essential that 
the mating surfaces are .perfectly clean and free 
from grease and such like.) 

Joints, Various 
Now, what constitutes a sound mechanical joint? 

Certainly it is not necessary to go to the lengths 
illustrated by some ex- government radio and elec- 
tronic equipment. Most of my readers will have 
handled surplus equipment of one sort or another, 
and many of you will have had experience in 
stripping down various specimens for the sake of 
the components contained therein. I recall the 
tussles that occurred when trying to detach resis- 
tors and capacitors from groupboards -the diffi- 
culty arose because the manufacturers' wiremen, 
dutifully following the Ministry's directions, had 
tightly wrapped each component lead two or three 
times (if not more) round the tag prior to solder- 
ing. The problem was always whether to arm 
oneself with soldering iron and long -nosed pliers 
and attempt to acquire the desired component 
complete with its leads, or whether to take the 
simpler course and to seize the diagonal cutters 
and amputat4,l 

Wavelength 
By THERMION 

While thorough -going wiring -up methods are 
justified with equipment required for military or 
similar purposes, they are not warranted (or 
indeed desirable) with more commonplace equip- 
ment. But, let me emphasise, guard against going 
to the other extreme of merely bringing the two 
surfaces into contact and relying on a generous 
blob of solder to do the rest. True, I admit, that 
this procedure can be quite effective with some 
miniature components where mechanical strain is 
negligible. Even so, I consider it advisable to make 
a self -supporting connection wherever this is at 
all possible: This is certainly no hard task, and 
the following suggested methods will usually 
suffice. 

Push the lead through the hole in the tag and, 
if it is a loose fit, bend the protruding portion just 
sufficiently to provide a locking effect, then cut 
off the surplus wire fairly close to the tag. With 
larger components it is sometimes necessary to 
make a full right- angled bend and to squeeze the 
end of the wire against the flat surface of the 
tag. Where the lead is not passed through a hole 
in the anchoring device, it should be hooked 
around the edge of the tag or terminal. 

A Tape Teaser 

One of the interesting uses to which magnetic 
tape recording is now being applied is the training 
of foreign language students in correct pronuncia- 
tion. Recording systems known as "Language 
Laboratories" allow a number of students to per- 
form oral exercises simultaneously without causing 
interference. 

The usual method of operation is like this: each 
student sits in a booth equipped with a special 
tape recorder and, via headphones, listens to 
speech pre- recorded by the tutor. This recording 
is divided into a number of fairly short passages, 
and each is followed by a pause of similar dura- 
tion. At the end of each passage the student repeats 
this phrase or sentence into his microphone 
endeavouring to copy faithfully the pronunciation 
of the original. 

Whenever he wishes, the student can rewind his 
recorder and set it to playback. He then hears 
once again the tutor's voice followed immediately 
by his own efforts at imitation. For further prac- 
tice he resets to record and proceeds as before, 
his earlier efforts being erased in the process, as 
is normal. 

The little problem I now leave you with is this: 
how is it contrived that the tutor's recording 
remains preserved throughout and cannot be 
erased by the student no matter how often he 
re- records his own voice in the gaps provided? 
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Zfl 

PERSONAL 
¡TRANSISTOR 
A Simple Medium 
Wave Set Suitable 
for the Beginner 

BY A. SYDENHAM 
duction spreads in the transistors, etc., cause dis- 
crepancies that cannot be disposed of cheaply. 

ONLY a comparatively small cash outlay is 
involved in the construction of the receiver 
to be described and little or no test equip- 

ment is required to bring it into use. 
Quite often a newly constructed superhet fails to 

provide any kind of signal when first switched on 
due to severe misalignment, but this is not likely 
to occur here as only a single tuned circuit is used. 
This set can, if necessary, be built quite easily on 
the kitchen table and no risk of lethal mains shocks 
is likely since transistors are used, two being 
employed since this is about the minimum number 
capable of providing a decent signal in a pair of 
headphones. 

The prototype has also been 
tested with a loudspeaker by sub- 
stituting the primary of a ratio 
8:1 transistor output transformer 
in place of the headphones and 
connecting a 3(1 loudspeaker unit 
to the secondary winding. If the 
surroundings are quiet, as in a 
bedroom, for example, pro- 
grammes can be heard quite well. 

The receiver is powered by a 
single 4.5V dry battery and the 
current consumption is so low 
(less than ImA) that replacement 
is likely but rarely. 

The frequency coverage is 600 - 
1460kc/s (500- 205m), this cover- 
ing practically the whole of the 
medium waveband. If long - 
wave reception is required this 
can be incorporated but has not 
been attempted in the prototype. 

In common with all simple 
t.r.f. circuits arranged to work. at 
their most sensitive point the 
receiver is likely to prove slightly 
temperamental at the first try -out 
and slight adjustments to certain 
of the components might be 
occasioned. This point has been 
taken care of in the layout, how- 
ever, which if followed accurately 
will allow changes to be made 
very easily. The range of com- 
ponent tolerances and the pro- 

The Circuit 
In Fig. 1 it may be seen that the first transistor 

Trl is operated as a regenerative demodulator 
feeding a stage of audio amplification built around 
Tr2, high impedance headphones being inserted in 
the collector circuit of this transistor to enable the 
user to hear the selected programme. 

The circuitry around Trl might be more easily 
understood by referring to Fig. 2, where a typical 
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(See text) 
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Fig. I: The circuit. 
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valve oscillator circuit 
is shown. Here the 
external tuning of the 
coil L is effected by 
capacitors Cx and Cy. 
Sometimes no resistor 
is included in the 
cathode circuit, bias 
for the valve being 
derived entirely from 
grid current. This 
circuit is widely used, 
the triode usually 
being part of a fre- 
quency changer valve 
when Cx is often 
made one section of 
a twin -gang tuning 
capacitor with Cy 
operating as a " pad- 
ding " capacitance. 

Fig. 2: A typical valve 
oscillator circuit. 

Looking now at the circuitry around Trl (Fig. 1) 

the similarity will immediately be apparent and it 
will be appreciated that the transistor will oscillate 
if operating conditions are suitable. 

By controlling the emitter current by means of 
a variable resistor bypassed by a capacitor, detec- 
tion can occur if the transistor is not allowed to 
oscillate but instead is brought close to the point 
of the occurrence. 

A suitable impedance match into the base of 
Trl can be effected by employing a capacitive 
potentiometer across the coil and using one section 
of it for tuning. Capacitors VC1 and C3 perform 

COMPONENTS LIST 
Resistors: 

RI I00k0 R5 39k(2 
R2 10k0 R6 6.8k0 
R3 3.9k0 R7 6800 
R4 4700 
VRI 2kO wire -wound potentiometer 

Capacitors: 
CI 23pF mica 
C2 32pF mica 
C3 2,000pF ceramic 
C4 I,000pF mica 
CS 100µF electrolytic 6V 
C6 470pF mica 
C7 1pF electrolytic 6V 
C8 100µF electrolytic 6V 
VCI 208pF1 

176pFff twln -gang variable (Jackson '00') 
TCI }trimmers -with VCI TC2 

Switch: 
SI Toggle switch, on /off 

Inductors: 
LI M.W. coil (Denco Yellow dual purpose, 

range 2) 
L2 R.F. choke (see text) 

Transistors: 
Tr1 0C44 Tr2 0081 

Miscellaneous: 
Miniature 18 -way tag board 4.}in, x I in. (Radio - 
spares). Battery 4.5V (Ever Ready 1289). High 
impedance headphones. Panel material, hard- 
board, Aerial and phone sockets. Control knobs. 

this function and are in effect identifiable with Cx 
and Cy respectively in Fig. 2. 

Since these capacitors are connected across the 
coil in series the total value of capacitance avail- 
able will always be less than that of the smaller 
of the two. This reduced capacitance effect will 
make itself most apparent at the low- frequency end 
of the band, i.e. where the vanes of Cl are most 
fully engaged, and if a suitable coil is not used 
for Ll, only a section of the band will be receiv- 
able. Fortunately suitable coils are available from 
the Denco miniature range. 

A miniature Jackson "00" twin gang with 
sections paralleled (208 +176pF) form a total value 
of 384pF, ignoring the trimmers, but this is 
reduced to about 330pF by C3 and is then suitable 
for use with the coil specified. When another coil 
designed to work with a 500pF tuning capacitor 
was tried in the circuit maximum low frequency 
coverage was reduced to 750kc /s. 

Note that two capacitors -CI and C2 -are fitted 
between Trl collector and L1; this is not a safety 

Aerial 
socket 

-ve line 

Medium way. 
_winding 

To base 
of Tr1 

Dual wave 
coll. 

Shorting switch 
ganged with 

S1 

To 
VC1 

Long - 
wave 

winding 

Switch 
positions 

1- Long wave 
2 -01t Battery: 
3- Medium wave 

2 

-I-ve line 

NMI 

Fig. 3: The modified circuitry necessary to provide long 
wave coverage. 

measure but an aid to obtaining good results on 
completion, since these items control the amount 
of positive feedback to a great extent. 

The . efficiency of the receiver largely depends 
upon the characteristics of Trl and this should 
be a good specimen; the use of a surplus type is 
not recommended. 

The small r.f. choke of 3,000µM inductance (L2) 
fitted in the collector circuit of Trl, consists of the 
main winding of a dust -cored long -wave coil, the 
primary winding being removed and the coil 
former sawn off to the length of the core. 

As mentioned earlier, inclusion of long wave- 
band facilities can be provided either by fitting a 
separate coil from the Denco range (Range No. 1) 
or by using a miniature dual -waveband coil as 
shown in Fig. 3. The additional switching required 
can be incorporated with S1 by using a rotary 
switch. A two -pole, three -way switch used as 
shown will allow the central position to be "off" 
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7' 

< t, 
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/Bend 
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4 
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%g dia. 
.11--g 

fixing 
holes 

' Fig. 4 Dimensions of the control support panel. 

with " medium " and " long " situated on either 
side. This makes accidentally leaving the receiver 
switched on less likely than in other arrangements. 
No extra panel control will be needed if this idea 
is followed. 

Constructional Notes 
The receiver is built around a miniature 18 -way 

tag board to which is affixed a simple metal panel 
that carries the three controls. This assembly is 
finally located on a main hardboard panel to which 
simple sections are finally fitted to form a cabinet. 
A short throw -out type aerial is required and this, 
together with the headphones, is plugged into 
sockets provided on one side. 
The completed receiver is 7 }in. 
wide and 5in. high and the front 
slopes backwards slightly, for the 
sides taper from 3in. at the base 
to 23 in. at the top. 

Preliminary work consists of 
constructing the metal control 
support panel from 16s.w.g. 
aluminium or tinplate and 
details of this are given in 
Fig. 4. Prior to bolting this panel 
to the tag- board, one of the small 
holes running down the centre of 
the board must be enlarged with 
a circular file to fin. diameter -as 
indicated in Fig. 6 -to accept the 
coil mounting stem. The coil is 
locked in position by means of a 
polystyrene nut provided and this 
should only be twisted thumb 
tight, if pliers are used the stern 
will fracture. 

Wiring Up 
The remaining construction 

consists of mounting and wiring 
the various components to agree 
with the above and below plans 
shown in Figs. 5 and 6 respec- 
tively, leaving the transistors to 
one side until a good check has 
been made. 

When satisfied that no mis- 
takes' have been made the lead - 
out wires of the transistors may 
be sleeved and then passed 
through existing holes from 
above the board. These may 
then be soldered to the tags 
shown, using a heat shunt: The 
actual transistor shells should 

remain on top of the paxolin board 
as shown in the photographs and 
diagrams. 

Black and red insulation should 
be used for the battery negative 
and positive leads respectively and 
it is not difficult to fashion a pair 
of sliding clips from thin tinplate 
to act as connectors soldered to 
the ends of the leads. 

Testing 
High impedance headphones 

should be connected before switch- 
ing on and these should not 

be removed whilst the set is working or Tr2 
collector circuit will be broken. With VR1 set to 
approximately half travel and a short aerial 
connected the set may be switched on and Cl 
swung through its full range of rotation. If 
oscillations are heard all is well, but VR1 should 
be adjusted very quickly to just remove them, when 
little difficulty should be experienced in receiving 
transmissions. The quality should be crisp and 
will be surprisingly clear and alive. It will now 
be discovered that VR1 can be used as a volume 
control and should normally operate very smoothly 
indeed. Smoothness of operation will best be 
obtained from use of a wirewound component in 

Metal panel--- 

Connect both 
sections of 
VC1 together 

Paxolin 
tag 

board 

To 4.5V battery *To aerial socket 

Fig. S: Showing connections between the tag board and control panel. The 
togboard has been drawn in the some plane as the panel for clarity. 

./YYtotte . To headphone sockets 

c L) O O O O O O 
Leads from Tr2 

above board 

Existing hole enlarged to % dia. to take coil stem 

Fig. 6: The reverse side of the tag board. 
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the VR1 position, but care should be taken not to 
advance the control excessively or the programme 
material will be supplanted by undesirable oscilla- 
tion. 

Final Adjustments 
The next step lies in adjusting the waveband 

coverage. If no signal generator is available trans- 
missions must be used and the various regional 
transmitters can most easily be recognised at such 
times as separate news bulletins are being radiated. 
After dark Radio Luxembourg might be heard 
when the vanes of VC1 are almost fully disengaged. 
The coverage can be varied within limits by 
adjusting the core of LI by means of the brass stem 
fitted and also by changing the trimmer positions. 

Faults 

If the receiver fails to oscillate at any setting of 
VR1 or VC1, either Cl or C2-but not both 
together -may be temporarily short -circuited to 
increase feedback. Resistor R1 might need chang- 
ing also if an indifferent transistor is in use and the 
value may be reduced to about 56kí1. Noise may 
result in the form of a rushing sound if R1 is 
excessively reduced in value and 39kí1 is about the 
limit. 

If on the other hand it is not possible to 
eliminate oscillations at any setting of VC1 or VR1, 
remove C2 and replace it with one of smaller value 
-say 10pF --and try again. Emitter resistor R4 
can also be increased to, say, 68051 or even 82011, 

this further limiting Trl current. The receiver 
should, of course, be switched off to make 
alterations. 

Cabinet 
Since negligible weight is involved it is possible 

to construct a simple cabinet from hardboard using 
a frame of }in. quadrant beading mitred at the 
corners to improve the frontal appearance. The 
dimensions of the case used for the prototype are 
shown in Fig. 7 the whole being held together with 
impact adhesive and small reinforcement strips. 

With the aerial and phone sockets mounted on 

A rear view of the receiver nearing completion. 

Frame of 
3A8 quadrant 

beading 

Fig. 7: The construction of a simple cabinet for the receiver. 

one side, ample space exists for 
the battery which can if necessary 
lie flat on the cabinet base plate 
beneath the tag -board or stand at 
the rear. On completion the case 
may be lacquered or otherwise 
finished to suit individual tastes. 

Conclus'on 

Although this simple little set 
can provide a great deal of con- 
structional and listening enjoy- 
ment, it obviously has its limita- 
tions and cannot be expected to 
compare with the high sensitivity 
and selectivity of the superhet 
form, for, of course, it is not in the 
same price class. 

The receiver can be used as a 
simple tuner to feed an existing 
audio amplifier by connecting a 
4.7kû resistor in place of the 
phones and taking the audio from 
between Tr2 collector (via a 0.1µF 
capacitor) and the positive line. 
No such connection must be made 
under any circumstances to d.c. 
apparatus or to so called a.c. equip- 
ment that derives its hi. direct 
from the mains supply or dan'er 
to life will result. 
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A frequency selective 
The EUPHON u nit for feeding two 

loudspeakers 

By 1, Kampel 
THE unit about to be described is a simple and 

inexpensive means of obtaining a spacial 
effect in audio reproduction. With the addi- 

tion of the two loudspeakers required, the total 
cost of the author's model was about two guineas 
only, and this included the cost of making the 
walnut cabinet. 

Two loudspeakers are set up as for stereo, but 
instead of two channels, one loudspeaker handles 
the lower frequencies, while the other handles the 
higher frequencies. With the aid, of the balance 
control an effect similar to stereo is achieved as the 

3 

Sockets 
B' " From 

output 
l Transformer 

secondary 
(3R) 

L2 
3') 

2511 
Balance 

4 +11 I+ 
Fig. 1: The simple circuit of the Euphon. 

higher pitched instruments come through on the 
tweeter and the bass instruments on the woofer. 

The idea is based on the familiar divider net- 
work, used in modern audio equipment, but the 
original crossover circuit is not suitable when the 
speakers are separated as there will not be enough 
volume in the tweeter to give the required effect. 
The conventional divider network uses paper capa- 
citors and extra components, whereas the Euphon 
uses ordinary electrolytics. 

Fig. 1 shows the circuit. On the actual model 
there are single -type wander -plug sockets at the 
back of the cabinet, to plug in the bass and treble 
loudspeakers, and also sockets for the radio input. 
Numbers 1 to 6 indicate these sockets. 

The circuit incorporates four identical electro- 
lyctic capacitors coupled in pairs, can to can, this 

_ //í 1 s y. s 1 /// í / / 7.4!7 ~ quadrant Top panel 

End piece 

Fig. 2: An end view of the cabinet. 

04. 

arrangement having the same effect as a single 
paper capacitor, though not the same value as used 
in the conventional divider network. The two 
coils are the most expensive items (7s. 6d. each) 
and are of 312 to match the output transformer. 
The potentiometer of 25f2 simply acts as a balance 
control between the two loudspeakers to obtain 
bass or treble emphasis, or a perfect balance as 
required. 

Cabinet construction 
The whole unit may be built into a cabinet 71in. 

x 41in. x 21in. A small square of fin. five -ply will 
be good enough for the first stages of construc- 
tion. Fig. 2 shows an end elevation. The cross 
shaded triangle in Fig. 4 is a small length of #in. 
quadrant. The two end pieces of Fig. 2 fit cm to 
the sides of the 61in. x 41in. baseboard. However, 
the top, which is made to slide out, rests òn the top 
of these two edges and hence is #in. greater in 

Wood runners 

Wood sliders 

7 

Fig. 3: This front elevation shows the wooden runners 
fitted to the sides. y sííiiO.:;L 

:rï,tï :'r.':+.:;tá..'.[r.:;;::,4:<'. 
% t::i.::::,;:';;.%.;:-i:4:,.};;:é:; 

...y,:.,..YF:w: 

Wood 
runner 

Wood 
Slider 

/ / / y M b Y i 

Fig. 4: How the top is slid into place along the runners 
and tops of the sides. 

length. Fig. 3 shows this, the shaded portions 
being the ends. 

Fig. 4 shows the method of sliding the top into 
place, the back being perrhanently joined. Crossed 
shading indicates the extra shaped pieces of ply 
fitted to the top panel to run next to the walls (also 
indicated by crossed shading in Fig. 3). The piece 
of oblong ply cut from the wood slider is fixed on 
to,the inner wall of the cabinet to fo,rm the runner 
(see Fig. 4). Panel pins and glue will hold this 
construction firmly; however, the front panel 
should not be affixed yet, but be made to slide out 
freely. 
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HOME CONSTRUCTORS LOOKS 
AT THESE OUTSTANDING ADDITIONS TO THE 

WIRECOMP RANGE ! ! 

THE THE 
SKYROVER SKYROVER 
7 TRANSISTOR 
PORTABLE 
RECEIVER 

De Luxe 
7 TRANSISTOR PORTABLE 

GENERAL SPECIFICATION FOR BOTH MODELS 

7 transistor and 2 diode superhet -6 waveband portable receiver, covering the full Medium Waveband (180576 M) and Short Waveband 
(31 -94 M) and in addition 4 separate switched Band Spread Ranges on 13M, 16M. 19M, and 23M /bands -with manual Band Spread Tunin 
for accurate Station selection. 1,F. frequency 470 Ke /e. Output 500 MW. 51n. Ceramic Magnet P.M. Speaker. Telescopic and internal 
Ferrite Rod Aerial. All Mullard Transistors and Diodes. The coil pack and tuning heart is completely factory assembled, wired and 
tested. The remaining assembly can be completed In under three hours from our detailed and easy to follow Instructions. Operates 
on four 1.5V torch batta. (U2 or equivalent). 

THE SKYROVER Individual Details -controls: Waveband 
Selector, Volume Control with on /off switch, Tuning Control with 
easy to read Dial Scale. In attractive plastic cabinet, size: 
10 x 64 x 311n., with metal trim and carrying handle. 

THE SKYROVER De Luxe. Tone Control Circuit is incorpor- 
ated with separate Tone Control in addition t6 Volume and 
Tuning Controls and Waveband Selector. In sturdy wood cabinet, 
size: 119 x 6; x lin., covered in washable material with plastic trim and carrying handle. Also Car Aerial socket. 

MAY E BUILT ! 10. 1 9e6 MAY BER BUILT L 1 
2a' 9e6 

All Parts Sold separately. All Parts Sold Separately. 
Circuit diagram and data for each Set 2/8 extra, free if all Darts bought. Four U2 batteries 2/8 extra. Four Leak -Proof batteries 

8/4 extra. Add 6/- P. dc P. on each set. 

THE 
'REALISTIC 7' 

A fully transistorised Portable 
Receiver made to the highest 
professional standards-is now 
available 

7tMunarrd Trans 0C44, 
20C46's, 0071, OCe1D, and 2ÓC8l's 
Dlue OÁ70 Crystal Diode. Delivers 
36a milliwatt output to 41n. high 
flux speaker -I.F. frequency 470 
Kc /s. -fully tunable over medium 
and long wavebands. All components mounted on single printed 
circuit board, size 59 x 591n. Attractive two-tone plastic cabinet 
with carrying handle -size 7 x 10 x 31in. with easy to read dial 
and socket for car aerial, choice of Red/Grey. Blue /Grey or ell 
Gray. Complete with full instructions. All parts sold separately. 

PRICE £5.19.6 I Battery 3/9 extra. 
P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought). 

THE COROVER '6' 
This superhet recever uses the 
very latest circuitry, 6 transis- 
tors and two diodes and Is 
fui y tunable over both medium 
ant; long wavebands. First 
stage uses three Mallard AF.117 
alloy diffused transistors with 
0A79 and OA91 diodes, output - 
OCBID and two OC61's In push - 
pull. IF, frequency 470 Kc /s. 
Large internal ferrite rod aerial 
gives excellent reception over all 
ranges. 3 inch high flux speaker has a maximum output of 130mW. 
Operates on four 1.5 v. pen torch batteries. All components are 
mounted 

With 
on 
arrying handle-fitted ockets for personal éarpieces. 

tape recorder and car aerial. Size 6; x 4 x liln. 
MAY BE BUILT FOR £5.7.6 All parts sold separately. 
P. & P. 4/- extra. (Data and instructions 2/6, free if all parts 

bought.) 

AND THE 
` REALIeTIC 

7' 

A "De -Luxe" version of the 
well proven "Realistic 7" is 
now available, with the same 
specification as the standard 
model PLUS a restyled 
superior wood cabinet covered 
in attractive washable mat- 
erial. with chrome trim and 
car 

l 
handle, AND ALSO 

a ( vision circular tuning 
dial (externally mounted) to 
further improve this wonder- 
ful set. 

Only £1.0.0 extra 
P. & P. etc. as Standard Model 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W9. 

TEL: CUNNINGHAM 9530 

Hours of business: s a.m. to p.m. Open all day 
Saturday, Opposite Paddington general Hospital. 

Ruses 1811 and 16 pass the door. 

THE 'SPRITE' 
A unique Klrecomp offer. The Sprite Is a 
Six transistor superhet Miniature Pocket 
Radio of Commercial quality -offered to 
you in three main pre -assembled units - 
which together with simple wiring - 
enable you to build it In only one hour S 

Fully tunable over Long and Medium wave- 
bands. Uses printed circuit and His 
sensitivity internal ferrite rod aerial. I.F. 
frequency 470 Kc /s. Transietors: 3 it a% 
diode. 

7'e. 2 Mulland 
speaker. 

OC61DM and OA90 
di 3 inch speaker. Works On single 
PP3 battery. Supplied with the complete 

R.F. and I.F. stages. Driver and Output stages, ready built and 
mounted on the printed circuit: for final assembly you only have 
to fit the wave -change switch. tuning condenser and drive. 
volume control, earphone socket and aerial rod. In very attrac- 
tive plastic case, size 4 x 21 x fin. 
COMPLETE AS ABOYE 79'6 All parts sold separately. 
Real Calf Leather Case. wrist strap and Personal Earphone with 
case and batters 12/6 extra. 
P.A P.:/6 extra., Dataand instruct ions2 /6, free if all parts bought.) 

SPECIAL WIRECOMP OFFERS 
TO THE READERS 

OF "PRACTICAL WIRELESS" 
SPEAKERS 6 x 4in. 30 8/9. bin. Round 3n 8(9. 
B.S.R. 

ARD Studio Tapegnecks 
.. 

.. 
25.19.8 6 

110.1 .8 
POST FREE 
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DUOMOLDS 
AND SUPAMOLDS 

CAPACITORS FOR HIGHER TEMPERATURES 

These outstanding T.C.C. Capacitors are a vast improvement 
on the previous wax -coated type, being encapsulated in a tough 
moulded plastic material. They will not soften or leak in the higher 
temperature ranges of 85 °C. This new coating affords a good protection 
against the ingress of moisture and enables the insulation resistance to 
remain at a high level for long periods under adverse conditions. 

DU OM OLD (a mixed paper and plastic dielectric) with voltage 
ranges up to 750 v. D.C. at 85 °C or 1,000 v. D.C. at 70 °C and having 
an insulation resistance at 20 °C -after one minute -of 10,000 megohms 
or 5,000 ohm farad whichever is the less. 

SUPAMOLD (a paper dielectric) with voltage ranges up to 
600 v. D.C. at 85 °C or 750 v. D.C. at 70 °C, and having an insulation 
resistance at 20`C -after one minute -of 10,000 megohms or 2,000 ohm 
farad, whichever is the less. 

Power factor for both Duomolds and Supamolds is less than .01 at 
I Kc/s at 20 °C. 
For ease of identification Duomolds are bright yellow and Supamolds 
bright green. 
For full details of these new T.C.C. Capacitors send for Bulletins No. 
89R and 90R. 

THE TELEGRAPH CONDENSER CO. LTD. 
Head Office and Works) North Acton, London, W.3. Telephone ACOrn 0061 

(Also at) Chessington, Surrey . Bathgate, Scotland 

OVER 400,000 PARTS SOLD 
COMMON . iÿ CORE 

basic electricity 
630 pp. IN FIVE PARTS 900 Iilns. 

AND 

basic electronics 
675 pp. IN SIX PARTS 1,000 IIIns. 

COUPON - SEND NOW! 

ba 

To THE TECHNICAL PRESS LTD. 
112 Westbourne Grove, London, W.2. 
Please send me your FREE prospectus describing 
the COMMON -CORE SERIES. 

OR ASK YOUR BOOKSELLER 

NAME 

ADDRESS 
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-Formica sheet 

-Front of frame 
should be 

covered with 
formica or 

painted black 

Formica sheet 
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latter may be a little tricky however as allowance 
has to be made for the sliding lid. Fig. 6 shows the 
back of the cabinet and the three double wander - 
plug holders, which can be obtained on a small 
strip of Paxolin. 

Components should be arranged in the cabinet 
after the potentiometer and toggle switch have . 

been mounted on the front panel, and the front 
panel secured. As it is advisable to mount the coils 
at right angles, a small strip of ply will hold one 
coil in place leaving space for sliders to pass, 
whilst the other may be mounted straight on 
the reverse side of the front panel. 

As the input and output sockets are mounted on 
the back which comes out with the lid, the wires 
going to these should be left a little (not too much) 
long to allow for this. 

The Euphon in use 

3 double wander plugs 
fit into 

Sockets Sockets Sockets 

Fig. 5 (left): Showing the use of Formico to provide a 

suitable finish to the cabinet. 

Fig. 6 (right): The three double wonder -plug holders at 
the back of the cabinet. 

To make a professional job of the cabinet 
Formica panels can be cut to cover the whole of 
the cabinet, excepting the base. Most " do -it- 
yourself " shops have a selection of cheap offcuts, 
and the author found in this way an offcut which 
had the appearance of expensively polished wal- 
nut. This costs only Is. 

Fit the Formica panels to the plywood case, 
seeing that the Formica sides are a little over }in. 
above the ply sides, so that these meet the Formica 
panel on the sliding lid. All edges of Formica 
should be bevelled (Fig. 5), so that they fit snugly 
together. Take care not to stick the lid in when 
fixing these. Also see that a length of Formica is 
fitted over the quadrant to be at top of front panel. 

The frame round the front panel may be 
painted black or surrounded with Formica. The 

COMPONENT LIST 
LI, L2 Divider network coils, 30. 

(Denco) 
CI C4 32µF, 450V 
SI Toggle switch 
Sockets A C Double type mounted on small 

paxolin strip 
VRI 25<2 potentiometer 

A certain amount of care is necessary in the 
choice of loudspeakers. The h.f. loudspeaker 
should be small (2 #in. -6in.) and the 11. one larger 
(8in.- 12in.), both being matched at 311. The 
author uses a 3in. and a Tin. with excellent results. 

However, the most important point to stress is 
that it is absolutely essential to have a good bass 
cabinet. If the 1.f. loudspeaker does not have this, 
results will most certainly be disappointing. Only 
a small cabinet is necessary for the tweeter, which 
may, of course, be fixed in a cabinet to match the 
woofer. 

Set up the loudspeakers as for stereo, and sit 
between them adjusting balance. This system is 
mainly for music and has no application on speech 
only. Loudspeakers should be 6ft to 12ft 
apart, and connections should be reversed on one 
loudspeaker until, by judgment, the best arrange- 
ment is found. 

It should be noted that when used to simply 
improve the reponse of an old radio, it might have 
very little effect. It will only reproduce the fre- 
quency ranges supplied to it, and if the receiver 
cuts off below 10kc /s, or before it reaches the 
higher notes, nothing will he gained by the use of 
this unit. 

r:::. :. -J: 1 :.ti :`::JJ JJ:.- :.v:JJ:J: J ̀ JJJ :JJ. 
Beginning in the next issue of PRACTICAL TELEVISION 

Ili A new series of articles describing the construction 
a 

of a complete i 
iii, CLOSED CIRCUIT TELEVISION SYSTEM : 

including an inexpensive f 
Il 

VIDICON TUBE TV CAMERA ti 
O 

Make sure to get your copy of the October issue m 
% . on sale September 1 9th - 2f- ;1 

N 
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A Versatile 

DOUBLE -TRACE OSCILLOSCOPE 

By J. H. B. Gould 

This series deals with the construction of instruments based on 
the Sin. and 6in. cathode -ray tubes currently available on the 
surplus market. The series of articles cover the basic instrument 
and progressively more advanced versions that incorporate a 
timebase, a.c. amplifiers, a square -wave generator and double - 
trace facilities. The individual constructor can decide for 
himself how far to go- according to his inclination and require- 
ments. A further article will deal with the use of the instrument 
as an oscillograph. This month, the basic instrument_ described 
in the September issue, is taken two stages further. 

CONTINUED FROM PAGE 461 OF THE SEPTEMBER ISSUE 

PROBABLY the most useful piece of auxiliary 
equipment to be found in any normal oscil- 
loscope is the timebase or sweep generator. 

This makes it possible to analyse a waveform on a 
linear time scale. The timebase details which 
follow enable the basic oscilloscope described last 
month to be extended to Instrument Type 2. 

The Generator 
The generator described here (see Fig. 10) con- 

sists of one valve (V5) connected as a " standard " 
Miller- integrator with transitron maintaining oscil- 
lator. As its output is not great enough to drive 
the spot the full width of the screen without 
assistance, an amplifier (V6) is used. 

The amplifier is well above its job so that, at 
high gain, it provides sufficient output for 
"expanded timebase " working; this makes it 
possible to enlarge a small part of the trace, chosen 
by the shift control, for closer examination: The 
load resistor of V5 takes the form of a potentio- 
meter VR6 that serves as a "Sweep Amplitude " 
control. 

Synchronisation 

In practice it is impossible to freeze a wave- 
form on the screen using a free -running timebase; 
it will always tend to slip one way or the other. 
To prevent this, part of the waveform can be 
taken, amplified and applied to the transitrón 
oscillator, causing the timebase scan to lock on to 
the observed waveform. This is the function of 
V4, the sync amplifier. 

In some circumstances it is desirable to lock the 
timebase on some other frequency (in frequency - 
comparison tests, for example), so the " sync " 
input comes from a panel socket. To save using a 
switch here, the internal synchronising supply 

from the "Y" input is brought to this socket 
by a wander plug that can be transferred to a 
dummy socket when an external synchronising 
waveform is being used. 

To avoid distorting the observed waveform, the 
minimum possible synchronising input must be 
used, so V4 is also equipped with a gain control, 
" Sweep sync " (V R5). 

Timebase Frequency 

With this circuit, the sweep frequency can be 
varied from about 10c /s to about 30kc /s in six 
bands. Switching between bands is carried out 
with the aid of the " Y Selector " S3. In addition 
to selecting the band -setting capacitors for the 

Calibration 
terminal 

H.T.+ 

E 
O 

R14 
33k 

R13 
470k 

L1 5H 
30mA 

8 C7 
32} F e,J 

I --- 
R15 
100k 
1w 

e 

V3 
5Y3 

2 

To valve 
heaters 6.3V 

T2 

Fig. 9: The h.t. power supply for the timebase valves. 
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Sync Dummy 
socket 

T C9 
0.01 

NF 

R18 
47k 

R16 
30k 

R19 
100K 

C10 
8jF 

R21 
100k 

C12 

VR6 

V5 

C20 
0.1y F 

C16 C17 C18 

0 
0 

S 

To Y-plate (03) 

o 
HS+ 

R25 R29 
500k 100k 

VR7 
2M 

Sweep 
Output 

C21 \ 
1-1". 

V6 01yF 
6J5 - -, . 

`. t 

smool 
0.05 
YF 

R20 
22k 

C13 
8pF 

5 

2 7 

53a R24 
X- selector 500k 

R26 
500k 

R27 
1M 

Ci4- O.2yF, C15...._005NF, C16 .....0.01NF, C17....2pOOpF, C18.._A000PF, C19....4p00pF 

Fig. 10: Timebase generator, timebase and sync amplifiers. 

AC. Sweep output 
sweep generator, S3 also decides 
whether the X plates will be fed 
from the timebase or from some 
external source via the " X " 
terminals on the panel. 

For this reason, the switch has 
two wafers, the wiring to the 
second of these being given in 
Fig. 11. (If it is intended to build 
amplifiers into the oscilloscope. S3 
will need three wafers: the wiring 
to the third is shown in Fig. 13. 

22 
0.25uF 
350V 

D.C 

E9 

For S3a connections 
see Fig.10 

From 
sweep output 

53 positions......1 to 6 : timebase ,7 =plates 

Fig. 11: Selector switching (without amplifier). 

Deflector 
plates 

/02 
(C3) 

Y 

PACQ 

D.C. 

2 7 

R28 
1.5k 

De/lector 
C23 plates 

350V 
350V 

Fine control of the sweep frequency is made 

possible by potentiometer VR7. Most people will 
find it easier to set up a waveform with this con- 
trol if the slider moves positive as the control knob 
is turned clockwise. 

Power Supplies 

A power pack is necessary to supply the time - 
base valves and a suitable circuit is suggested in 

Fig. 9. This power unit includes a circuit for 
providing a 50V peak -to-peak output for the 
calibration terminal. 

Deflector Polarity 
In the timebase generator, the working part of 

the sawtooth waveform is negative -going with 

Left -The author's finished model. 
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COMPONENTS LIST 
FOR INSTRUMENT TYPE 2 

(timebase version Figs. 9, IO and I I) 
Resistors: 

R13 470kí2 R22 68kí2 
R14 33ki1 R23 - 
RIS 100k S-.1 I W R24 500k11 
R16 30kí2 R25 500kSI 
RI7 47k S2 R26 500kí2 
RI8 47ku2 R27 IMO. 
R19 100ki2 R28 I.Ski1 
R20 22kí2 R29 I00kS2 
R21 100k LI 
All 10 %, zW carbon except where otherwise 
stated. 

Variable Resistors: 
VR5 2M Si carbon potentiometer 
VR6 50k fi carbon potentiometer 
VR7 2M S2 carbon potentiometer 

Capacitors: 
C7 8µF electrolytic 350V 
C8 32í1F electrolytic 350V 
C9 0.01µF paper 
CIO 8µF electrolytic 350V 
CI I 0.01µF paper 
C 12 0.05µF paper 
C13 8µF electrolytic 350V 
C 14 0.2µF paper 
C 15 0.05µF paper 
C16 0.01µF paper 
CI7 2,000pF ceramic or mica 
C18 5,000pF ceramic or mica 
C19 I,000pF ceramic or mica 
C20 0.IµF paper 
C21 0.1µF paper 
C22 0.25µF paper 350V 
C23 0.25µF paper 350V 

Transformer: 
T2 Mains (h.t.) transformer. Tapped primary. 

Secondaries: 250- 0 -250V 30mA; SV 2A; 
6.3V 3A 

Inductor: 
LI Smoothing choke 5H, 30mA 

Switches: 
S3 2 -pole 7 -way wafer type rotary or 3 -pole 

8 -way if Instruments Type 3 or 4 are to be 
built 

Valves: 
V3 5Y3 V5 6AC7 
V4 6AC7 V6 6J5 

respect to time. The waveform is then inverted by 
die amplifier before being fed to the plates. 

In order to provide a timebase crossing the 
screen from left to right, a positive signal at the 
" X " terminal should deflect the spot to the 
right, i.e. precisely as described for the simple 
oscilloscope. 

Sweep Generator Output 
As will be seen from Fig. I I. the output of the 

timebase amplifier goes to a panel terminal. If a 
wobbulator is to be used with the oscilloscope, the 
sweep -frequency drive will he obtained from this 
terminal and not from " X a.c. " which leads no- 
where when the timebase is working. 

INSTRUMENT TYPE 3 

By adding a.c. amplifiers and associated 
switching, the development of the progressive 
oscilloscope can be taken a stage further. 
The details which follow, discuss the progression 
from Instrument type 2 to Instrument type 3. 

Amplifiers 
" Al " and " A2 " are wideband a.c. amplifiers, 

identical to each other, each consisting of a triode 
voltage amplifier and a cathode follower. The 
circuit is given in Fig. 12. As double triodes are 
used in the circuit, two valves only are necessary. 

Al out 
Fig. 12: The circuit of the Al amplifier -the A2 amplifier 

is identical. 

0 
HT+ 

+ 
'Ll'C26 

R34 8pF 

2.2M 

COMPONENTS LIST 
FOR INSTRUMENT TYPE 3 

(a.c. amplifier version Figs. 12 and 13) 

Resistors: 
R30 22012 R35 Iki2 
R3I IOU?, I W R36 10k0. I W 
R32 I k 12 R37 47ká2 I W 
R33 22012 R38 470kí21% 
R34 2.2M f2 R39 2MOI% 
VR8 I M 12 potentiometer 
All ; W, 10% except where stated. 

Capacitors: 
C24 0.251,F C27 0.25µF 
C25 0.254F C28 20pF 
C26 8µF electrolytic 
All 350V d.c. 
TCI 3 -30pF trimmer 

Valve: 
V7 6SN7 

Switches: 
S3 3 -pole 8 -way wafer type rotary 
S4 3 -pole 4 -way if Instrument type 3 only is 

to be built. 4 -pole 5 -way if Instrument 
Type 4 is to be built 
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The only controls are the two 
gain potentiometers. 

The amplifiers should not be 
used at low levels of gain if high - 
frequency components are 
present in the signal, as the valve 
input capacitance will act with 
the potentiometer as a frequency - 
selective filter, distorting the 
waveform before it appears on 
the screen. 

Switching Scheme 

Fig. 13 shows the switching 
scheme for use with these ampli- 
fiers. Both the switches are of 
the rotary (wafer) type. 

From 
Sweep 
output' 
(Fig10) 
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A.C. 

T 
D.C. 

Terminals 

E 

o- 
53c 

For 53a positions 
See Fig 10 .J 

in 
A2 

amplitier 

o 

S3b 8 

out 

r, 14 53 positions 1- 6 =Timebases 7= Plates 8 -A2 

The first pole of the X- 
selector switch "S3" is used 
in the timebase generator to 
select the band -setting capacitors. 
The first six positions are con- 
cerned with the timebase and the 
seventh connects the input 
terminal directly to the deflector 
plate; only in the eighth position 
does the " A2" amplifier come 
into play on the X plates. 

The input signal should be fed 
to the ` X a.c." or "X d.c." 
terminals regardless of whether 
the selector switch is at "Plates " 
or " A2"; this saves a lot of 
trouble in swopping -about wires. 

The " Y Selector" switch " S4 " offers a choice 
of four ways in which a signal can reach the 
plates from the Y terminals: attenuated, direct, 
amplified by one amplifier or amplified by both 
amplifiers in cascade. 

r 
TC1 
3-30 
pF 

The oscilloscope in an advanced stage of 
construction. 

r 

Deflector, 
plates 

D2 Fig. 13: Selector switching (with 
amplifiers): a (left); "X" (sweep) 

selector: b (below); "Y" selector. 

(C3) 

R39 2M 
watt 1°/.tolerance 

4 
54a 

in 

Al 
amp itier 1c`i o- 

4 in 
S4b 

A2 
amplifier out 

R38 470kß 
/2watt t °). tolerance 

E 

S4 positions 1- Attenuator 2 =Plates 3 Al 4 =A7 A2 

e o 

1 4 
0 

S4c 

ritOpD3 

F 
C28 Y 

(Ct)= 

The Attenuator 
For good high- frequency performance. the trim 

mer capacitor shunting the upper arm of the 
attenuator should be set to balance out 'stray 
circuit capacitances. A square wave applied to the 
Y terminals will soon show up any, faults in the 
frequency characteristic of this circuit. 

If it is proposed later to build the trace -splitter 
circuit, this can be used for the purpose. 

Rotary Switches 

The information given in Table 3 (Sept. issue) 
requires amending as follows: Instruments 3 and 
4: S3 should be 3 -pole 8 -way. Instrument 4: S4 

should be 4 -pole 5 -way. 

SERIES TO BE CONTINUED 
NEXT MONTH 

www.americanradiohistory.com

www.americanradiohistory.com


r- 

Aerial 

B9G 

o ° o 

Cl 

L_ C3 

7C1 R3 16F Deco 

12k 1150 
vw. 

Twin gang 500pF 
each section. 

Fig. 1: Two -valve t.r.f. 

WHILE a v.h.f. tuner in most areas will 
provide the finest local radio input for high 
fidelity equipment, the quality of some 

medium -wave broadcasts justifies the addition of a 
small a.m. unit. Leaving local transmissions to 
the existing tuner, the new unit can be designed 
for a balance between sensitivity and fidelity to 
make the best of those Continental stations that 
reach the aerial relatively unblemished. 

Superhet selectivity is undesirable because of 
bandwidth considerations; on the other hand the 
usual fidelity t.r.f. designs are too insensitive for 
any distant signals. The unit to be described, 
however, has a high sensitivity for a two -valve 
circuit and brings in the worthwhile transmissions 
with satisfactory quality. 

The Circuit 

The circuit, Fig. 1, is based on principles 
developed by BBC engineers to enable automatic 
gain control to be applied to high -slope pentodes 
capable of much greater gain than the variable -mu 
types generally used for a.g.c. The advantage of 
this high gain is that the use of a second r.f. stage -a notoriously unstable arrangement -is avoided. 

A.G.C. by grid injection is not practicable with 
high -slope pentodes but it is possible to control 
the mutual conductance -and hence the gain -by 
applying sufficient negative bias to the suppressor. 
This inhibits the arrival of electrons at the anode 
and compels many (all at full cut -off) to alight 
upon the screen, where they are unable to 
influence the external circuit. As a rather high 

control potential is required, 
some d.c. amplification is 
necessary and this, fortun- 
ately, can be provided by the 
detector. 

At this stage, as audio 
quality is one of the 
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B9A 
HT+ 250V 

R5 Output to audio amp. 

R6 100k 

c8 
0.01 

V2 
EF80 

Detector 

Sensitivity 

VR1 
1k 

A.G.C. 

R7 
1M 

vith amplified a.g.c. 

objects, the question of detector distortion must 
be put into correct perspective. So far as back- 
ground silence and audio bandwidth are concerned 
v.h.f. is supreme, but the harmonic distortion of 
the usual discriminator, at about 3 %, is rather 
higher than that of some a.m. detectors. (I know 
of only one somewhat rare, though simple, f.m. 
discriminator that can maintain a truly distortion - 
less performance.) 

The figure is horrifying but complaints are few 
even among high fidelity enthusiasts and we can 
bear this in mind when balancing the interests of 
sensitivity and quality. 

The distortionless a.m. detectors have less than 
unity gain and require some r.f. amplification even 
for local station reception. Additional r.f. ampli- 
fication to improve the sensitivity is almost certain 
to bring distortion and instability to cancel all the 
advantages of such a detector. Better results are 
likely with a detector that can itself contribute 
enough gain to work well with the stable single 
r.f. stage. 

Although an anode -bend detector may distort 
on occasional heavy modulation, its performance 
on average signal is good. With a high -slope 
pentode a gain of over 100 is possible and the 
stage is particularly suitable as a source of ampli- 
fied a.g.c. potential. To avoid loss of d.c. gain 
through negative feedback in the cathode resistor 
R4 it must be kept small (a bypass capacitor would 
not prevent this feedback from reducing the gain 
of the d.c. component of the signal). 

Nevertheless the resistor must still yield the 
correct bias and this is achieved by making it carry 
additional current to increase the voltage drop, the 
current being that of VI, which has the earthy end 
of its cathode network common with that of V2. 

For a similar reason the screen of V2 derives a 
stable potential from the cathode of VI, which is 
raised rather high above earth to suit the a.g.c. 
conditions. The d.c. control potential from the 
anode of V2 is filtered by the network C5, R6, C6 

to eliminate the r.f. content and passed via the a.f. 
filter C7, R7 to the suppressor of the r.f. valve. 

It is, of course, a positive potential varying with 
the signal strength but must be negative with 
respect to the cathode of VI. It is for this reason 
that the 12kí2 resistor R3 is included to raise the 
cathode. The nor nal potential difference for grid 
bias is picked off by returning the grid resistor R1 
to the junction of R2, R3. The grid capacitor C2 
is essential to block the d.c. path to earth through 
the tuning coil. 

Choice of Valves 

Choice of r.f. valve is governed by its suppressor 
grid base, for this must be short enough to lie 
within the range of available control voltage. My 
admittedly brief experiments seemed to indicate 
that the EF50 recommended by the originators of 
this a.g.c. system is more suitable than some 
newer types, but there is scope for the interested 
amateur to take the investigation further. As the 
veteran EF50 is readily obtainable as a surplus 
item at less than half a crown it is included in the 
present unit. 

Although this valve seems large by today's 
standards, and other components used were by no 
means the smallest made, the tuner was built on 
a " bread board " measuring 6in. x 311in. without 
crowding. The detector is an EF80 but type EF50 
can be used for this stage, too. 

Ordinary aerial and r.f. coils are suitable for a 
circuit such as this, in which knife -edge selectivity 
is undesirable, and it is not necessary to limit the 
constructor to one specific make. They should be 
canned because of the high gain of the circuit. 
The base connections of coils may not be the same 
as indicated in the point -to -point wiring diagram 
(Fig. 2) but this will necessitate only slight variation 
of the wiring layout. 

The potentiometer in the detector cathode 
circuit is included to enable the a.g.c. operating 
conditions to be adjusted. Once set it can be 
forgotten, but experimenters who wish to exploit 
the full gain of the unit could mount this com- 
ponent on the front for use as a sensitivity control. 

It is usual to power a small unit -such as this 
from an outlet in the main amplifier, and therefore 
no supply arrangements are included here. It is 
unlikely that the tuner will be granted the efficient 
aerial so often recommended for a good signal -to- 
noise ratio and it must be admitted that a really 
large one would bring selectivity troubles with the 
simple tuned circuits employed. In the Midlands 
the customary bit of wire -about 2yd dangling 
behind the tuber- brings in several Continental 
transmissions at good strength and quality. 

Conventional chassis construction could be 
adopted but a " bread board " layout can be made 
compact, reliable and requires no metalwork. 

CONTINUED OVER 
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Using available components rather than the 
smallest possible, the prototype was assembled on 
a piece of unmetallised laminated plastic 6in. x 
31in. x din. thick. 

The wiring was arranged as shown in the point - 
to -point diagram, Fig. 2. The potentiometer VR1 
is under the panel and occupies more depth than 
is generally needed for bread board wiring, but 
this depth permits C3, C7 and C8 to be housed 
below to avoid increasing panel area. 

The two -gang capacitor. canned coils, standard 
valveholders, aerial soc::et and audio output socket 
are all mounted on top and solder tags are fitted 
under their fixing screws to enable earth continuity 
wires to link them. Small trimmers should be 
fitted if there are none already present in the 
tuning capacitor. 

Wiring -up 
Begin wiring by soldering bare wire from tag 

to tag on the top side to form the earth links, 
remembering to include the frame of the tuning 
gang and the coil cans, which are not earthed 
automatically as in the case of metal chassis con- 
struction. Drill small holes at convenient points to 
enable short earth connections to be passed 
through to the underside and soldered to the 
appropriate tags on the valveholders, coils and 
potentiometer as shown in the diagram. 

Next connect the heater wiring, which has been 
omitted from the diagram for clarity. As this will 
be taken from the main amplifier it will probably 

WIRELESS October, 1963 

be a centre -tapped supply requiring an insulated 
twisted pair. For an unbalanced supply (one side 
earthed) run a single insulated wire to one heater 
tag on each valveholder and earth the other tag. 
No socket is fitted for power supply connections; 
instead the heater, h.t. and earth wires are led out 
as flexible leads ending at a plug to suit the outlet 
on the main amplifier. 

Most of the circuit wiring is in 20 s.w.g. bare 
tinned copper wire " stitched " to the panel by 
passing it through small holes. Anchorage, where 
needed, is provided by passing wire twice through 
close pairs of holes and,bonding solid by soldering. 

At first glance the diagram may seem to show 
breaks in the coil -to -grid connections, but use is 
made of the tags provided on both sides of the 
fixed vanes in most tuning gangs so that the path 
to the grids is continuous across the vanes. 
Insulated wire is shown at points where the 
diagram might suggest contact in unwanted places 
but in practice these could be air -spaced and bare 
wire used. 

The prototype has an epicyclic tuning drive, this 
being simple and reliable and free from the 
troubles so likely to occur with cord and pulley 
arrangements. As the interest is in only those 
transmissions that are received well it was decided 
that a ready -made dial printed with all stations 
from here to Tokyo would be of little benefit. The 
home -made one used instead has a limited number 
of stations marked to indicate three standards of 
reception quality. 

Although it was intended to add the station 

, I (Twin -gang tuning 

Fig. 2: Underside view of the "bread- board" wiring. 
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COMPONENT LIST 
Resistors: 

RI 470kS2áW R5 270kS2¡W 
R2 15052 ¡W R6 100kf2 áW 
R3 I2kS2 j:W R7 !Ma }W 
R4 470 SZ ¡W VRI IRO. pot. 

Capacitors: 
CI, C4 
C2, C5, C6 
C3 
C7 

Valves: 
VI EF50 

2-gang 500 pF 
100pF 
16µF electrolytic 150V 
0.1µF 

V2 EF80 

names the users so quickly memorised the trans- 
missions associated with the simple dash marks 
that even that refinement has been omitted! The 
usual dial lighting arrangements can be included 
if required. 

Alignment of the tuned circuits follows the usual 
procedure for a t.r.f. tuner and can be done " by 
ear ". The split -vane type of gang permits a 
useful correction for tracking error that might be 
evident at the ends of the band, but if overdone 
there is a risk of contact between fixed and moving 
vanes. In the conditions that have to be accepted 

as normal for the medium -wave band nowadays, 
only a few of the receivable transmissions are 
acceptable as entertainment for the music lover. 

When these have been logged the split vanes can 
be used to favour them. The potentiometer has 
" dead " and " live " positions at each end of the 
track. Set it at the live end and then adjust it 
until a weak signal just begins to fall in strength. 
A.G.C. will then be operative. 

If you are more interested in quality than in 
logging the maximum number of stations it is 
worthwhile to reduce the sensitivity still further 
with this control to the point where the best 
signals are still comfortably received. This avoids 
overloading the detector and also keeps the unit 
free of the slight positive feedback that can 
degrade quality at the highest sensitivity levels 
even though still clear of oscillation. 

The quality obtainable is about the best that is 
likely from distant medium -wave stations but the 
unit cannot restore audio frequencies missing from 
the transmission nor adjust for the over - 
modulation that is evident in some broadcasts. 
Whistles can sometimes be handled by the filters 
and tone -control circuits of the high- fidelity equip- 
ment. However, it is generally possible to log a 
number of stations that can provide an agreeable 
standard of entertainment. 

WIRELESS 

BLUEPRINT 
with instructions to build 

BEGINNERS- SHO 

W 
Rì' 

AVE RECEIVER 

plus COMPLETE 
GUIDE 

TO WORLD -WIDE 
SHORT WAVE RECEPTION 

ORDER YOUR COPY TODAY 
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An unbeatable machine based on the game of Nim 

.... ... ..... .: 

N1M is a game for two players. Starting with 
a number of matches, counters or other 
objects arranged in piles or rows, each player 

alternately draws as many matches as he chooses 
from one row only. Two variations of the game 
are possible; in one, the player who picks the last 
match wins the game, in, the other, he loses. There 
is no limit to the number of counters in any one 
row, nor to the number of rows with which to 
begin the game, although recent TV programmes 
have made popular the game of "last match loser" 
with four piles containing 7, 5, 3 and 1 matches. 

The Theory of Nim 
The theory of this game has been completely 

worked out, and an elementary knowledge of it 
helps to understand the construction of the 
machine. To begin with, the operation of "last 
match wins " variation will be explained. 

Briefly, any number can be written as the sum 
of some of the powers of 2, together with the 
number 1, i.e. using the numbers in the sequence 
1, 2, 4, 8, 16, etc. For example, 9 = 8 + 1; 30 = 
16 + 8 + 4 + 2. In representing any number by 
such a sum, none of the sequence numbers occurs 
more than once. This can be checked by noting 
that the sum of all the sequence numbers up to 
any point is always I less than the next number 
in the sequence; for example, 1 + 2 + 4 = 7, and 
the next sequence number is 8. 

Calling the individuals Player and Opponent, 
it can be shown that in playing Nim, if the Player 
produces what we call a safe combination, the 
Opponent's move always upsets this arrangement. 
allowing the player to reset a safe combination 
when he draws in his turn. By safe combination 
we mean a set of numbers (the numbers of 
counters in each -row) which will lead to a win 
car the Player. The secret of the game lies in 

AN 
ELECTRIC 

NIM 
MACHINE 

By J. R. Stewart 

knowing the safe combinations, and how t< 

produce them. For "last match wins" variation, thi 
safe combinations are found as follows: 

(1) Represent the number of counters in earl 
row as the sum of the sequence number, 
given above; 

(2) Count the number of Is, 2s, 4s, 8s, etc. whicl 
appear in the arrangement; 

(3) A safe combination is one in which th 
numbers of each of the ls, 2s, etc. is EVEN 
and the Player who sets up such a combina 
tion will' win. 

Take the familiar example of 7, 5, 3 and 1. 

7 = 4 + 2 + 1 

5 = 4 + 1 

3 = 2 + 1 

1 = 1 

Reading vertically we see that the numbers o 
Is, 2s, etc. are all even, hence this is a saf 
combination for the Player who set it up. Whe 
the Opponent draws, because he draws from on 
pile only, he must make some of the numbers of 1! 

2s, etc. odd, since he can remove only one 1, 2 

or 4. This makes the combination unsafe, and th 
Player has then only to even things up again t, 

keep a winning line. Suppose the Opponen 
removes all the 7 counters from the first row. Thi 
then leaves 

5 = 4 + 1 

3 = 2 + 1 

1 = 1 

All the Is, 2s and 4s are now odd. To even th 
arrangement, the 4 must go, so that the Playe 
must draw from the 5 row. The other rows ar 
even in Is and odd in 2s. Thus if he leaves onl 
2 counters in the 5 row, the combination will b 
safe, i.e. 

2 = 
3 = 

1 = 

2 
2 + 1 

1 
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When the machine plays, the procedure is that 
it is "told{' the, numbers of counters in all but 
one of the rows. These numbers are given to it 
in the form of the sequence numbers 1, 2, 4, 8, etc. 
It then counts the numbers of Is, 2s, etc. or rather 
it selects the cases in which these numbers are odd. 
This selection is then the number of counters 
which the machine decides to leave in the last row. 
Again, an example will make things simpler. 
St.ppose .three rows contain 9, 7 and 4 counters. 

9 = 8 + 1 ..7 = 4 + 2 + 1 

4 = 4 
This is odd in 8s and 2s, so that the machine 

will elect to have .8 + 2 .= 10 in the fourth row, 
making its own safe combination. If the opponent 
draws '5 from the 10 row, this leaves - 

9 = 8 + 1 

7 = 4 + 2 + 1 

4 = 4 
5 = 4 + 1 

If the machine is again told the first three 
numbers, it will again select 10 for the last row, 
which is now impossible, since 10 cannot be left 

that the machine 
refuses to play. 

Thus when playing 
with 7, 5, 3 and 1, 
which we have seen 
is a safe combination, 
if we tell the machine 
7, 5 and 3, it will 
reply 1; if we tell it. 
5, 3 and" 1, it ' will " 

reply 7 and so on. To 
sum up, the machine 
is unbeatable if it is 
allowed at the start 
of the game to select 
the number in " one 
row, having been told 
the numbers in the Fig. 2: The basic 
others. switching circuit. 

If the opponent sets out the numbers in alLthe 
rows at the start, the machine will beat him if he 
sets an unsafe combination. If he sets a safe 
combination, the machine will refuse to draw from 
any pile; this could be called a drawn game. 

525 

A B 
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s Lamps 

8 
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O 

Fig. I: The layout of the front panel. 

if there are only 5 in the row. Looking at the last 
three, the combination is odd in 4s and 2s. Thus 
if the machine is told the numbers 7, 4 and 5, it 
will select 4 + 2 = 6 for the other row, i.e. it 
draws 3 from the 9 row, again making its own 
safe combination. The machine does not always 
draw from the row having the largest number of 
counters; if the rows contain 9, 8, 7 and 4 it will 
reduce this to 9, 8, 5 and 4. 

With a four -row machine, there are four possible 
ways of selecting any three rows, i.e. there are 
four possible sets of numbers which can be told 
to the machine. One of these will always give a 
workable answer -workable in the sense that the 
number selected by the machine will be less than 
the number already in the remaining row. This 
applies provided that the combination is unsafe. 
If the combination is already safe, no matter 
what selection of three from four is made, the 
machine will always reply with the number already 
in the remaining row; in this sense we can say 

Construction 
Using four rows the machine 

requires to be told the numbers 
in three rows. This is done 
by throwing various switches. 
The reply which the machine 
makes is read off on small lamp 
bulbs. The Is,,2s, etc. of the 
sequence numbers are com- 
pletely independent, and 
depending on the number of 
switches one uses, the machine 
can be made to cope with any 
given number in a row. 

Calling the rows A, B, C 
and D, and designing for up 
to 15 in a row, we need (Fig. 1) 
12 switches, and four lamps. 
The number of counters in 
rows A, B and C, are told to the 

machine by throwing the appropriate switches in 
each column; the lamps which light up in row D 
tell us how many counters to leave in that row 
Remembering that a safe combination has an even 
number of Is, 2s, etc. and that the Is, 2s, etc. are 
independent of each other we get the following set 
of rules which the switching circuit must give: 

Reading horizontally along any row, 
(1) None of the switches A, B or C, thrown 

must keep the lamp off; 
(2) Any one of the switches A, B or C, thrown 

must bring the lamp on; 
(3) Any two of the switches A, B or C, thrown 

must keep the lamp off; 
(4) All three switches A, B and C, thrown must 

bring the lamp on. 
In this way we always have an even number of 
(lamp .+ switches) in the ON position. 

A switching circuit which will perform these 
operations is shown in Fig. 2. As drawn, all the 
switches are in the OFF position, and the arrowec 
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contact moves across to the "free" contact when 
the switch is thrown. Each switch and lamp has 
been marked to correspond with the row in which 
it is situated. If the connections are traced out, it 
will be seen that conditions 2 and 4 bring the 
lamp on, while conditions 1 and 3 provide no 
conducting path for the supply. From Fig. 2, the 
switches in row A require a single change -over 
contact; those in B and C a double change -over 
contact, 

Win ¡Lose 
switch 

WIRELESS October, 1963 

Toggle switches having a double change -over 
can be purchased; because the writer required a 
machine which would play both varations, and 
as "last match loses" needs an extra contact on 
nearly every switch, Post Office type key switches 
were used in the unit to be described. These have 
the added advantage that the handle, being longer 
than the toggle dolly, is more easily read to 
determine a given number. 

Once again it should be emphasised that there 
are no connections between the horizontal rows 
of switches except that of a common supply line. 
A 3V dry battery can be used, together with 
2.5V bulbs. One side of all the bulbs in D 
will be connected together to one side of the 
battery, while the other battery terminal, through 
an ON /OFF switch if desired, goes to the 
movable contact point of all the A switches. 

Fig. 3: The circuit of the bottom row of switches and 
power supply. 

21/2" .I. 21/2 

A 
e 

o 

0 
r 

Slot s/g x 3/ß 

e 

t/e dia, fixing holes t2 
o 

Last Match Loses 

The above is the simplest version of an 
unbeatable Nim player, playing last match wins. 
For those who want to play last match loses, or 
both variations, the circuit becomes more 
complicated. In playing last match loses the 
theory of the game is only slightly different. 
The same combinations as - in last match wins 
are safe, until the game reaches the stage of 
only 1 or 0 in all the piles. Then an odd number 
of is is safe, while an even number is unsafe. A 
little reflection will show this to be true; if there 
are three singles matches left, the opponent who 
picks the first of these must also pick the last, 
thus losing the game. 

We therefore require a circuit which is the 
same as in Fig. 2 for the top three rows, i.e. 8s, 

s 21/2' 

o 

e .. o 

y+ o 

0 
o o 

o 

Y2 fo hole 
for 

Win /Lose 
switch 

S 

o 

Fig. 4: Details of the front panel. The four holes for the keys are drilled in tin plate only, not in the cover. 
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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. 35 YRS. 

AGAIN CRASHING THE SOUND BARRIER! 
Encrmous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at 
THE LOWEST PRICES EVER ! Don't miss this golden opportunity to obtain a first -grade permanent - 
magnet LOUDSPEAKER off the production line at LESS THAN THE MANUFACTURER'S COST ! 

Read carefully the prepared list below and choose just the right speaker for the job -COMPARE THE 
PRICES ANYWHERE! SELLING FAST -STOCKS CHANGING RAPIDLY. 

SCHEDULE OF LOUDSPEAKERS AVAILABLE 
DinmW Gauss ¡mprd. 
in inrhes in Eines in ohms 

7000 80 
21 71100 35 
2} 7000 50 
2} 7000 80 
3} 8500(ß.M.1.)3 
:3: 7000 35 
3: 9500 50 
4 5003 3 
4 6000 3 

F1lielcnl 
Sies 
6x3 
5x3 
5 x 3 
5x3 
5 x 3 
5 x 3 
5x3 
5x3 
bx3 
fix4 
6 x 4 

Gauss 
In lines 

6000 
7000 
9000 
9000 
90181 
6000 
70011 
9000 
9000 
6000 
7000 

Prim 
81- 
8/6 
8/6 
81- 
818 
818 

10/6 
7/8 
8/- 

¡ aspad. 
M ohms Frire 

3 7/6 
3 8/- 
3 8/6 
4 8/8 
5 8/6 

25 9/6 
25 10/- 
23 11/- 
35 11/- 

3 8/8 
3 9/- 

Diameter 
in inches 

4 
4 
4 

4 

4 

4 

4 tweeter 

Elliptical 
Size 
6 x 4 
6 x 4 
fix4 
7x31 
7 x 4 
7 x 4 
7x4 
7 x 4 
7x4 
7x4 
7x4 

Gauss 
in lines 

7000 
9500 
6000 
7000 
6000 
7000 
9700 
7000 

Gauss 
in lines 

8500 
9500 
9500 
9500 
7000 
7700 
8500 
9500 
0500 
9500 
9500 

¡roped. 
in ohms Price 

3 8/6 
5 9/8 

25 10 /8 
27 11/6 
35 10 /6 
35 11/- 
33 11 /6 

5 8/- 

¡mired. 
in ohms Fries 

3 9/6 
3 10/- 
5 10 /- 
3 10 /6 
3 10 /- 
5 10 /- 
3 10 /6 
3 11 /- 
4 
5 11/. 

30 11 /6 

Diameter Gans !roped. 
in inches in lines in ohms 

fi000 3 
5 8000 

7000 3 
5 7000 5 

7500 3 
5 8500 3 
5 8501 5 

9500 3 
5 9500 5 
5 10000 3 

E7Sp iaal 
Size 
7x4 
7x4 
7 x 4 
8011 
8021 
8021 
8x21 
8x21 
8x21 
8x'21 
8x21 

Pries 
ßI- 

8/8 
8/8 
91- 
9/6 
918 

10 /6 
10 /8 
11/8 

Gauss ¡rapad. 
in lines in ohms Price 

9500 50 
10000 15 
9500 3 
6000 3 
7000 3 
7000 5 
600') 0 
6000 30 
8500 5 
9500 3 
9500 4 

11/6 
12/8 
13/6 
8/6 
91- 
9/- 

9/d 
9/8 

10/- 
10/- 

Diameter Gauss ¡roped 
in inches in lines in ohms 

5 6000 25 
5 9500 25 
5 9500 35 
5 10000 15 

61 7000 3 
fi} 7000 5 
6} 8500 3 

8 7000 3 

Price 
10/8 
11 /8 
11 /8 
12 /- 
11 /- 
11/- 
11/8 

Elliptical Gaus. ¡ aspad. 
Size in lines in ohms Prier 
8x21 9500 5 10 /- 
ex21 10000 5 10 /6 
8x3 6000 3 8/8 
8 x 5 7000 3 9/- 
8x5 8500 3 9/6 
8 x 5 9500 3 101 - 
Rx5 9500 15 13 /6 
With matching transformer. 

ALLOW 2/- each Speaker for postage and packing, and please sp city the exact requirements -the nears t available will be sent. 

OVER50,000SOLD &STILLTHEDEMAND CONTINUES FOR OUR 'HEAVENl1 TWINS' 
Ask for a demonstration 
in the shop. 

"CAPRI" 
Sensitive I 

Super- 
selective! 

Superb 
Speaker I 

New Price 
NOW ONLY 

79P6 
(2 / -p. &pkg.) 
Pocket Super -het MW and 

Droitwich LW 
Size 4¡ x 21 x 11in. 

Constructional data 1/9 
Post Free. 

The best and 
easiest transistor 

build -yourself 
sets available. 

Send S.A.E. 
for FREE 

PARTS LIST 

6 First Grade 
MULLARD 
Transistors, 

Diode(s) and 
all components 
BRAND NEW 

and 
GUARANTEED 

Choice of a dozen stations 

in daylight . . . 

"CONTESSA Mk. III" 
"QUEEN OF THEM ALL" 

ON LI' 

£9.19.6 
1 

(3/6 p. & pkg.) 

PORTABLE CAR RADIO 
2 WAVEBAND SUPER -HET 
Construction manual 2/10 Post Free. 

Ineltls:ve price for all associated components, case, battery and instruction Book complete in every detail. 
ANY PARTS SOLD SEPARATELY ON THE 

BUILD -AS -YOU -B UY SCHEME 

CONTESSA III £9.19.6 kr 
CAPRI ¡BStrerrá) 79/6 Vs 

SELECTED GUARANTEED BARGAINS -BRAND NEW 
Beautifully geared AM /FM 2 Gang Condensers, 4/6: AM /FM IFT's 465kc /s and 10.7 Mc /s, 418 pair: Magnavox Crystal Tape Recorder Mikes, 12/6; Double -tuned Transistor ferrox IFT's Q120, 470 kc /s. E/8 pr; 3 matched IFT's and oscillator coil for Mollard transistor circuits, 10/6 the set; Plessey- Brayhead turret tuners 34/38 Mc /s, valved 8/8 each: 3 watt Stereo Amplifiers, complete. ready to switch on 79/6; Sentercell rectifiers R WASH. 2/8 each. DIODES -0A70. OA79, OA81, OA90, 46H. ORP6O, GD10 2/- each. TRANSISTORS: Set of 6 (RF and LF) including 1 watt matched pair, heat sink and diode, 13/8 the set; 0C44 (or equiv.), 6/9, 0C45 4 /6, OC81 5/6: matched pair 12/ -, PXC 101A 4/6, matched pair 9/8, PXA 101 3/9, AF 115 4/6. SB 305 2/ -, Submin. Germanium diode 1/3 Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues -our stocks move too quickly! Kindly make provision for additional postage and packing charges to avoid delay. 

TERMS: CASH WITH ORDER or C.O.D. ON ORDERS OVER 10 /.. 
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Wide -range Transistorised 
SIGNAL GENERATOR -Model 27 

Range 150 Kc /s to 350 Mc /s. 

* Accuracy better than 2 

*'Directly calibrated 
* Battery operated 

* Cempaet and light 

£7.18.6 
with lead test and battery. 

Post and Packing 3/6 extra. 

Trade and Export Enquiries Invited 

NOMBREX INSTRUMENTATION 
Wide -range Transistorised 

AUDIO GENERATOR -Model 63 

Range 10- 100,000 c /s. 

* Laboratory Standard Specification * Sine and Square Wave * Direct Frequency Calibration * Accuracy and Low Distortion * Calibrated Output Voltage * Battery Operated and Compact 

f 1t7.O.O complete with 
test lead 

Battery 2/3. Post and Packing 3/6. 
Wide -range Transistorised 
C.R. BRIDGE -Model 62 

6 Ranges: 1S2 to 100M12 
IpF to 100µF 

* Visual null indicator 
* Poser Factor check * Electrolytic leakage test 

* Battery operated 

f7.2.3 
including battery. 

Post and Packing 3/6 extra. 

S.A.E. for full technical leaflets 

NOMBREX LTD. Instruments ne 63 
ESTUARY HOUSE, CAMPERDOWN TERRACE, 

EXMOUTH, DEVON. Phone: 3515. 

It's so easy to build TAPE EQUIPMENT 

with a NART Ana-1MM 
...such honest value! 

With a Martin Recordakit you can either build a complete 
tape recorder (in which case you can have it with deck and 

portable type case it desired) or assemble a pre -amp to connect 
the deck to existing amplifier system. There are Recordakits 
for two or four track Collaro, Magnavox and B.S.R. decks. 

When finished. you will enjoy performance and quality 01 

wonderfully high standards more usually associated with lar 

costlier equipment. 
Printed circuit board sections supplied complete 
tested and with valves in position. 
All kits complete down to last screw and measured 
length of wire. 
Leads attached in position at one end. 

Full assembling and operating instructions. 

THE KIT 
YOU BUY WITH 

SUCCESS BUILT IN 

o AMPLIFIERS FOR COMPLETE 
INSTRUMENTS 

AMPLIFIER ASSEMBLIES 

8311v -2 Tr. for Collaro 
3 sp. deck with valves, 

I I gns . transformers, knobs, etc. 

8311 -4 -V as above, but for 
12 n5. 4-track deck. g 

Kit 'D' with 8311.4 -V amp., ;4 gns. case, and 9' x 5- speaker. 

Kit 'A' with 8312 -4 -M amp. 24 gns. B.S.R. deck, case and spkr. 
From Radio Stockists or direct in cases of 

MARTIN ELECTRONICS LTD., 154155 

PRE -AMP ASSEMBLIES 

8312 -BP for B.S.R. 2 Tr. 8 gns. p 
8312 -4 -BP for B.S.R. 4 Tr. 9 gns. 
8312 -CP for Collaro 2 Tr. 8 gns. 

8312.4 -CP for Collaro 4 Tr. 9 gns. 
with deck and 

17 gns. 
olished wood cabinet rom from 

difficulty 

HIGH ST., BRENTFORD, MIDDLESEX 

PRE -AMPS TO ADD TO HI -FI 
2 TRACK AND 4 TRACK 

MARTIN ELECTRONICS LTD., 154/15S High St., I 
Prentford, Middlesex. 

Full details of Martin Recordakits, please. I 

NAME_........_._..__._...___._..__._.._._ ............... I 
ADDRESS 

Phone: ISLeworth 1161 5885 (Block letters) PWIO 
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oj Sides of box Plywood batten Supports 
l thick / 1" x 8 .. 1 8 high 

/ 
, 

ii _ 
Front 
panel 

Light shields secured by 
lampholder screws 

Fig. 5: Details for mounting the lamps. 

4s and 2s, and which will reverse the lamp opera- 
tion in the bottom row of Is if, and only if, all 
the switches in the 8s, 4s and 2s, are in the OFF 
position. Fig. 3 shows the circuit for the bottom 
row of switches, and the power supply. A change- 
over contact on a relay is used to reverse the 
operation of the bottom row, the relay being 
controlled by the pc3ition of the keys in the 8s, 
Is and 2s. When the relay is off, 
is drawn, Fig. 3 gives the same 
:onditions as Fig. 2. When the 
elay closes, the right -hand con- 
act of switch A comes into 
iperation, and we then get 

(1) None of A, B or C, 
hrown, lamp lights; 

(2) Any one of A. B or C, 
hrown, lamp off; 

(3) Any two of A, B or C, 
hrown, lamp lights; 

(4) All three of A, B and C, 
hrown, lamp off. 
rhese are the safe combinations 
or last match loses when 
educed to only one match in a 
ow. 
Che relay is controlled by switch 

and by nine contacts in series, 
one on each of the 8s, 4s and 2s 
witches. These contacts are 
dosed when the switches are off; 
vhen any one of these switches 

Win /Lose 
To switch 

capacitor +vo 

is thrown, the relay is kept off. Switch S is brought 
out to the front panel; if it. is open the relay 
remains off and the machine plays last match 
wins, if closed the machine will play last match 
loses. 

Convenience and price dictated the design of 
the power supply; batteries were discarded because 
of the trouble of replacement, and also because 
a rather higher voltage is usually needed for a 
relay than for the lamp bulbs. A search through 
the catalogues brought up a 6V operating relay 
with a change -over contact, and it was then 
decided to use a valve filament transformer 
together with 6V dynamo bulbs, each taking 
0.3A. If it is felt that these may be overrun on 
6.3V, and there is a tendency sometimes to be 
over -generous with filament voltages, particularly 
as the transformer is not working at full load -a 
6.3V, 2A rating transformer is used -a length of 

C B A 

o IContinueli 
wiring 

o same contacts 
on 4s and 2s 
switches in 

zig -zag 

To 85 
lamp 

To rectifier 
-ve 

Fig. 7: The wiring of keys in 8s, 4s and 2s rows. The upper hal f of each key 
carries the relay control switch; the lower half controls the lamp in the D pile. 

To 1 s 
lamp 

C B A 

I 

r To rectifier 
-ve 

I 

u 
Lamps 

To 
win /Lose 

switch 
under 

capacitor 

Rectifier 

To 8s 
key C 

To 4s 
key C 

To AG 
mains 

Transformer 
To is 
key C 

g. 6: Mounting and wiring of power supply and lamps 

r 
Relay To 

capacitor 
-ve 

From upper cohtact 
on 25A switch 

f- 

Fig. 8: Wiring the keys in Is row. 

resistance wire can be incorporated in each lamp 
lead. The direct supply to the relay is obtained 
from a battery charger type half -wave rectifier,. 
rating 6V, IA charging a 501AF, 12V electrolytic. 
This gives an off load voltage of 8V, dropping to 
just under 6V when the relay comes in. No mains 
switch has been used, the unit being on when it 
has been plugged in. This is permissible since it 
is unlikely that it will be left plugged in when not 
in use. 

Housing the instrument 
The writer already had a wooden box ' with 

hinged lid, measuring 15 }in. x 9 }in. x 4in, deep, 
and this was used to house the unit. Any other 
similar size will serve, the only critical dimension 
being the 4in, depth, as the keyswitches require 
this amount. Lid and base were removed, and a 
front panel 15 1in. x 9in, of tin plate was cut and 
drilled as shown. 

Two small wooden supports, lin. x I {in. x fin. 
were glued one on each side of the box opposite 

-continued on page 537 
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THE HOME 
PRODUCTION OF 

Printed Circuit 

Boards 
DESCRIBED BY 

H. W. RUTT 

PRODUCING printed circuit boards in a home 
workshop is not as difficult as it may sound. 
This type of circuitry is very convenient for 

miniature units, and it practically eliminates wiring 
errors. 

The first step, naturally enough, is to design the 
layout of the conductors on the circuit board. Until 
some practice is gained in designing these boards 
it will be found rather difficult. The only tips one 
can give are not to have the conductors spaced by 
less than *in., and not to have the conductors 
narrower than min. It should also be remembered 
that the circuit will have to be painted out by hand, 
and so should not be impossibly complicated. 

Drawing the Circuit 
When the design has been finalized it should be 

drawn out on a piece of tough paper of the correct 
size. The copper -clad laminated plastic board is 
then cut to size, using a fine -bladed hacksaw, and 
cutting with the copper layer uppermost. When 
the board has been cut, its edges should be 
smoothed down with a fine- toothed file to remove 
the rough edge of the foil. The design is now 
transferred to the coppered side of the board by 
means of carbon paper. 

The areas where the copper must remain are now 
painted with a black, cellulose paint, of the type 
sold by garages, and this is allowed plenty of 
time to dry. It is wise to check the painted areas 
for tiny holes in the paint caused by air bubbles, 
and to check the layout of the conductors against 
the design. 

Etching Process 
The next step in producing the hoard is to etch 

away the exposed copper. The etching bath con- 
' sists of a solution of ferric chloride with 1% by 

volume of dilute hydrochloric acid added. A 10% 
solution of ferric chloride may sometimes be 

obtained from the chemist without waiting. How 
ever this 10% solution gives a rather slow etch 
and if one is prepared to wait a few days th 
chemist will usually be able to -obtain, or make uF 
the correct etching solution, which is a 30q 
solution of ferric chloride in water, with 1% o 
dilute hydrochloric acid (i.e. 30 gr of ferric chlorid 
made up to 100cc with distilled water and 1cc o 
dilute hydrochloric acid). This solution will no 
burn skin (though it should be quickly washed ofi 
however, it stains terribly, and old clothes shout 
be worn when using it. 

The board, with the design painted on it, i 

placed in a shallow tray of the type used by photc 
graphers, and just covered with the etching solu 
tion, which may be warmed to about 40 °C; it min. 
not, however, be hot. The tray is now gent) 
rocked until all the exposed copper has dissolves 
When this has happened the board should be we 
washed, and then allowed to dry. 

When the board is dry th(/ paint used to prote( 
the conductors has to be removed. The best sut 
stance for this job is trichloroethylene, which ma 
be ordered from the chemist. It costs about 6s. fc 
a + litre jar. If one does use this substance, car 
should be taken not to inhale much of its vapour 
as it has harmful effects. It is possible that ()the 
substances such as turps or petrol could be used t 

soften the paint, but if something like this is tries 
it should be checked (on an old piece of boarc 
that it does not damage the bakelite backing, c 
cause the copper to peel off. 

Whatever substance is used, the board should b 
allowed to soak in it until the protective paint 
soft; and then it should be gently brushed off. 

Drilling the Board 
The final operation in preparing the board is t 

drill it. Each point where a hole is needed 
marked, but not centre punched; centre punchin 
can easily cause the backing to crack. A No. 5: 
slow spiral drill is used to make the holes for win 
which have to be soldered to the copper. Th 
board must be drilled from the coppered side, t 

prevent the copper peeling off the board, and 
slow spiral drill is essential for this operation. 

The board itself is now finished, but seven 
points should be observed when wiring it. Firstl; 
all connections to the board should be mac 
quickly, or the heat may cause the copper cot 
ductor to peel off the bakelite backing. Secondi 
one should be very careful to solder in mutt 
contact parts (such as IFT's) the right way roun 
the first time -they can be very difficult indeed I 

remove if you do not get it correct. Thirdly a 
resistors, capacitors, etc., should be right u 

against the bakelite backing, for if they are ni 
any pressure on the component will tend to pe 
the copper off the board. When the board is con 
pletely wired up and tested the soldered side of tt 
board may be varnished to protect it from co 
rosion, but this tends to make servicing rather ma 
difficult. 

Any constructors wishing to make their oss 
printed circuit boards should have little difficuli 
obtaining the chemicals or the copper -cla 
laminate board, and it is hoped that this article wi 
help to bring printed circuits out of the " oh, that 
much too difficult " class of construction. 
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TOP QUALITY -LOW COST ¿CR t AMATEUR RADIO EQUIPMENT 

CR 66 COMMUNICATIONS * P.R. 30 R.F. PRESELECTOR * 
RECEIVER 

THE FINEST 
KIT EVER 
OFFERED 

* 
Frequency Range 
540 Kc /s to 30 Mc /s 
in four Band - 
switched ranges. 

Electrical Bandspread. Coil Unit wired ready and I.F. Trans- 
formers factory aligned, no test equipment required. Tempera- 
ture compensated trimmer-. Regenerative I.F. stage for maximum 
gain and B.F.O. Panel aerial trimmer, separate speaker switch, 
3 watts output for external 2 -3 ohm speaker. Separate cathode 
follower for cape recording etc. Valve line- up- ECHBI, EBF89, 
ECC8I, EL84, EZ80, EM84. (Optional extra). For 200 -250 volt 
A.C. Cabinet size 16 x 6 x 8 1in. 
Complete Kit with 17 -page Instrurtion Manual 

Carriage 61- £18.5.0 
Tuning indicator parts with EM84 1716. 

H.P. Terms available on request. 

* 
Frequency range 

1.5 -30 Mc /s. 

Substantially improves 
the performance of 
any superhet receiver. 
G4HZ writes ... I am delighted with it, it improves my Eddystone 
640 in all respects. The difference with the Preselector is fantastic, 
a weak signal on 15 metres about 52 changed to 58. On the L.P. 
Bands, unwanted noise and mush is cut out. 
G3RIA writes ... The results in comunction with my Eddystone 888 
are amazing. Signals are twice as strong with much higher signal/ 
noise ratio. A first class product well worth the money. 
The P.R.30 uses EF 183 Frame Grid R.F. Amplifier and provides 
up to 20 dB gain. Features include vernier tuning, gain control, 
selector switch for either dipole or end fed antenna. External 
power supplies (obtainable from Rx). Smart styling in grey and 
black. Complete, ready for use, with all plugs, cables. 

£4.17.6 Carr. 31-. 

THE NEW CR 45 * NEW STYLING TOP PERFORMANCE 
* Tunes 10 -2000 metres (5 Coils). * Separate electrical bandspread. * Three slow motion vernier drives. * Low loss polystyrene plug -in coils, factory aligned. * Dials calibrated in frequencies and degrees. * Power output 3 watts for 2/3 ohm speaker. * Valve line -up: ECC8I /CL84 /EZ80, * Front Panel Silver and Black, control knobs Grey. * Provision for panel phone jack. 

Superb styling. World -wide reception. Total building cost, with 2 Coils, 25 -75 and 60-175 metres. £6.19.6 en 
Instruction Manual 11 pages, :ess Cabinet 316. 

CR 45 Cabinet Silver Grey, 12 x 51 x 7in. sliding door for easy coil changing 2716 Extra coils, all ranges 419 each. 
ALL PARTS AVAILABLE SEPARATELY 

* THE MINI -CLIPPER * 
* Tunes 10 -2000 metres (5 coils). 
* Miniature I valve, all band receiver. 
* Low loss polystyrene 

plug -in coils, factory 
aligned. 

* Air spaced ball bearing 
condensers. 

* Provision to add two - 
transistor amplifier. 

* Battery lasts months. 
Can be built in an 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, 3616, carr. 216. 
Extra coils, all ranges, 419 each. Electrical bandspread available. 
All parts available separately. 

36/6 
* THE SUPER CLIPPER 
* Tunes 10 -2000 metres (5 coils). * Large precision dial, dual slow 

motion drives. * Bandspread on all Bands. * High gain valve /transistor hybrid 
circuit. * 2 Mullard transistor amplifiers, 
pre -assembled and tested. * Low loss polystyrene plug -in coils, 
factory aligned. * Batteries last months. 

* 

Easy to assemble, this top performance 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, 8816, carr. 216. Extra Coils, all ranges, 
4,9 each. Front Panel, Silver Grey, 10 x 7 1in. 619. 

Please note NEW address. We have now acquired new modern premises, combining all depts., offices and laboratories. 
New equipment under development will be announced in due course. CODAR Equipment is famous for Top Quality, 
Peak Performance and Easy -to- Follow Instructions -no guesswork. 6d. in stamps brings illustrated leaflets. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX 

G3IRE Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONT. G3IPA 
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THE LINEAR L1/10 
A ID -WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE -AMP 

Full advantage hu 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 
m.v. for 10 watts. Radio /Microphone 40 
m.v. for IO watts. 

TREBLE LIFT CONTROL 
+ 10 d.b. to -22 d.b. at 12,000 c.p.s. 

BASS CONTROL 
+ 14 d.b. to -IO 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 IO 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 stowed Gold hammer. 

HIGHEST QUALITY Retail Price 
MAXIMUM RELIABILITY 
AT A PRICE YOU CAN 
AFFORD GNS. 

Send S.A.E. for descriptive literature 

13 

TRADE ENQUIRIES to 

LINEAR PRODUCTS LTD. 

Also Available -THE L.45.A 
compact High Quality 4-S 
watt amplifier. Size approx. 
7- 5 -5 1in. 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 ara 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 0.19.6. 
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 11, 31 and 7 }in. 
per second. Retail price 12 gns. 
DIATONIC 10 -14 WATT. High Fidelity 
amplifier with integral pre -amplifier. Retaii 
12 gns. 
CO NCH ORD 30 WATT. Hi -Fi amplifier 
with two separately controlled inputs. 
Retail 16 gns. 
L50 50 WATT AMPLIFIER. Size approxi- 
mately 14 x 10 x 8in. Sensitivity 25 mV. 
Output for 3 and IS Cl speakers. Retail 
price 22 gns. 
LS/5 STEREO AMPLIFIER 5 x 5 watt 
12 gnu. 

ELECTRON WORKS, ARMLEY, 
LEEDS 

/ SHORT -WAVE H AC EQUIPMENT 
AND 

SHORT-WAVE KITS 
Famous for over 25 years tor ... 
B.W. Receivers and Kits of Quality. 

H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVERS KITS for 
the amateur constructor. Over 10,000 
satisfied customers -including Tech- 
nical Colleges, Hospitals. Public 
Schools. Hams. etc. 

Improved designs with Dense 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, 77/ -. 

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. 

POSTTHIS COUPON NOW! 
"H.A.C." SHORT -WAVE PRODUCTS 

(Dept, TED, 44 Old Bond Street, 
London W.l 

Please send me FREE and without 
obligation your 1363 literature. 
NAME 
ADDRESS 

5anm vnnnsoa ...... n s u s a7 

NEW VALVES! 
Guaranteed Set Te_ted 

24 -HOUR SERVICE 
IRS 1S5, 1T4, 3S4. 3V4, DAF91, DF91. 
DKßl, DL92, DL94, SET of 4. 16/9. 
DAF98, DF96. DEB6, DL96, SET of 4. 241 -. 

PCFBO 5/6 
10D 6/9 DL35 8/6 PCF82 6/6 
1R5 4/9 01,92 4/9 PCL82 7/- 
1S5 3/9 DL94 5/8 PCL83 8/6 
1T4 219 DL96 6/- PCL84 4/9 
364 4/9 E1391 21- PL36 8/6 
3V4 5/6 EBC41 7/- PL81 7/3 
51340 4/3 EBF80 7/- PL82 5/6 
5Y3GT 4/3 F.BL21 9/- PL83 5/3 
6Z4G 7/- ECC40 7/6 PL84 6/8 
6K7G 1/8 ECC81 319 PY31 6/8 
6K8G 3/9 ECC82 4/6 PY32 8/9 
6Q7G 4/6 ECC83 4/8 PY80 5/6 
fiV6G 3/9 ECC84 8/- PY81 5/8 6X5GT 5/8 ECC85 /- PY82 513 
12K7GT 3/11 ECM 8/3 PY83 8/3 12K8GT 8/6 ECF82 7/6 U25 

7/9 12Q7GT 3/11 ECH42 7/9 
12SN7GT 5/6 ECL80 6/- 
14S7 14/- EF41 6/9 UABC80 5/8 
35L6GT 7/6 EF80 4/- UAF42 7/6 
35Z4GT 4/9 EF85 4/9 UBC41 816 
85A2 8/6 EF86 6/3 UBF80 7/6 
AC/TP 19/8 EF89 4/3 UCC85 8/8 
CL33 8/6 EF91 2/9 UCH42 7/3 
DAC32 8/3 81I.41 716 UCH81 7/3 
DAF91 3/9 EL84 5/8 UCL82 8/6 
DAF96 8/- EY51 6/- UCL83 9/6 
DF33 818 EY86 8/- UF41 8/9 
DF91 219 F.Z40 519 UF89 8/3 
DF98 6/- E7,80 4/6 UL41 7/6 
D1177 4/6 F,Z81 4/3 UL84 813 
DK32 819 KTW61 5/- 1108 12/6 
DK91 4/9 MUl1 5/- UY21 91- 
DK92 6/9 PCC84 5/9 UY41 5/- 
DK98 8/8 I'CC89 7/8 UY/t5 4/3 
Postage rid. per valve extra. Any Parcel 
Insured Againat. Damage in Tranalt 6d. extra 

Any C.D.D. Parcel 4/3 extra. 
OffuCe address. no caller,,. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.I6 

The ?NjC/tied / 
HOLE PUNCHES 

Instant Type 
}" diameter ... 
Screw -up Type 
}' diameter 

B7G 
}" BOA, B9A ... 

i .. ... ... ... 

diameter Int. Octal ... ... 

B9G ... .. 
2 Meter ...... 

6/10 ea. 

8/6 
' 

9/6 
10/2 
10/8 
II/8 
13/4 , 

16/2 , 

18/10 
21/8 
24/4 
33/2 

Complete Set E8.15.0. 

No extra charge for postage and packing 
in the U.K. 

Oliver & Randall Ltd 
Dept. 7 

7 KELSEY PARK ROAD, 
BECKENHAM, KENT 

Tel.: Beckenham 8262 
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A 

Variable 

Mains 

Transformer 
BY T. PALMER 

WHEN it is required to 
apply a fraction of the 
mains voltage to a given 

load, it is possible to use a resis- 
tive potential divider, but often 
the resistors will be bulky, and 
there may be problems of heat 
dissipation. If the supply is a.c., 
a variable voltage mains trans- 
former is frequently more con- 
venient; also, in addition to 
providing a ratio less than unity, 
the transformer can step up the 
voltage, which is beyond the 
scope of the resistive potential 
divider. 

Commercial Equipment 
Variable mains transformers 

are commercially available, and 
are known by various trade 
names. They work on the principle of an auto - 
transformer: a manual control determines the 
position of a tapping on a toroidal winding. It 
enables adjustments to be made in such small incre- 
ments that the transformers are described as being 
infinitely variable. They can also be described as 
rather expensive. 

The device discussed in this article uses a 
comparatively cheap battery -charging trans- 
former; and it is not infinitely variable. The 
increments of voltage are however small enough 
for most purposes. A suitable transformer is the 
Douglas MT3. It has a 30V secondary, tapped at 

12, 15, 20 and 24V. A fraction of the secondary 
voltage is added to, or subtracted from, the mains 
voltage. This gives a range of 60V. However the 
primary has tappings for 240, 220 and 200V. 
These enable us to use auto -transformer action and 
to obtain a wider range. When the tappings on the 
primary and on the secondary are fully used, the 
output can be varied from 155 to 308V, with the 
mains voltage at 225V. 

The wiring is such that, if necessary, the 
secondary can be quickly disconnected from the 
primary; it is then available for supplying voltages 
less than 30V. A voltmeter is incorporated in the 
instrument, with a switch which provides a reading 
of the incoming mains, the outgoing mains, or the 
low voltage secondary. 

In Fig. 1, Pl and P2 represent voltage- adjusting 
panels of the type frequently associated with mains 
transformers. Si and S2 are single -pole, 3 -way 
switches. They are not ganged. 

Principle of Operation 
Let us first assume that the incoming mains 

voltage is 220V, and that the studs in the voltage - 
adjusting panels, Pl and P2, are both set to 220V. 
If switches Si and S2 are both set to position A, 
the outgoing mains voltage is the same as the in- 
coming. For simplicity, only one tapping is shown 
on the secondary. If SI is set to A and S2 to B, 
the voltage AB may be added to the primary 
voltage. Then, if SI is set to B, and S2 to A, the 
voltage AB is subtracted from the incoming mains 

240V 
P 

- 

P1 

Incoming 
mains 

s1 
Outgoing 

mains 

18,_.:000010 I 
Fig. 1 t The circuit of the transformer. 

voltage. Thus, adjusting the secondary switches St 
and S2 gives a range from 220 +30V to 220 -30V, 
i.e. from 250 to 190V. 

Suppose we want a voltage higher than 250V. 
We shall continue to assume that the incoming 
mains voltage remains at 220V. 

We screw the stud in Pl in the 200V position and 
that in P2 in the 240V position. The full secondary 
voltage is now more than 30V, and it can be added, 
by suitable operation of Si and S2, to a voltage 
which is now greater than 220V, because of the 
auto-transformer action in the primary. It is on 
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this basis that the outgoing mains voltage can be 
stepped up to a value of the order of 300V. 

If we want a voltage which is less than 190V, we 
screw the studs in Pl in the 240V position, and 
that in P2 in the 200V position. Si and S2 are 
adjusted so that the secondary voltage subtracts 
from the primary voltage. 

In the model made by the writer, sufficient varia- 
tion was obtained for his purpose by adjusting 
switches Si and S2 on the front of the instrument. 
The voltage- adjusting panels PI and P2 were 
mounted at the back. If greater variation is fre- 
quently required, it may be more convenient to 
have P1 and P2 in the form of two single -pole, 
3 -way switches on the front. 

The secondary voltage, as selected by switches S1 
and S2, is taken to a 2 -pin, 2A socket, K2. A 2 -pin, 
5A plug Pgl, with the pins connected by a short 
length of wire, connects the primary to the 
secondary. It fits into the socket K1. The 5A plug 
has a small paxolin panel associated with it so that 
when the plug is inserted in Kl, the 2 -pin, 2A, 
socket K2 is masked by the panel. It is thus impos- 
sible to insert a plug into the socket for the 
secondary, when the secondary is connected to the 
mains. 

The Voltmeter 

The writer used a meter scaled from 0 to 300, 
which had a full scale deflection of 5mA. A 5mA 
rectifier was used with it. The voltmeter had two 
ranges: 0 -30V, for measuring the secondary 
voltage; and 0 -300V for the incoming and out- 
going mains voltage. The series resistors to be used 
with the meter depend on the full -scale deflection 
of the meter, and on the range. The following will 
show the method of calculating their values. The 
example relates to a 5mA meter used on the 300V 
range. 

A view of the author's unit. 

WIRELESS October, 1963 

When a current with a mean value of 5mA flows 
through the meter giving full scale deflection, the 
maximum current in each half cycle is. 5 x r/2mA. 

If the r.m.s. value of the voltage is 300V, the 
maximum voltage in each half cycle is 300x 4,/2. 
Thus the resistance in the circuit must be 

3004/2 300,000 1 

X - 
5 /1,000Xrr /2 5 1.11 

=54,0000. 
For the 30V range the resistance of the circuit 

must be 5,4000. The resistance of the meter itself 
(and the rectifier) is negligible in comparison with 
these values. The voltmeter circuit is shown in 
Fig. 2. 

The terminals at the top of the instrument 
are provided so that the 30V range of 
the voltmeter can be used to measure 
external voltages. Alternatively, the external 
voltage can be applied by inserting a plug into a 
socket situated between two of the terminals. 
(This socket is not the socket K2, which is masked 
by the paxolin panel.) The voltmeter range switch, 
S4 in Fig. 2, is next to the meter. Switches S1 and 
S2 have pointer -type knobs. Of the remaining two 

Terminals mounted 
on the front panel 

TI T2 

S 4a 

0 0 
K2 

M7 

Fig. 21 The voltmeter circuit. 

switches, one is the on /off switch S3; the other 
is not used in the final form of the instrument. The 
model is larger than is necessary for the facilities 
mentioned in this article; it includes a 12V, 2A 
rectifier, and a 3 -pin, 2A socket, for the rectified 
voltage. 

To measure the secondary voltage selected by 
switches SI and S2, the socket K2 must be con- 
nected to two of the terminals at the top of the 
instrument. 

Resistance and Capacitance Measurement 
The provision of a link Pgl to connect the 

primary to the secondary enables the instrument to 
be used for measuring resistance and capacitance. 
With the link Pgl in position, the outgoing mains 
voltage is adjusted to the same value as the in- 
coming mains voltage, Vi. The resistor or capa- 
citor to be tested is then connected in place of Pgl. 
The voltage V2, read when the voltmeter switch is 
thrown to the position for the outgoing mains, is 
then observed to be less than VI. The ratio V, /Vs 
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RETUIIN - OF-POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt. * Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI- 
FIERS. Any will be sent free upon request. 

AMPLIFIER KITS 
We have full stooks of all components for the Millard 510, 
Mullard 3.3 Mullard and 3 Valve Pre-amp, ullard Stereo, 
Mullard Mier, GEC912 Plus. Fully detailed east on any of 
these sept upon reeqquest. 
Instruction Manual: All Mullard Audio Circuits In "Circuits 
for Audio Amplifiers ", 9/5, GEC912. 4/0. All post tree. 

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 10 /8: RLDS Kit, two stage 17 /6,both poet free. 
The kits are easy to build and very detailed instructions are 
supplied. Leaflet available. 

CLOSE TOLERANCE CONDENSERS 
Radio spares first grade Silver Mica. Tolerance -up to 39pí. d 

100. 4T f, up ± 1 %. 4.7 10 lb. 18, 22, 27. 33, 39, 47, 50, 58 00 
120. 150, 180. 200, 220, 250, 270, 300pf. All 9d. each, 
330, 390, 470, 500, 556, 680, 800pf. A.l L- each. 
1000, 1500, 1800. 2200, 2700. 3600, 4700, 5000p1. All 1.9 each. 
Postage extra. 

MINIATURE WIRE WOUND RESISTORS 
5 watt. 5% tot. Size ; x gin. 15, 35, 30 39, 50, 68, 75, 100, 125 150, 180, 
200, 220.8,2k,.30 7k 01 .37., 380, 

750, 820 
5.6k., 8.ßk.. 2k., 

All 1 /8d. each. Postage extra on all above. 

NEW MULLARD CONDENSERS 
Mullard Miniature Foil and Polyester condensers as used in the 
latest TV and Transistor sets. 
Miniature Foil. 30 volt working for Transistor sets. .01mfd. 
7M.; .022mfd, 9d.:.047mfd, 9d.:.1mfd, 11d. Polyester'l'ubular Capacitors. Moulded outer case designed to 
withstand accidental contact with the soldering iron. Tolerance 
10 %. 125v. range: .01mfd, .022mfd, .047mfd, all 9d. each. .1mfd, 
U2:.22mfd, 1/3; .47mfd, 1%8: 1mfd, 3/ -. 
490v. range :.001mfd, .0022mad, .0047mfd, .01mfd, ,022mfd, all 9d. 
each. .047mfd, 112, amid, 1.3, .22nifd. 1/6, .97mfd. 2/5. Postage 
extra. 

MINIATURE ELECTROLYTIC CONDENSERS 
Latest miniature types by Mullard and Radio spares. 
RADIO SPARES. All 15 volt 2mfd, 4mld, 5m16. emfd, 10mfd. 
18mfd, 32mfd, 50mfd, 100mfd, all 2/3 each. Postage extra. MULLARD. 2mfd, 10v. 1/9: 4mfd, 4v. 1 /9: lOmfd, 16v. 1/8; 18mfd, 
101/8v. 

. 
1.8: 25m1d. 4V. U8; 25nlfd, 25v. 1/3: 32m1d, 2.5v. 1/8: 32mfd. 40V. 

"SYNCHROTAPE" RECORDING TAPE 
Low priced British tape, all reels fitted with leaders. 
Standard Play: 600ft. (5 -) 13/8: 850ft. (51) 17/ -: 1,200ft. (71 
Long Play: 900ft. (5-) 17/ -; 1,200ft. (51`1 20/ -; 1,800ft. (7') 30/ -, All Post Free. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts, 
COLLARO STUDIO. Latest 
model. Two track. Bradmatic 
!leads .. .. .. 8811p0.19.8 8822,. 8.8 12 of 
Four Track, 

MAARTIN TAPE AMPLIFIER KITS 
Tape Tape Amplifiers 
For Collaro 8311 -V 2 -Track 811.11.0 8311 -4-V 4 -Track 212,12.0 Tape Pre- Amplifiers 
For Collard 8312 -CP 2 -Track 28.9.0 8312 -4-CP 9 -Track 29.9.0 
Drop through assembly for mounting 8312 Pre -Amp under Collaro 
Deck 21.11.6. 
Carrying Cases with speaker. For Collaro Deck and 8311 Amplifier 
H.P. TERMS available on decks, amp. and cases. Ask for quote. 

MULLARD TAPE PRE -AMPLIFIER KIT 
We stock complete kits and all separate components for the 
Mullard Tape Pre -Amplifier. Fully detailed list available. 

LOUDSPEAKERS 
OODIANS: Axiette 81n., 15.3.7: Axiom 101n.. $6.5.1: 1ß1n.. 

Axiom 201, 210.7.0; 12ín.. Axiom 301. 214.10.0: 121n., Audlom 
bl Bess. 28.14.0: 12in. Audlom 61 Hass. 213.14.0; Trebax 
Tweeter 86.4.0: X050011 Crossover unit £1.19.0. 
WHITELEY: ÁF106 101n.. 27.0.0: 11E1012 loin., 84.7.8: tints lin., 28.0.0: T8111 81n., 25.13.8: TIO Tweeter, 24.8.3' T350 
Tweeter. 21.10.8: CXS000 Crossover unit 21.11.8: CXI500 
Crossover unit. 59.0.0. H.P. Terms available on all speakers. 

8618 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard 
circuits. * Log /Anti -Log, 500k, ; met., 2 meg. * Log /Log, 50k, 
eb0k, 1 meg., 2 meg. * Lln/Lln 250k. 500k. 1 meg, 2 meg. All 10/8 
each. Postage extra. 

TRANSISTORS 
MULLARD. Current production types, not rejects. All ln 
makers' boxes, Postage 3d. on ee.,:b. 
AF114, 11. -: AF115, 10/6: AF! Iv. 10 / -: AF117, 9/6: 0044. 913 :0045, 
98/= OC70 and 0071, 4(li: U(7. 8/ -; ')f ?2 Matched Pars, 16/ -; 
OCt78. 8 / -: 0081, 8 -: 0, ;170, 9/8: O(7171. 10/8. Any other Mullard 
type obtained promptly. Ask for quotation. 

JASON F.M. TUNERS 
We stock all parts needed for the construction of these excellent 
tuners. All parts can be supplied separately but we can offer 
attractive reductions in price if all items are purchased at same 
time as follows. 

}MITI. 26.12.6; FMT2 (leas power). 87.15.0. 
FMT2 (with power), 89.12.8: F51'1'3 (less power), 89.9.6, 

FMT3 (with power). 211.7.6. Mercury 2, 210.14.8. 
J'l'V /2. 214.12.6. 

Hire Purchase Terms available. Ask for list. 
P.W. STRAND, MAYFAIR & SAVOY UNITS 

We stock parts for the P.W. Strand Amplifier, Maytalr Pre -Amp- 
lifier and Savoy FM Tuner. Detailed price lesta are available. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly /Pmts. 
AVO Model 8 Mark H .. .. £24. 0.0 24.16.0 12 or 21.15.2 
AVO Model 7 Mark II .. .. £21. 0.0 24. 4.0 12 of 21.10.10 
AVO Multiminor Mark 4 .. 

££°.10.0 
£1.19.0 12 of 14/4 

T.M.K. TP5S .. .. .. £b.19.6 81 .16.6 3 of 2l 12.4 
T.M.K. Model 500 .. £8.19.6 £1.15.6 12 of 

13/8 TAYLOR MODEL 1L7í\ £10. 0.0 82. 2.0 12 of 
CABY AIO .. .. (Post 1/9) £4. 7.6 £1. 7.8 3 of 1£1.6.8 
CAGY Il-dO .. .. £6. 0.0 22. 0.0 13 of 21.18,4 
CABY M -1 (Post 1/3) £2. 4.0 - - 
Full details of any of the above supp led free on request. 
The A1,0 models 7 and 8 are both latest models from current pro- 
duction -not to be confused with Government Surplus. 

OUTPUT TRANSFORMERS 
(' LSON: W0688A, W0896B. 50/6. post 2/6. W0710 55/6. post 2/6. 
W0892, 62/3, post 2/9. W0767. 27/ -, poet 1/6. W01796Á, 597/6, post 2/6. 

PARTRIDGE: 
84/, 3/-. 75/ post 2/9. P9131 75/., poet 2/9. 

PARMEKO: P2629, 47/6: P2Ú42. 45/ -: P2693. 47/6. All plus post 29: 
P2641. 29/6. poet 2/-: P2928. 17/-. /-: . 411ì /-, post 2/6. 
ELSTONE: OT /ML. 49/6. post 9; 

MAINS TRANSFORMERS 
GILBON: W0791A, 63/ -, post 4/ -' W0839. 48/9, post 2/9; W01328. 
58/6, post 3/6; W01288. 58/-. post 3/6; W01566. 80 /', post 418; W01341. 
Choke, 

ItM36/-, KO: P1, 35/, post 2/9 P2630. 54/9, post 3/3; P2844. 

ELSTONE: MT/MU, 49 /6,pOpost33 /3; M 1/M. 38/6, post 3/ -; MT /510. 
46/8, post 3/3. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts. 

RECORD CHANGERS 
GARRARD AUTOSLIM 
GARRARD AUTOSLIM 

27. 2.6 21. 8.6 

De-luxe All (Mono PU) .. 811. 9.0 22. 6.0 GARRARD AUTOSLIM 
B..55.11.. ÜÁí4 ( Mono PU) .. 

£266..19 
6 £1. 7 8 

B.S.R. UA 14 Monarch 
( 

Stereo/LP/78) 27.19.6 81.11.6 ÚÄ1(TM. Mono PU) .. 7.6 21.11. 
B.S.R. UAIS 

(T08Ú Stereo/LP/78) NLE RECORD l7 PLAYERS6 
12 of 13/8 

B.S.R. GUI! .. 
18.8 ß1. 8.8 3 of 21.18.8 B.S.R, R( Mono PU) 

GARItARt) SRPIp 
(Mono PU) 9.11 3 of 21.9.0 

UNTS 
GARRARD 4HF(G08PU) .. 216.12.6 23, 6.6 12 Of 21.4.5 
PHILIPS AGIOtii (S /M PU) .. 812.112.0 22.10.0 12 of 18/6 
Many of the above can be supplied for stereo working. Se our 
Gramophone Equipment List lor details. 

12 of 11/2 

12of 16/11 

1 
12 Oof 1L- 

12 12 
of 

1ß 9 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to minimum of 4/2. Over £5 
and under £10. 2/8. Over £10, no 
charge. Postage extra on CASH 
orders under £5 except where 
stated. Postage extra on over- 
seas orders irrespective of 
price. 

WATTS RADIO 
(MAIL ORDER) LTD. 

54 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 47556 

Please note: Postal business only from this address 
Callers welcome by appointment 

* HIRE PURCHASE TERMS 
Available on any item. Beyer- 
mente over 3. 8 or 12 months as 
below. Three months; Deposit 6/- 
in the £. Service charge 5%. 
minimum charge 10/.. Six 
months: Deposit 5/- In the L. 
Service charge 7i%. minimum 
charge 15 /.. Twelve months: 
Deposit 4/- in the R Service 
charge 10%, minimum charge 
20 /'. 
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O4G444 Joe. 4000444440GOGG4444004GGG04 
ANOTHER TAPE RECORDER BARGAIN 

Mfrs. end of production 
Surplus Offer 

A 24 gns. Tape Recorder offered -', - at the bargain price of only 15 gns. 
plus 10/- carr. Supplied in 3 
Units already wired and tested. 

modern Circuit for 
recording from Mike, Cram 

, using latest .S.R. Twin 

k F8TEValve line up F6 CL82, 
EM84, EZ80 and Silicon Diode. 

2 tone Cabinet and 8' x 
Speaker. Size 14 x 10)' x 71' 

Wired Amplifier complete with 
4 Valves. front Panel, Knobs 

B. S.R. Monardeck Type T.D.2 
Aooessories -Mike, Tape, Spare 

Reel. Ser. Lead. Plugs, etc. 

£3.10.0 +5/- Carr. 

£5.12.6 +316 Carr. 

£7.7.0 +4/6 Carr. 

£1.0.0 +2/- Carr. 
COMPLETE KIT lt ms risinT 15 gns. +10 /- Carr. 

Leaflet, circuits, instructions, 2/- post free 
0000000000 o0o000000000040000 

4 

o 

0 

NEW BRITISH RECORDING TAPE 
Famous Manufacturer. Bulk purchase, genuine recommended Tepe Bargain. 
Unconditional Guarantee. Fitted Leader & Stop Folle (except 3in.). 

Standard (PVC base) Long Play (PVC base) D'Oie Play (Eyler base) 
81n. 15011. 3/9 225ft. 4/9 300ft. 8/8 
Mu. 800ft. 11/8 900(1.. 15/- 120011. 25 /- 

Situ. 850Pt. 1418 l'100it. 1718 1800ft. 32/8 
î1a 1200fí. 17/6 1800fí. 22/6 2400ft. 42/8 

Poet and Packing -3in. Reels 64. Each additional Reel, 3d. 
4in. to 7in. Reels 1l -. Each additional Reel, 6d. 

EMPTY TAPE REELS (Plastic): 3in. 1/3, 5in. 2/ -, Olin. 2/ -, 7in. 2/3. 
PLASTIC REEL CONTAINERS (Casettes): lin. 1/9, bgin. 2/ -, 7in. 2/8. 

Ooudezwere- Silver Mica. AB value. 
2pF to 1,000pF, 6d. each. Ditto, 
Ceramics, Bd, Tub. 450V T.C.C. eta 
0.001 mid to 0.01 and 0.1/350V., 
9d. 0.02- 0.1 /500V. 1 / -. 0.35 Runts 
1/6. 0.5 T.C.C. 1/9 etc. etc. Close 
Tol. S /Micas -10% SpF- e00pF, 8d. 
800.6,000pF, 1/, 1% 2pF- 100pF, 
9d. 100pF -500pF 11d. 575pF- 
5.000pF, 1/8. Resistors-Full 
Range 10 ohme -10 meg. ohm, 20 %' 
} and 1W, 3d.. 1W, 5d. (Midget 
type modern rating) 1W, rid., 2W, 
9d. 10% }W., 4w., 4d. Hi -Stab. 
5%1W, 1W, 66. (100 ohme -1 meg). 
Other values 9d. 1% 1W, 1/6. 

TUB.ELECTROLYTICS -CAN 
25/25e. 50 /12v. 1/9; 8 +8/450,. 4/6. 
50/60v. 100/25,. 2 / -; 82 +32(275,. 4/6 
8/450v. 4/350v. 2/3; 50/50/350v. 8/8 
18 +18/450v. 5/8; 00/250(275,. 12/8 
32+32/450v. 8/ 8 ;100 + 200/275v.12/8 
Transistor Midget types -all values 
1 mid to 50 mid 1/9 ea., 100 mid, 2/- 
Ditto 150 v. wkg. .01 to .04 mid. 9d, 
.05 to .1 mid. 1/- .25 mid. 1/3, eta. 
Enamelled Copper Wire -lib. reels 
14g -20g 2/8; 22g -20g, 3 /.; 30g -34g, 
8/9; 06g-38g 4/3; 39g -40e, 4/8, etc. 

JASON PM TUNER UNITS. 
Designer- approved kite of parte. 
FMT1, 5 gus. 4 valves, 20 / -. 
FMT2, 27. 5 valves, 37/8. JTV 
MERCURY 10 gua. JTV2 213.19.8. 
4 valves, 32/8. New JASON FM 
HANDBOOK, 2 /6. 48 hr. Align- 
ment Bervice. 7/8. P. & P. 2/6. 

Volume Controla -6K -2 Meg. ohms. 
Ois. Spindles. Morganite Midget 
Type Ilin. diem. Guar. 1 year. 
LOG or LIN ratios lees 9w. 3/ -. 
DP. Bw. 9/8. Twin Stereo lee. Bw. 
0/8. DP. Bw. 8 / -. 

TYGAN FRET (conteur. pattern), 
12 a 12ín. 2 / -. 1.2 x 18in. 8/ -. 
12 a 24in. 4/-. 18 x 241n. 6/- etc. 

BARGAIN CORNER 
Brand New. Manufacturera Surplus 
First Grade. 
1 0044 and 2 0045, 15/8. 1 OC81D 
and 2 0081, 15/6. All above plue 
OA81, 32/8 post free. 
i Meg. Volume Controle. Dr. 9w. 
¡In. flatted Spindle F'amnua 
Manufacturers. 4 for 10/- poet free. 

RECORD PLAYER 
CABINETS 

Cabinet Price 59/6 Carr. & Ins. 5/ -. 
Attractive, contemporary two tone. 
Size 151 x 141 x 8í1n., fitted all 
accessories. 
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 Bt above cabinet 
inc. 60in speaker, etc. 53.19.6. 
Carr. 2/8. 

Complete Kit including BSR 
UA14 Unit as illus. New re- 
duced Bargain Price 211.10.0. 
Carr. 7/6. 

Terms C.W.O. or C.O.D. Post and Packing up to 1 lb. 7d., lib. 1/1, 
31b. 1/6, 51b. 2/ -, 10/b. 2/9. Hours: 9 a.m. 

to 6 p.m.. 1 p.m. Weds. 

RADIO COMPONENT 

SPECIALISTS 

70 BRIGSTOCK ROAD, THORNTON HEATH 
SURREY. Est. 1946. Telephone: TH0 2188 

October, 1963 

A11AMIN- 
by LITESOLD 

These new ADAMIN micro 
soldering instruments supple- 

ment the well -known 
LITESOLD models for 

special applications and 
still further extend our 

very comprehensive 
range of specialised 

soldering equip- 
ment. 

Bit sizes now 
to }}in. 

A POPULAR ADAMIN 
MAINS MODEL 

The CIOL (shown on bench stand) is 
probably the smallest mains voltage 
model in the world. Bit dia. 3/32in., 
length 7in., weight ¡oz. (less flex). 
Heats in 30 secs. 

Brochure No. SlO sent free on request. 

Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS LTD 

28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams: Liresold Croydon 

NEW, REVISED EDITION 
OF A STANDARD TEXT BOOK 

Wireless Servicing 

Manual W. T. COCKING, M,I,E,E. 

WIRELESS SERVICING MANUAL has becomt 
the standard guide to repair, maintenance anc 
adjustment of radio receivers. Brought fully up tc 
date for this tenth edition, it includes a chapter or 
transistors and transistor sets. In practice transistor 
sets present similar problems to valve sets, and tht 
policy has been to emphasise differences. Other 
chapters cover every aspect of radio receiver servic- 
ing, and an appendix provides much useful data 
The, author is well known as former editor of Elec- 
tronic Technology and present editor of Industria 
Electronics. 

288 pp., 8 " x 5f °. 25s. net, by post 26s. 

Published for "Wireless World" by 

ILIFFE BOOKS LTD 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E. 
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and the value of the voltmeter resistor Re, enable 
the value of the resistor or capacitor under test to 
be calculated. 

If Rx is the value of the resistor which replaces 
Pgl it can be shown that 

Rx=R1 l 
Vi- 1 1 \_R'¡ V, -Vz 

(1) 
V2 1 1 Vz 

If Xc is the reactance of the capacitor which 
replaces Pgl, it can be shown that 

XcZ=Rz'L\r( l9 
V2/ -1 

. . . . (2) 

If the frequency is 50c /s, we have 
10' V2 

C= pF . . . (3). 
314 RI (Vr' -V22)+ 

These expressions assume that when resistance is 
being measured, the component under test has no 
reactance, and when capacitance is being measured, 
the component has no resistance. 

Alternatively, with the mains voltage at a value 
which is usual for a given site, various resistors of 
known value can be connected in place of ,the link 
Pgl. The corresponding values of V2 are noted. 
A graph can be drawn relating Rx and Vz. When 
an unknown resistor is connected, V2 is noted, 
and the corresponding value of Rx is read from 
the graph. 

A similar graph can be constructed for capa- 
citance. 

Constant Output Voltage 
The action of the variable transformer has been 

described in terms of deriving a variable voltage 
from a constant mains voltage. It may be worth- 
while mentioning that it can also be used to give 
a constant output voltage when the input voltage 
varies. The equipment was orginally devised for 
this purpose. Soon after it was completed, the 
local supply company improved the stability of 
its mains voltage. 

537 

COMPONENTS LIST 
Resistors: 

RI 54kí2 R2 5.4k0 
Transformer: 

TI Douglas MT3 with primary tapped at 240, 
220 and 200V, and secondary tapped at 12, 
15, 20, 24 and 30V. 

Switches: 
SI Double -pole, on -off 
S2, S3 Single -pole, 6 -way rotary 
S4 Double -pole, 3 -way rotary 

Meter: 
MI Moving coil with full scale deflection of 

5mA, preferably scaled 0 -300 
Rectifier: 

MRI Bridge type, full wave, 5mA 
Sundries: 

3 -pin, 5A socket for outgoing mains. 
K I 2 -pin, 5A socket 
K2 2 -pin, 2A socket 
PI, P2 Voltage- adjusting panels 
Pgl 2 -pin, 5A plug with pins connected together 

In fact, if any readers are troubled with a 
fluctuating mains voltage, it may be worth their 
while to make up a unit of this kind. When they 
have finished it, they are pretty sure to find that 
their supply has been improved. If however, the 
supply company reacts slowly, when the unit has 
been completed, and if some readers actually need 
to use the unit, they may like to know that opera- 
tion is very simple: you switch on, turn the volt- 
meter switch to the position for the outgoing 
mains, and adjust SI and S2 until you have the 
desired voltage. You then switch on the load. 

Incidentally, with a secondary tapped at 12, 15, 
20, 24 and 30V, the following increments are 
available: 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 
30V. 

These values can be obtained without using the 
voltage -adjusting panels. If these panels are used, 
fractions and multiplies of these values are 
available. 

AN ELECTRIC NIM MACHINE 
-continued from page 529 

the line of lamp holes, to support a wooden ply- 
wood battens 8 }in. x lin, on which were screwed 
the four M.E.S. lampholders. This brings the bulbs 
flush with the front panel holes. One of each of the 
lampholder fixing screws was used to anchor a lin. 
wide strip of tin plate which also extends to the 
front panel; this serves to shield the hole from the 
light of the bulbs adjacent to it. A similar batten 
of }in. thick wood, screwed to two supports 3 }in. 
x lin. it +in. supports the transformer, rectifier and 
condenser. The relay is screwed direct to the side 
of the box, counter -sinking the fixing bolts from 
the outside. 

All wiring is done from the rear with the front 
panel screwed into position, the relay being 
mounted with its contacts forward, so that the 
soldered ends of these contacts are readily 

accessible. The wiring diagrams assume that the 
keyswitches have a central OFF position and a 
down ON position, i.e. all the key contacts shown 
are above the centre line of the keys. 

The keys drawn have four change -over contacts. 
arranged in two side -by -side banks. When off, the 
lower two of each trio of contacts are connected. 
and when switched on, the centre contact is lifted 
to connect with the top one. In the Is keys, only 
two change -overs are needed on each switch, so 
that side -by -side contacts can be wired together. 
rather than leave one set unused. This serves as a 
precaution against a dirty contact on one set. On 
the 8s, 4s and 2s keys, another contact is needed 
to control the relay, and these connections have 
been drawn on the upper trio of contacts, again 
wiring the two side -by -side in parallel. 

The unit was completed by cutting a cover of 
polished sheet (Formica was used by the writer. 
but paxolin will do equally well) to the same 
dimensions as the front panel, with lamp hole' 
and slots only for the key handles. 
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Mains /Battery Receiver 

FROM Ekco Radio and Television Ltd. comes a 
new transistor receiver, designed to operate 

either from the mains or from its own internal 
battery. The receiver has been named " Varsity " 
(model number MBT425) and it sells for 19 
guineas. 

The eight- transistor circuit covers medium and 
long waves and incorporates a transformerless 
output stage. The makers of the " Varsity " are 
Ekco Radio and Television Ltd., Southend -on -Sea, 
Essex. 

This 8- transistor portable is made by Ekco Radio and 
Television Ltd. 

Dual -function Receiver 

THE second transistor receiver made by the 
Ever Ready Co. (Great Britain) Ltd. to have 

the dual function of portable and car radio has 
just been announced. Called the " Sky Tourer ", 
it has been designed to fit into a special container 
which is permanently installed in the vehicle and 
which, with the receiver inserted, automatically 
connects it to the car's power supply, external 
aerial and separate 6in. x 4in. loudspeaker. 

When removed from the container the " Sky 
Tourer " operates as a normal transistor portable, 
using its own internal battery, aerial and speaker. 

The set tunes over the long and medium wave 
bands and the six -transistor circuit próvides 
540mW output when used as a portable and 1W 
when used in the car. The price of this new 
receiver complete is £22 ]s. and it is manufactured 
by the Ever Ready Co. (Great Britain) Ltd., 
Hercules Place, Holloway, London, N.7. 

The "Sky Tourer" is a new dual -purpose receiver 
from Ever Ready. 

Portable Radiogram 

ONE of the most interesting pieces of radio 
merchandise to be handled recently by 

Denham and Morley Ltd. (U.K. distributors of 
imported electrical equipment) is a portable record 
player /transistor receiver called the "Swing - 
Along ". 

The receiver section covers both medium and 
long waves and the record player will take 
45r.p.m. records. The circuit employs six transis- 
tors and provides a maximum output of 750mW. 

The " Swing- Along " weighs only 61b and is 
finished in cream and red. The agents for this 
German -made " radiogram " are Denham and 
Morley Ltd., Denmore House, 173 -175 Cleveland 
Street, London, .WI. 

Denham and Morley Ltd. are the U.K. distributors for 
this German -shade record player /receiver. 
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The SKYROVER 
Controls: Waveband Sel- 
lector. Volume Control 
with on /off Switch, Tun- 
ing Control. In plastic 
cabinet. size 10 x 61 x 3i in. 
with metal trim and 
carrying handle. 
Can be built tor 

d10.19.6 
Post & Pkg. 5/- extra. 

THE FINEST RANGE OF 
TRANSISTOR RECEIVERS 
we consider our construction parcels to be the finest value on the home con- 
structor market. If on receipt you feel not competent to build the set, 
you may return it as received within 7 days, when the sum paid will be 
refunded less postage. 

LASKY'S FIRST A GA IN! 
Now offer to the Home Constructor - full short wave coverage 

The SKYROVER 
and the SKYROVER DE LUXE 

GENERAL SPECIFICATION: 
7 transistor plus 2 diode superhet. 6 waveband portable re- 
ceiver. Operating from four 1.5 torch batteries. 
The SKYROVER and SKYROVER DE LUXE covers the full 
Medium Waveband and Short Waveband 31 -94 M. and also 4 
separate switched band -spread ranges, 13M, 16M. 19M and 25M, 
with Band Spread Tuning for accurate Station Selection. The 
coil pack and tuning heart is completely factory assembled. 
wired and tested. The remaining assembly can be completed in 
under three hours from our easy to follow, stage by stage 
instructions. 
SPECIFICATION: 
Superhet, 470 Eels. All Milliard Transistors and Diode. 
Uses 4-U2 batteries. Sin. Ceramic Magnet P.M. Speaker. 
Easy to read Dial Scale. Band Spread Tuning. 
500 MW Output. Telescopic Aerial &FerriteRod Aerial. 
WAVEBAND COVERAGE: 180 -576M; 31 -94M and Band 
Spread on 13. 18, 19 and 25 metre Bands. 

The 
SKYROVER de luxe 
Tone Control Circuit Is incorpora- 
ted, with separate Tone Control in 
addition to Volume Control, Tuning 
Control and Waveband Selector. In 
a wood cabinet, size 118 z 68 x 3in. 
covered with a washable material, 
with plastic trim and ca 
handle. Also car aerial socket fitted. 
Can be 112.19.6P, &P, 

Data for each receiver: 2/6 extra. Refunded if you purchase the parcel. Four built for 5/- extra 
U2 batteries, 2/8 extra Four Leak -Proof batteries. 8/4 extra. All Compon ents Available Separately. 

"SPRITE" 
Can be built for 

79!6 
P. & P. 3/6 extra. 

* Six -Transistor Superhet Miniature Per- 
sonal Pocket Radio. * Long and Medium 
wavebands. * Ferrite Rod aerial. * I.F. 
Frequency 470 Ke /s. * 31n. Speaker. 
* Printed circuit 21 x2in. * Slow Motion 
Drive. * In Plastic Case. Size 4 x 28 z lin. 
In order to ensure perfect results, the 
SPRITE is supplied to you with R.F. and 
LF. stages. Driver and Output stages 
ready built with all components mounted 
on the printed circuit. The SPRITE pre - 
assembled. plus cabinet, speaker and all 
components for final construe- 79'6 tion, at the inclusive price of 
P. & P. 3/6 extra. Data and instructions 
separately 2/6. Refunded if parcel is pur- 
chased. Real calf leather case! wrist strap, 
personal earphone and case for earphone 
and battery 12 /6 the lot extra. Make no 
mistake this Is a SL'PERHET receiver 
of genuine commercial quality, It Is 
not a regenerative circuit. 

" COROVER " 
`SIX' 

* A 6- transistor 
he *I. 

F.470Kc /s 
* Covers the full,' 
medium and long wavebands. * 
Sockets for per -' 
sonal earpiece or 
tape recorder and 
car radio aerial. 
Uses MOLLARD 
Transistors, Diode 
and large Internal ferrite rod aerial. 
* Uses lour 1.5 v. pen torch batteries. 
* All components on a single printed 
circuit. Simple stage by stage instruc- 
tions. * Cabinet size 68 x 4 x liin. With 
carrying handle. * AU coils and 1.F.'s 
ready wound. 
ALL COMPONENTS AVAILABLE SEP- 
ARATELY. Data and instructions separ- 
ately 2/6. Refunded U you purchase the 

BUILTE fs %g6 P. 4/- 

1 /4x 

PRIVILEGE PARCELS A "Privilege Parcel" allows you to 
purchase the Audio System of your 

choice at a worth while cash saving. Some examples are listed below, but we shall be 
pleased to quote our "Privilege Parcel" Prices for any selection of equipment of your 
own choice. Send us details of your requirements. 
Tudor Stereo Amp- 
lifier £15. 0.0 
Connoisseur Crafts- 
man, 2 -speed tran- 
scription player.. 

116. e.6 
Decca FFSS Stereo 
Pick -up £19.18.0 

Total £50. 4.6 

Tudor Stereo Amp- 
lifier £15. 0.0 
Braun PC4L Stereo 
Transciption Unit 

£12. 9.8 
2 x Sharon Loud - 
spkr systems 

£19.19.0 

Total £47. 8.6 

Collaro Studio Tape 
Deck, 9-track model 

£10.10.0 
Lasky's Tape Amp- 
lifier £8.19.6 
P'table Case £3.15.0 
7 x 4in. epkr. 15.6 

Total £24. 0.0 

Collaro Studio Tape 
Deck, i- trackmodel 

£13.19.6 
Martin Tape Ampli- 
fier. i- track model 

£12.12.0 
Portable Case with 
Speaker.... £5. 5.0 

Total £31.18.6 

"Privilege Parcel" "Privilege Parcel' "Privilege Parcel" 'Privilege Parcel" 
Price: £47,10.0. Price: £45.0.0. Price: £22.10,0 Price: £30.0.0. 

Carriage and Packing on all the above parcels, 10 /6 extra. 

" REALISTIC " Seven 
* 7- transistor Superhet. * 350 milliwatt 
output into 410, high flux speaker. 
* All components mounted on a single printed circuit 
board. size 58 z 
581n. in one com- 
plete assembly. 
* Plastic cabinet with carrying 
handle, size? x 10 
x 3á1n in Red/ 
Grey, Blue /Grey 
or all Grey. * 
Easy to read Dial. 
* External socket 
for car aerial. * I.F. frequency 470 Kc /s. * Ferrite rod 
internal aerial. Operates from PP9 . or 
similar battery. * Full comprehensive 
data supplied with each receiver. * All 
coils and I,F,'s etc. fully wound ready for 
immediate assembly. 
An Outstanding Receiver. LASKY'S 
PRICE for the complete parcel including 
Transistors. Cabinet. Speaker. etc., and 
Full Construction .19.6 ,áS Data. 

P. & P. 4/8. 
PP9 Batt. 319. Data and instructions 
separately 2/8. Refunded if you purchase 
the parcel. 

REALISTIC Seven DE LUXE 
By popular request a De Luxe version 
of the well -proven Realistio "Seven" 
now available. With the same electrical 
specification as standard model -PLUS 
A SUPERIOR WOOD CABINET IN 
CONTEMPORARY STYLING, covered In 
attractive washable material, with super- 
chrome trim and carrying handle. Also 
a full vision circular dial, externally 
mounted to further enhance the pleasant 
styling, ALL FOR ONLY 

P. & P. as for Std. model E1 EXTRA. 

207 EDGWARE ROAD, LONDON, W.2. 133 TOTTENHAM COURT ROAD, W. . 152 /3 FLEET STREET,LONDON,E.C.4. 
Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Street 21333. 

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mall Orders to Dept. P.W., Edgware Rd. Open all day Thursday. Early closing S..t 
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6- TRANSISTOR 2 -WAVE SUPERHET RECEIVER 
MODIFICATIONS NOW AVAILABLE FOR 500 mW OUTPUT 

ROD AERIAL -RA2W 
6 in. long, 3/8 in. diameter, connections to tags 
on Coils. For 208pF tuning capacity. Complete 
with Car Aerial Coil 12/6 
OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176pf tuning capacity, L.W. 
by extra padder ... 5/4 
I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC ... 5/7 

(2 required) 
3rd Stage- P50 /3CC ... 6/- 
DRIVER TRANSFORMER -LFDT4 9/6 
OUTPUT TRANSFORMER -OPTI 10/6 
PRINTED CIRCUIT -PCAI ... 9/6 

In response to many requests we have redesigned the output stages to give 500mW and to enable 
a standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate 

leaflet available on receipt of stamp. 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS ... 2/- 
TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 3- TRANSISTOR, 500 mW 
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL 63/6 

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

WEYMOUTH, DORSET 

EDDYSTONE 
DI ECAST 

INSTRUMENT BOX 
An addition to the three existing Diecast Boxes is the Cat. No. 
903, illustrated above. This has dimensions of approximately 
711n.'x 45ín. x 31n. deep -the increased depth is a notable feature. 
The box is cast In aluminium, thus saving considerable weight 
and, as with the others. is complete with a close -fitting flanged 
lid. Natural finish. Data sheet on request. 

No. 896. 45ín, x 29ín. x lin. 
No. 850. 4 /r,in. x 31in. x 2ín. 
No. 845. 751n. x 4s / in. x 2ín. 

Write the Manufacturers: 

STRATTON & CO. LTD. 
BIRMINGHAM 31 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

w C 
TEL. CRO 9186 

VALVES NEW 
AND GUARANTEED 

FOR THREE MONTHS 
ICI 9/9 611E6 7/- 12ÁC7 6/9 11H77 5/- E:F66 9/- 11083 7/- 
102 7/6 611146 5/9 12AX7 6/9 D11142 8/6 EF91 4/- PY33 10/- 
les 8/6 68,10 5/9 12856 8/6 DI1150 10 /- EFOS 5/8 PY61 6/9 
11'1 8/6 88117 8/9 128H7 10 /6 DK91 4/9 EL41 9/6 PY82 7/6 
15'3 2/9 68W6 6/6 12KeìT11 /- í1K96 8/6 HUG 7/- PY83 7/6 
1FD1 6/6 611W7 7/- 12(/70T 7/6 DL92 5/6 EMOS 10 /- R19 8/8 
1 FD9 9/- 61r2 9/- 1.28N7 6/- DL94 6/- EY31 7/6 85A1 9/8 
12í 6/6 63'13 4/- 51A3 9/- DL96 6/8 E1 81 10 /- U52 7/6 
1110 5/6 6H0GT 2/- 19AQ5 9/6 91591 41- EZ40 5/6 U76 7/6 
11111 e/- 6J7GT 7/6 23A60 7/6 Eß(241 7/6 F.80 8/- U78 5/- 
115 4/9 011711 5/6 251,60T 7/e EBF80 8/6 EZBI 6/9 U142 7/6 
193 9/- 0K80 6/- 301'1 7/8 Ece81 4/- HVR2 9/6 UBC41 8/6 
1T4 2/9 6070 5/6 3ILl 7/6 Eccs2 6/9 KT331.1 6/- CCH42 9/6 
103 5/6 681.7CT 8/- 351,6(1T 7/6 E7 (2093 8/9 N17 5/e 0F41 8/8 
áQ4 5/6 68N7uT 7/6 35W4 8/6 10(2(284 8/8 NIS 5/8 1:1,41 8/6 
394 5/6 0 /60 7/6 35Z40T 8/- EC(295 7/6 N19 8/- U Y41 7/6 
3V4 6/- 614 5/- 5763 7/6 ECF90 6/6 N709 7/- Wl7 3/- 
5Y3GT 5/- 6X50 5/9 80 6/- ECF92 7/6 PC004 7/6 W76 4/6 
5240 7/6 787 9/6 DAF91. 4/- ECHOS 9/- 1'09'90 7/6 W142 8/8 
OAKS 5/6 903 4/- DAF96 6/6 ECH81 10/- PCF92 6/6 X17 4/9 
6Á1,5 9/- 907 9/6 7)0:90 12/6 ECLOO 8/6 PCL92 6/9 X142 9/- 
6.4516 4/- P2AD6 11/6 UF91 3/- EUL8.2 7/8 PC1,84 9/- X150 9/- 
6AT6 5/- 12AH9 10 /- DF90 6/6 FF41 9/- PLBI 9/8 Z77 4/- 
013A6 5/- I2AT7 4/- DH76 7/8 EF8O 8/- PL92 7/- ZD17 4/- 

ASK FOR RESISTOR AND CAPACITOR COLOUR CCDE 
FREE WITH EVERY PURCHASE 

High Stability Resistors 1W 5% 500 to 1M, 9d. Midget Ceramics 500 v., 9d. 
Coax. Super Quality ;in., ed. yd. Plugs 9d. Sockets 9d. Silicon H.T. Recta. 
250 v. 300 mA /in. a tin. 8 /6. Contact Cooled 250 v. 50 mA 8/6. 85 mA 8/6. 
NEW TRANSISTORS BY MOLLARD. 0019. 0026. 0080, 251 -; 0044, 0045, 
5/ -; 0070, 6/ -; 0071. 5/ -; 0(272, 6/ -; 0(72 Matched pur. 12/ -; 0(274, 0(.75, 
0(270, 7/6; 0(281, 6/ -1 0091 Matched pair, 12/-; 00170, 00171, 7/6. 

VALVES MATCHED IN PAIRS 
71.34 27/8, EL94 15/ -, N709 15/ -, 0V00 15/ -, 6BW6 14/- per pair. Push 
Pull O.P. Transformer for above 3 150 14/6, P. et P. 1 /6. 12in. P.M. 
Speakers 3a 29/8. Baker's "Selhurst fain. 1511 15W Stalwart 80 / -. l2in. 
Stereo Model 18,15.0. 

SETS OF VALVES 
DK91, DF91, DAF91, DL92 or DL94....16/8 ECH42, EF41, EBC41, 
ßK96, DF96, DAF96, DL90 28/- EL41,EZ40 87/8 
103, íF1, IFD1, IPI 26/- (2(28(42, E9'41, EBC41, 
1115, 1T4, 105. 384 or 3V4 18/8 UL41, UY41 85/- 

Yo,tage and puking 04. Over Ll poet free. C.O.L. 4/-. 
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PART 8 THE OSCILLOSCOPE CONTINUED H. W. Hellyer 
- :.r::.::.: ï :: ::: : .... _ - :.r r <:} .. ...... 

THE facility of "Trace Expansion" Was men- 
tioned in the preceding article (Part 7) of this 
series. While we pay a lot of attention, quite 

properly, to the sensitivity and bandwidth of the 
Y amplifier, and consider the provision of the X 
amplifier as a simple means of trace expansion, 
it is as well to remember that for several useful 
applications the X amplifier comes into play. 

Typical of this test technique is the display of 
Lissajous figures, and wobbulator waveforms. 

When two sinusoidal a.c. waveforms are applied 
to the X and Y inputs of the oscilloscope 
simultaneously, the pattern displayed will depend 

Typical Lissajous figures, with the Y frequency 
twice the X frequency (a), half the X frequency 
(b) and a ratio of 3:2 (c) are shown in Fig. 11. 

If the mains frequency is used as a "yard- rule" 
to the X input, via a suitable attenuator for 
matching the two signals to be compared, and the 
frequency tinder test, say, the 300c /s output from 
an audio oscillator, a trace of six whole loops 
should be displayed when the two frequencies are 
in step, ratio 6:1, as shown in Fig. 11(d). As can 
be seen from the display, when the number of 
loops touching an imaginary horizontal line is 
divided by the number of loops touching an 

imaginary vertical line, we have 
the ratio of Y : X. 

Involved Waveforms 

Interpretation of these figures is 
simple when the waveforms are 
exactly sinusoidal and the ratio a 
whole number, as in the cases 
stated above . Considerable 
experience is required to determine 
how many loops are displayed, let 
alone touching the imaginary axes. 
when the waveforms are distorted. 
the phase angle varying, and the 
ratio an odd figure. Take for 
example the drawings of actual 
oscillograms in Fig. 12. Drawings 
are used here as the difficulty of 
photographing the more erratic of 
these figures makes the outline -in- 
distinct, and for the purpose of our 
argument clarity is essential. 

As we shall see in a moment 
(Phase Measurement), when the 
waveform X is equal to Y in fre- 
quency and the phase angle is 90 °. 
and voltages equal, a circle is 
displayed. If the phase angle 
changes, the circle becomes an 

ellipse, inclined according to the phase angle. 
Fig. 12 (b) and (c) shows the ellipse with 

sinusoidal inputs and again with a distorted wave- 
form. such as given by the clipping of the X 
waveform shown in (d). Note that the first ellipse 
can be considered as one loop touching the 
horizontal and one the vertical line and thus 
fy = fx. But the severely distorted display also 
resolves to fy = fx, if a close look is given to the 
actual loop formation. 

Going a little further, consider Fig 12(e) where 
the Y waveform is three times that of the X 
waveform (frequency). The phase angle has 
distorted the trace, but there are still three contact 
points on the horizontal line and one on the 
vertical, as indicated. 

(a) (b) (c) 

Fig. 
(d) 

11: Typical Lissajous figures: (o) fy = 2fx; (b) fy ° ¡fx; 
(c) fy = 3 /2fx; (d) fy = 6fx; using SOcis mains. 

on a number of factors. Principal among these 
are: relative amplitudes, frequencies and phase 
of the two waveforms. If the input to the X 
timebase is a known frequency, and that to the 
Y amplifier a variable frequency, then the display 
will form a number of loops, according to the 
ratio between them. For normal work, ratios of 
about 10:1 are the maximum practical, and there 
must be a definite, stable relationship for a still 
trace. 

If the waveforms are not exact multiples of 
each other the patterns of loops will rotate on 
the screen. This may be very pretty but does not 
help us much, although it is possible to note the 
speed of rotation of the individual loops and 
calculate the frequency difference. 
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(b) 

(a) 

177- 

(e) 

(d) 

(c) 

(t) 

Fig. 12: Frequency comparison: (a) shows the basic 
connections; (b) ellipse formed when fy = fx - phase 
angle 90 °; (c) distorted trace of (b) when input is non- 
sinusoidal; (d) X- waveform producing (c); (e) fy = 3fx, 
waveform distorted; and (f) fy: fx = 4: 5, note super- 

imposed loops. 

Even more complicated is Fig. 12(f), which 
indicates a ratio of fy:fx = 4:5, and where the 
superimposition of the loops can only be sorted 
out by careful tracing. 

The point of the X amplifier can now be seen. 
If it is required to interpret a complicated display. 
and, moreover, one that may be moving all the 
while, it is desirable that the trace be expanded 
or contracted to readable limits. 

The Circular Timebase 

It is evident, from some of the traces of Fig. 12, 
that a large ratio of the two frequencies being 
compared would make interpretation extremely 
difficult. A method of comparing frequencies with 
a wide difference is to apply a circular timebase. 
This consists of a phase -splitting network, as in 
Fig. 13(a), producing a phase difference of 
90 °between points A and B. 

To obtain this, R must equal the reactance of 
C, and so the frequency of the X signal must be 

known. If the mains frequency is used, and C, 

for example is 0.1µF, then XC- 10 it which 
2?fC 

is 3 = 32,O00û, which must be the exact value 

of R. 

The test frequency is applied between the 
deflector plate system and the final anode, thereby 
effectively varying the deflection sensitivity, so 
the circular timebase is modified into a succession 
of ripples. Each inward and outward excursion 
of the spot represents one multiple of fx, so that 
the trace shown in Fig. 13(b), having six such 
ripples, denotes an fz of 6 x 50 = 300c /s. If a 
double trace is obtained the frequency ratio is 
n /2. where n is the number of loops. Thus, Fig. 
13(c) has nine loops and a double tracé and the 
ratio is therefore 9/2, or 225c/s, where a 50c /s fx 
is used. Where a triple trace is obtained, the 
ratio, is n /3, and so on. 

Other methods of applying networks to produce 
an elliptical trace for easier counting of the loops. 
and of modulating the tube differently to produce 
a dotted trace, are employed for frequency 
comparison. 

Phase Measurement 
Of more practical use to the amateur and 

serviceman is the hook -up used to measure phase 
shift. This can be applied to an audio or r.f. 
amplifier, an LC filter or similar network, and 
proves handy in checking phase shift of an 
amplifier, particularly of negative feedback loops. 
Obviously, some care is needed, both in the 
methods of connection and in the observance of 
frequency limits, as the oscilloscope amplifiers 
themselves canintroduce some phase shift. 

(b) (c) 

Fig. 13: Phase -splitting network for circular timebase; 
(b) fz = 6fx; (c) fz = 912fx - double trace. 
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faot o/ßA R GA INS 

11111 
RADIO & T. V. 

COMPONENTS 
[ACTON] 

LIMITED 

1. A.M. F.M. PERMEABILITY TONER FOR ALL TRANSISTOR 
OPERATION. Size 2} z 2 }In. approx. By fatuous manufacturer. 
A.M. -I.F. 47OKC,e. F.M: l.F. 10.7Me /s. A.M. coverage from 1.820 Reis- 
525/(ms. F.M. coverage 108Moh- 88Me /s Circuit diagram 2 /0, FREE 
with Tuner. 86/ -, plus i/. F. & P. 

2. TRAN818TORISED POCKET RADIO with printed circuit, mini. 
earpiece, high gain ferro: slab aerial. No aerial or earth required. 
To build yourself for completely personal listening. 41 z 31 s 
Liuembourg In favourable areas Choy 81/ -. P. & P. 2 /fi. Ail parte 
available separately. 

3. A,C.ID.C. POCKET MOLTI -METER KIT. 21e. moving roll meter 
Scale, calibrated In A.C. /D.0. volte, ohms and mllliampe. Voltage 
range A.C. /D.C. 0-60 0. 100, 0.250, 0 -5UO. Mlthampe 0.10, 0.1000 
ohms rangea U- 10.000, 0- 100,000, 18/& P. & P. 2 / -. Wiring diagram Il. tree wrtn parte. 

t. SIGNAL GENERATORS: Cash 17.0.0, or 301- deposit and 8 monthly 
pavmoote of 8118. P. & P. 616. Coverage 100 kr /e to 100 Me,s on 
fundamentals and 100 Moil to 200 Reis on harmonics. Case 10 z 
r,1 z 5 }In. Three miniature valves and Metal Rectifier. A.C. mains 
200,250v. Internal modulation of 400 o.p.e. to a depth of 30 per cent. 
Modulated or unmodulated R.F. output continuously variable 100 
millivolt.. C.W. and mod. switch, variable A.F. output. Magic 
rye ae output indicator. Accuracy 2 per cent. 

.;. SIGNAL GENERATORS, Cash 86.6.0- P. d P. 8/8. Covera 
120 a to 84 Mc /e. Case 10 z e} z 4}í 

ge kol n. Size of scale 8} x 311n. 
2 valves and rectifier. A.C. maine 230 -250v. Internal modulation 
of 400 e.p.e. to a depth of 30 per cent, modulated or unmodnlated 
R.F. output oontlnuomly variable 100 ndtlivolto C.W. and mod. 
switch variable A.F. output and moving roll output meter. Accuracy 
± 2 per cent. 

d. BTAAR 46. 9 y. BATTERY RECORD PLAYER complete with pick -on 
and deck. A completely portable player. Head protected by plastic 
dome with a brash which cleans the stylus.ae It fiscs Into playing 
position. 40 r.p.m. Auto on -off switch governed motor, attractive 
two -tone grey finish, U.9.6. P. & P. 2 /.. 

7. CARRYING CASE for BTAAR 46 or COMPLETE KIT beautifully 
styled m two tone with record compartment. Speciany designed to 
take player and amplifier. Just meow in and connect up. Ad parte 
available separately. Case only 28/& P. & P. 51 -. Complete kit, 
86.10.0 P. & P. 0', 

8. TRANSISTORISED AMPLIFIER, solfable STAAR 46. Output 1 watt. 
Size 41 z Ain. Printed circuit, tonelvolume controls plus 4 transistor.. 
Peuh -pun output complete with 31n. moving coil speaker. Bull, 
and tested, 49/6. P. d P. 24. 

9. CHANNEL TUNER LF. 16.19 Mele. Continuously tunable from 
174.216 Mop. Valve. required -PCF80 and PCC84 (In series). Coves 
BBC and ITA ranges. Also Police, Fire and Tanis, etc. Brand new 
by famous maker 10 1-. P. d P. 3/.. 

10. 11.8.8. MONARCH ÚA14 WITH FOL-FI HEAD. 4- speed, playa I0 
records, 121n., 10In. or 71n. at 18, 33. 45 or 78 r.p.m. Intermites 
7in., loin. and 121n. records of the same speed. Bas manual play 
position: coiow brown. Dimensions: 12} x 10ún. Space required 
above baseboard Ain., below baseboard 211n. Fitted with Fop?) 
turnover crystal head. 86.16.8. P. P. 6/8. 

11. POCKET MULTI- METER. Sim 31 z '24 z 11In. Meter dse 24 z Olin. 
sensitivity 1.000 O.P.V. on both A.C. and D.C. A.C. and D.C. volts 
0.15. 0.150, 0.1.000. D.C. current 0.150 mM Resletance 0.100E D 
Complete with test prods, battery and full instructions, 86 /-. Plu. 
1/6 P. & P. 

12. 6-watt PUSH -POLL 4 VALVE AMPLIFIER plus METAL RECTIFIER. 
A.C. mains 200 .250 elm 10} e oit z 21ía 5 valves For me 
with all makes ami types of pick -up and mike. Negative teed back. 
Two input, mike and gram, and controls for same. Separate controls 
for Baas and Treble Oft. Reeponse fiat from 40 cycles to 15 kc /s 
2 dB down to 20 kein Output 8 watts at 6 per cent total distortion. 
Noise usuel 40 dB down at hum. Output transformer tapped for 3 and 
15 ohm* speech rolls. For use with Std. or L.P. record. mmlcal 
Instrumenta such as Kollar. etc. Suitable for small halle, 88.19.8. 
P. P. 8/ -. Cry.$a mike to snit 15 / -. P. & P. 2l, Sin. P.M. Speaker 
to sait. 12/6. P. & P. / -. 

I:i. INDOOR AERIAL 'or :TV/BBC/FM. Complete with standard so-aural 
ping. Heavy chrome extending dipole. -7ft. fully extended. Plugs 
straight into T.V. or VNF Tuner. Fully dIrectlonal, 10/0. P. d P. 118. 

it NO MORS PLAT BATTERIES. Charge your own battery overnight 
with this wonderful Ilttie charger. Output 8 and 12 volta. 2 amt.. 
Input 200.250 v. A.C. maire. Maine fuse Incorporated. Attractive 
silver hammer finished cane. 8 z 3 x 31os. Complete with lead. and 
battery clips only 21) -, P. & P. 3/8. 

21 b HIGH STREET 
ACTON, LONDON, W.3. 

ALL. ENQUIRIES S.A.E. 
GOODS NOT DISPATCHED OUTSIDE V.K. 
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New Reduced Price!! 
"MERCURY -6" CABINET 

We can now offer this fine Timber Cabinet 

(Grey Leatherette) with gilt grill and fittings 

for the LOW PRICE OF 35!_ P.P. 216. 

Previously 48I -. (14 x 7 x 4in.). 

Takes 7 x 4in. Speaker. 

ALIGNMENT 
SERVICE 

"NOMAD" 
SEVEN TRANSISTOR TWO WAVEBAND 
BRAND NEW DESIGN FOR CAR RADIO 
AND GENERAL PURPOSE GIVING ONE WATT 
OUTPUT WHEN CONNECTED TO ANY 

STANDARD 3 ohm SPEAKER 

All parts 
available separately 

Size: 7 x 5 x I }in. Building Plans 216 (Free with kit). 
This versatile unit has been designed to fit into a variety of cases 
and all components, down to control knobs and battery clips, 
are supplied together with clear illustrated plans. It gives a 
superb performance with dozens of stations including Luxembourg 
when connected to a 9 volt battery and speaker. 

ONLY £6.19.6 COMPLETE P.P. 21 -. 

FOR PW -6. I MERCURY -6. ( NOMAD 
FORWHICH WESTOCKALLCOMPONENTSAND BUILDING 
PLANS. Send S.A.E. For Lists. 

N O R C O L LTD. 147 LONDON ROAD, YORKTOWN, 
ELECTRONIC COMPONENTS CAMBERLEY, SURREY Phone: CAMBERLEY 3743 

SPECIAL!! 
"LAFAYETTE" 

7in. Std. 1,200ft., 1216 
7in. L.P. 1,800ft., 1St- 
71n. D.P. 2,400ft., 25l- 

EXCLUSIVE TO 
GEE'S! 

AMERICAN 
"SHAMROCK" 

Professional quality. 
7in. L.P. 1,800ft., 15'6 

Sin. S td. 600ft. . . . 816 
7in. Std. I,200ft. 1216 
Sin. L.P. 900ft. ... 101- 
5,'-in. L.P. 1,200ft. 1216 
7in. L.P. I,800ft. .., 151- 
4i n. D. P. 600ft. 91- 
5in. D.P. 1,200ft. 115f- 

5/in. D.P. I,800ft. 2216 
7in. D.P. 2,400ft. 25/- 

AMERICAN "CBS" TAPE 
5in. Std. 60011. ICIP -61 .. 13/- 
51in. Std. 900ft. (CIP -9) .. 16 /- 
7in. Std. 1,20011. (CIP -12) .. 21/- 
5in. L.P. 900ft. (LP -9) .. 16 /- 
5)in. L.P. 1,200ft. (LP -12) .. 19/6 
7in. L.P. 1,80011. (LP -18) .. 28/6 
5in. D.P. 1,200ft. (CMXP -12) 32/- 
51in. D.P. 1,800ft. (CMXP -18) 37/- 
7ín. D.P. 2,400ft. (CMXP -24) 47/- 

SPARE SPOOLS. 4in., P. & P. 2/- per order (over £3 post 
bin., hjis., 2,- each; tree). Other types available. S.A.E. 
7in. 2/6; Slin. 5, -. for Bumper Tape and Accessories list. 
Obtainable only [coin:- Special discounts for quantities. 

GEE BROS. (RADIO) LTD., Dept. P.W.10 
15 LITTLE NEWPORT ST., LONDON W.C.2 
(Adjoining Leicester Sq. Tube) GER 6794 j 1453 

ERSIN MULTICORE SOLDERS 

for a first class 
Wherever precision 
soldering is essential, 
manufacturers, eng- 
ineers and handymen 
rely on MULTICORE. 
There's a MULTICORE 
SOLDER just made for 
the job you have in 
hand. Here are some 
of them. 

joint every time 

HOME CONSTRUCTORS 

2/6 PACK 

The Home Con- 
structors Pack 
contains 32 ft. of 
22 s.w.g. 60 /40 
alloys, which is 
especially suit- 
able for printed 
circuitsoldering. 

THE NEW HANDY 
DISPENSER 
Easy to Ilnd In the 
tool box -simple to 
use. The solder is in 
a continuous coil 
which can be used 
direct from the 
handy free -standing 
dispenser -in fact, it 
Is virtually a third 
band for those tricky 
soldering Jobs. Con- 
taining 15 feet 5 -core 
18 s.w.g. 
Ersin Multfcore 
Savbit alloy. 216 

BIB WIRE STRIPPER 

AND CUTTER 

Strips insulation 
without nicking wire, 
cuts wire cleanly. 
splits extruding 
flex. 3I6 each 

911/ 

gII* 

n` 

MULTICORE SOLDERS LTD 
MULTILORE WORKS, HEMEL HEMPSTEAD, HEitTS. (BOXMOOR 3636) 

CM;11s.11 
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In the set -up shown in Fig. 14(a), the signal 
applied to the amplifier input is also fed to the 
Y input of the scope, while the signal from the 
output of the amplifier goes to the X input, with 
a correct load resistor R to maintain matching, 
and a variable resistor X Def. 

The procedure is to apply sufficient signal to 
drive the amplifier fully, but not to overload it, 
adjusting the Y amplifier gain of the scope to give 
about two- thirds deflection. If the Y input is now 
disconnected and the deflection potentiometer 
adjusted (timebase switched off), a similar 
horizontal deflection can be obtained. (If the 
oscilloscope has the internal X amplifier we 
discussed formerly, so much the better; the 
potentiometer can be dispensed with). 

When the Y input is reconnected, an ellipse will 
be displayed, its size, shape and angle depending 
on the phase shift between input and output of 
the amplifier. A sample of the ellipses that are 
displayed for various principal angles are shown 
in Fig. 14(b). Note that in each case the shift 
controls are adjusted so that the ellipse sits 
centrally about the crossover line on the graticule. 

Now, if a measurement is taken from the point 
where the upper limit of deflection is projected 
across to the vertical axis, to the horizontal axis, 
calling this B; then another 
measurement from the point where 
the ellipse cuts the vertical axis, 
calling it A, we can calculate the 
phase angle from the formula Sin 
0 =A /B. 

It will be noted that only when 
the phase angle is zero (or 360 °, 
which is the same thing in 
this case), or 180 °, is there a 
straight, diagonal line. And when 
the phase angle is 90° the trace 
displayed is a circle. 

In practice, this also depends 
on matching the amplitudes of the 
signals, and will often require that 
the sensitivities of the oscilloscope 
amplifiers have to be known. 
Again, this is where the X 
amplifier becomes useful. Note 
also that a variation in the supply 
voltage can make a difference, 
and a flattening of the trace in 
opposite quadrants, as opposed to 
the formation of an ellipse, in- 
dicates the presence of harmonics 
in the base supply. 

Audio 
Oscillator 

WIRELESS 545 

" TV Alignment," which appeared in the May and 
June issues of Practical Television, and to Part 5 
of this series. 

The latter article, dealing with f.m. signal 
generators, with illustrations of some typical 
response curves, appeared in the July issue of 
PRACTICAL WIRELESS. Alignment of an a.m. receiver 
can be carried out in much the same way as 
described previously, with the difference that 
input settings and oscilloscope connections will be 
different. The Y input of the scope is connected 
to the detector load, via a screened lead. A 
convenient point for connection is often the top 
of the volume control. 

Wohbulator Deviation Frequency 

The deviation of the wobbulator must be slightly 
more than the passband characteristics of the 
tuned circuits of the receiver. Too small a deviation 
will restrict the response curve, too great a devia- 
tion will make the displayed curve too narrow for 
effective observation. 

The deviation frequency. is derived from the X 
sawtooth waveform, the wobbulator connected to 
the aerial and earth sockets of the set (or to the 

Oscilloscope 

(a) 

iAe`g. B \A P Pr 116 
O 

360° 
30 

330° 
60 

300° 
90° 

270° 
(b) 

120° 
240° 

150 
210° 

180° 

Fig. 14: Phase 

Use of a Graticule 

Where an oscilloscope does not have a trans- 
parent graticule, it is essential that some form of 
visual indication of trace length is available. A 
graticule is easily made from a piece of transparent 
plastic, and one simple method of noting 
measurements is to mark the plastic where 
required with a soft chinagraph pencil, whose 
mark can easily be erased. 

The foregoing is sufficient also to demonstrate 
the way a response curve is traced out. For 
further notes on alignment, the reader is referred 
to the companion articles to this series, entitled 

shift measurement: (a) typical hook -up; (b) phase - 
difference oscillograms. 

output from the frequency changer if only the i.f. 
amplifiers are to be checked). The wobbulator is 
set to the central frequency either the nominal i.f. 
or the selected radio frequency, and the deviation 
about 20c /s, adjusted at the wobbulator. The X 
timebase is set for an adequate display, and the 
marker signal, if available, applied from a fixed 
r.f. oscillator -which can be a signal generator 
with the modulation switched off. 

As previously described, many wobbulators have 
an inbuilt marker generator, often crystal - 
controlled. But even if this is absent, and the 

-continued on page 550 
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AMATEUR RADIO MOBILE SOCIETY 
Hon. Sec.: G3FPK, 79 Murchison Road London, E.10. 

The extensive programme of events which made up the Torbay 
A.R.S. mobile rally, held on August I Ith, was arranged by A.R.M.S. 
member G3NBR. 

The luneiluly issue of "Mobile News ", -the A.R.M.S. journal - 
sets a new "high" in standards of amateur radio society publications 
by employing, for the first time, three colour printing for its 
Iront and rear covers. 
COVENTRY AMATEUR RADIO SOCIETY 
Hon. Sec.: A. J. Wilkes, G3P6161, 141 Overslade Crescent, 
Coundon, Coventry, Warwickshire. 

Of late, members of this Society have been anticipating a move 
to new headquarters, affording better accommodation and facili- 
ties, car parking space, etc. 

August 12th was mobile night on the air, and on 26th August, 
GSPP gave a talk entitled "Mobile Operation ". 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, S Uplands Avenue, Little - 
over. Derby. 

The programme for August began with a surplus sale held on the 
7th. This was followed on the 14th by a meeting devoted to 
preparations for the Society's mobile rally which was hold four 
days later at Rykneld School. 

The last event to be held in August was a direction finding 
practice run on the 28th. 

Another sale was held on September 4th, the first meeting of the 
month. 
FLINTSHIRE RADIO SOCIETY 
Hon. Sec.: A. Antley, Fairholme, Fairfield A , Rhyl, 
Flintshire. 

At the meeting on August 26th, L. W. Barnes (GW3PCZT) gave 
a lecture on "Single Sideband ", which followed the usual slow 
morse practice and talk on "Simple Hints and Kinks ". 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

Members of this Society manned another two demonstration 
stations during August; one on the 10th at the Halifax Agricultural 
Show and the other on the 17th at the Forest Cottage Community 
Centre Gala. August 14th was ragchew night and on the 28th, a 

number of members brought along their photographic slides to 
provide the evening's entertainment. 
RADIO CLUB OF SCOTLAND 
Hon. Sec.: A. Barnes, GM3LTB, 7 Southpark Terrace, 
Glasgow, W.2.' 

Tho constitution and financial affairs of this relatively young 
society are still rather involved, owing to the decision to operate 
the Glasgow section as a separate group within the RCS, and not 
as the "mother" body as had been the situation previously. 

The Club's journal -"GM Magazine " -has undergone a change 
in cover design with the latest issue. 
READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9 Holybrook 
Road, Reading, Berkshire. 

This Club reports increasing attendance figures for meetings. 
On August 25th another mobile picnic meeting was held at the 

Child. Beale Trust when members and their families enjoyed an 
informal afternoon outing. 

At the last meeting for August, Dud Charman (G6C1) gave a 

lecture and demonstration of aerials. 
RODING BOYS SOCIETY: RADIO SECTION 
Hon. Sec.: R. T. Marchant, 154 Essex Road, Layton, London, 
E.IO. 

The Society's annual field day was held successfully during 
August with the single transmitter operating on 160m. 
SCARBOROUGH AMATEUR RADIO SOCIETY 
Hon. Sec.: P. B. Briscombe, GBKU, "Roesacre", Irton, 
Scarborough, Yorkshire. 

Local short wave enthusiasts and visitors to Scarborough are 
invited to the meetings of this club which are held at 8 p.m. every 
Thursday at Chapman's Yard. Waterhouse Land. North Street, 
Scarborough. At the meeting for August 8th, "v.h.f. working" was 
under discussion. 

An R.A.E. paper formed the topic for the meeting on August 
15th and a week later "Servicing" was discussed. 

October, 1963 

STOCKPORT RADIO SOCIETY 
Hon. Sec.: E. G. Houldsworth, G6NM, 52 Worsley Crescent, 
Stockport, Cheshire. 

Any potential members are invited to go along to meetings of 
this Society, which are held on alternate Wednesdays at 8 p.m. 
All meetings are at the Blossoms Hotel, Buxton Road, Stockport; 
the next being on September I Ith. 
STOKE -ON -TRENT AMATEUR RADIO SOCIETY 
K. H. Parkes, G3EHM, 28 Grove Road, Heron Cross, Stoke - 
on-Trent, Staffordshire. 

Recent events have included a talk on aerials and a demonstration 
of a transistorised electric organ. 

Decoration and renovation work is at present in progress at the 
club premises. 
STOURBRIDGE AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: R. A. G. Macintosh, SO Field Lane, Oldswinford, 
Stourbridge, Worcester shire. 

As it was not possible for the Society to meet at the usual 
rendezvous during August, members assembled at a local hotel 
where a meeting was held. 
WESSEX AMATEUR RADIO GROUP 
Hon. Sec.: G. K. Fowle, 138 Surrey Road, Branksome, Poole, 
Dorset. 

The only meeting for August was held on the 12th, when mem- 
bers heard a talk given by R. Weston. 

G. 1. Fowie's lecture of September 2nd was entitled "Building 
Mains and Battery Operated Communication Receivers ". 
WEST KENT AMATEUR RADIO SOCIETY 
R. Trevitt, 28 Delves Avenue, Tunbridge Wells, Kent. 

On August 25th members and their families were able to enjoy 
a picnic, arranged by the Society and held in the beautiful grounds 
of Sheffield Park. 

R.S.G.B. Contests for September. V.H.F. National Field Day 
(September 7th to 8th); D.F. National Final (September 15th) and 
Low Power Field Day (September 22nd). 

COURSES OF INSTRUCTION 
Below are listed a number of technical institutes which will be 

running radio and television courses this autumn. All courses 
begin in September (except where stated) and further details 
can be obtained from the institute itself or from the address given. 
Allan Glens School, Montrose Street, Glasgow: radio theory, 
morse. G.P.O. regulations, aerials, etc., and a general radio course. 
Bradford Technical College: inquiries -Mr. D. M. Pratt, 30 
Lyndale Road, Eldwick, Bingley, Yorkshire: R.A.E. and morse 
courses. 
Brentford Evening Institute: inquiries- Evening Institute 
Department, Education Offices, Town Hall, Chiswick. 
London, W.4: radio amateurs' course, morse, radio and TV 
servicing. 
Carshalton College for Further Education: inquiries -The 
Registrar, Carshalton College for Further Education, 
Nightingale Road, Carshalton, Surrey: if enough interest is 
shown radio theory and morse classes will be held. 
Central Evening Institute, Lea Mason Centre, Bell Barn 
Road, Birmingham: R.A.E. courses. 
Hendon College of Technology, The Burroughs, Hendon, 
London, N.W.4: short courses on digital computers, transistor 
circuit design (beginning October), microwaves, global com- 
munications (beginning October) and high fidelity sound reproduc- 
tion (beginning October), also a design course for electronic 
engineers (beginning October). 
Holloway L.G.C. Evening Institutes: inquiries -A. W. H. 
Wennell, 145 Uxendon Hill, Wembley Park, Middlesex: 
R.A.E. and morse classes. 
North End Evening Institute, Portsmouth: inquiries -The 
Secretary, Eastney Modern Boys' School, Reginald Road, 
Southsea, Hampshire: R.A.E. course. 
Northwood Evening Institute, Potter Street, Northwood 
Hills, Middlesex: radio amateur examination, morse and 
practical courses. 
Wembley Evening Institute, Copland School, High Road, 
Wembley, Middlesex: R.A.E. and morse classes. 
Wesley Evening Institute: inquiries- "Jeanville ", Brighton 
Road, Addlestone, Weybridge, Surrey: radio and television 
course. 
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MM44- CHANNEL TRANSISTORISED 
MICROPHONE MIXER 

P 
T 

Add musical highlights and additional sound effects 
to your recordings. The MM -4 permits mixing 
of four signals such as microphone, records, tuner 
etc, into a single output. Inputs and output take 
standard plugs. Fully transistorised and self 
contained in handsome case. 

PRICE ONLY 59/6 

HAWAIIAN PORTABLE RECORD 
PLAYER Model HN707 

Uses a unique 
pick -up unit, 
turntable and 
special speaker to 
giro amazing 
volume and re- 
production with- 
out the use of 
valves or tran- 
sistors. Battery 
operated, plays 
lip to 12in. rec- 
ords at 335/aa or 
45 r.p.m. Sep - 
arate fine speed 
and volume con - 
trols. 45 r.p.m. 
adaptor d 
stroboscope. Durable plastic cabinet, folly water- 
proof with carrying handle and record storage 
compartment. Size bin. dia. x 3jin. deep. Weight 
2lb., 9 ozs. PRICE £7.7.0 

L. 

8' DOUBLE CONE 
HI -FI SPEAKER 

Model 8A7 
Frequency range 50- 

16,009 cis. Lowest 
resonance 60 + 15 cis. 
Sensitivity 98d R. Pro- 
gramme source input 
8 watt. Voice coil 

Impedance 16 ohms. 
Nett weight 970 gram- 

mes. BRAND NEW 
AND GUARANTEEIS. 

PRICE 79/6 

CT.IO HORN TWEETER 
For true high fidelity 
reproduction of the 

tipper, 
middle and top 

u 
uency range. in 

m lti -unit speaker 
installation.. Pressure 
unit type utilizing 
spun aluminium dia - 

pragm. 
Output 10 

wa vwl. its. Frequency res- 
ponse 1500.1800 e.p.z. 
Impedance 18 ohm. 
Finished In matt black. flanged 
and drilled for baffle mounting. PR Il F. 29/6 

SIGNAL INJECTION PROBE ITI.I. 
Push button operation. 
Ideal for making rapid 
checke on radios, TV. Amp. 
tuners, etc. PR ICE 42/6 

PORTABLE RADIO PHONE 
Consisting of trans -receiver 
covering 7.4 -9 Mc /e. Rang,. 
up to 6 miles, depending upon 
obstructions and elevation. 
On test the receiver asi 
founded us for we heard il 
uhoft wave etatione cue 

,, 
far away as Russia. Cnmplet 
with 5 valves. headphones. 
microphone, junction boo 
and aft. telescopic aerial 
Operates from standard 120 v. 
and 3 v. dry batteries. 

ONLY 65/- EACH 
TWO FOR £6 

(Hattrue,, _01- per set extra.) 

SA.80 INTEGRATED STEREO 
AMPLIFIER 

(Ulus.l. 4 e 4 watt. The perfect choice for a low 
cost Hl -Fi stereo system. Dual pick -up and tuner 
inputs. Tone control. Independent volume control.. 
15 ohm speaker output. Supplied 
complete 1 r only .L £9.10.0 

A MINIATURE TAPE RECORDER 
IN KIT FORM ONLY 

£4.1 9.6 
Exclusively offered 
complete with all ac- - aeeeorie. No extras 
to buy. Consisting of 
three tranefstor am- 
Miner, record-play. 
volume control, 
miniature speaker. 

forward-stop -rewind Twitch, reel of tape and spare 

reel, motor, attractive coloured case., Mic. and 

earphone sockets, pick -up coil mike. earphone and 
carrying handle supplied. Standard battery 
operated. Simple to put together in lees than one 

hour. Brand new and guaranteed. 

PORTABLE MAINS SOLDERING 
IRON SP.I 

30 watts. Features remov- 
able handle that corers tip gt 
and barrel. Complete with -6 
lead end plug. ONLY 14/6 

RELDA EXCLUSIVE!!! 
100,000 O.P.V. MULTI -TESTER 

MODEL EP.100K. A handy size high sensitivity 
um Iti- teeter with a shock -proof meter of 9.5µA. 

Inoorpolat.es three germa- 
'.;`' . nium diodes and simplille I 

,. ,ter scale for easy reading. 
RANGES: D.C. Volts: 0.5V 
2.5V, 10V, 50V. 250V. 
(10.000 ohm /V), 500V, 
1.000V, (35,000 ohm0V). 
A.C. Volts: 2.5V, 10V, 50V. 
250V, 1,000V, (12,500 ohm/ 
V). D.C. Amps: 101A, 
250µA, 2.5mA, 25mA, 

7 (. 250mA. Ohms: 0-20K ohm 
0 -200K ohm, 0.2M ohm. 
0 -20M ohm. Centre-160 
ohm. 1.6K ohm. 16K ohm, 
150E ohm. L,I,: 18µA, 
180µA, 1.8mA, 18mA. L.P. 
3V. 

Decibels: minus 20db -plue 62db. Bise: 51in. x 
31in. x 211u, 

ORIGINALLY 
íf214.14,0. 

OUR PRICE £6.19.6 COMPLETE 

"KEW" PANEL METERS 
9" Meter, 85/ -; DC 

tlicroammeters, 5 m/a, 
27/8; 300 v, 27/6; 
ii-m)p,A, 89/6; 0 -500µA 
32/8; DC Millfammet r 
0 lmA, 27/6. Available 
in Clear Plastic or Black 
Bakelite. Will fit 11M. 
ilia. ut out. State choice 
'belt ordering. All mod- 
els Individually boxed 
and fully guaranteed. 

EDGEWISE PANEL METERS 

o 

Size 311u, w. 
lin. h. x nia. 

d. 0-200 fut, 
69/6; 0-1 NA, 
59/8. All boxed 
and fully 
guaranteed. 

R.I01 TUNING AND BATTERY 
INDICATOR 

Thie ultra- miniature tuning and battery indicator 
s easily mounted Into portable radios or tape 
ecordere for indicating tuning centre and 

residual capacity of batteries. Galvanometer 
movement assures complete accuracy. Insulation 
resistance between can and terminals: 20 
Megohms /500V. Sensitivity: 400 RA. Solder 
terminals are provided at rear. Plastic case cover. 
i''.mplete with example circuit for use, size: 
; lin. PRICE 24 /6 

3 -WAY SLIM CRYSTAL 
MICROPHONE 

MODEL 100C. 
May be hand- 
held, spltl cool stand 

desk nand 
mounted or sue- 
vended by leve- 
ller cord. n Res - 

croe 
60- 10,000 

pa. Built in I 

off Switch. Ont. 
put level -52d R. 
Omni -directional 
head. Cops on or 
off standard 

stand adaptor permitting tilting for multi -angle 
Satin chrome finish. Supplied eomplefe with 

fable stand, cable and lactate, cord. PRICE 48/- 

AUTOMATIC SOLDERING IRON 
SF.1., ¿. 
:10 watt. First In the country that 
feeds solder automatically. Easy off. 

one hand action. lightweight and 
extremely robust, gives you a third 
hand. Tip and solder are replaced at 
the exact spot needed, any required 
amount of solder can be automatically 
ird to the tip by adjustable feed roller. 
standard A.C. mains. Fully guaranteed. 

ONLY 52 /6 
( 

INEXPENSIVE HI -F1 RADIO JACK 
GT.50. 

Full medium wave coverage. Ideal for all tape 
recorders, amplifier. etc. No batteries required -just 

ping In. into your 
be amazed at the recep. 

tion pushes y equipment. ONLY 29/ -. 

LEAD ACID 
ACCUMULATORS 

(Compliable). 11' 

^_ volte 16 A.R. Brand 
ne -w, Size 4in. x 7in. n tin. 
No for 20 /- (min). 

(2/8 each for callers) 

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

LONDON W.C.I. 

CALLERS WELCOME AT 
87 TOTTENHAM COURT ROAD, 
LONDON, W.I. MUS 9606 
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"THE CONSTRUCTOR'S PARADISE" 

BEAR HUDSON LTD. 
63, GOLDHAWK ROAD, SHEPHERD'S BUSH, LONDON, W.I2 
(Next to Goldhawk Road, Metropolitan Stn.) ,Phone SHE 2581/4794 

Open all day Saturday 

COMPONENTS - HI -FI - BOOKS - SERVICE 
24 -HOUR MAIL ORDER SERVICE with all goods guaranteed. 
*FREE POSTAGE on orders over 201.; add 1/- postage it ender. 
* HI -FI INSTANT COMPARISON ARRANGEMENTS. 
* COMPREHENSIVE TECHNICAL SERVICE for Customers. 
* HULK PURCHASING DEPT. and own manufacturing facilities 

mean LOWEST PRICES. 

EXCITING NEW BOOKS 
FOR. THE TRANSISTOR USER 

184 Tested Translator Circuits using 2/6 
Modules. 1 

Post free. 
Tested Shortwave Receiver Circuits 5 
ueiog Micro -Alloy Translators 
(MATA) Post free. 
Tested euperhet Shortwave and 5/- 
Communication Receiver Circuit, 
tieing Micro-Alloy Translators Pool 
(MAT.). free. 

WE STOCK ALI, BERNARD'S RADIO BOOKS for 
estructors. Over 70 title, 1 rad 8d. farfull cs ologue. 

We Stook the Parts You Need for the Circuits too 

185 

186 

R.F. TRANSFORMERS FOR 

TRANSISTORS CIRCUITS 
1st and 2nd Stage 455 Kola A.M. double 
tuned I.F. (Ref. 86), 160Q. 
455 Refs. A.M. double tuned for final 
stage 1.F. amplifier (Ref. 87) 140Q. 
Double tuned 10.7 Me /a LP. for fat and 
2nd stage F.M., super gain (Ref. 88). 
Double tuned F.M. ratio detector stage 
10.7 Mc /e final stage, super gain (Ref. 00). 

I3/- 
12/6 
12/. 
I2/. 

PREFABRICATED TRANSISTOR 

UNITS BY GÖRLER etc. 
We stock all famous Gorier prefabricated deloxe 
trand.torieed milts for coaetructors seeking the 

2very finest standards. 24 page book of circuits, 
/8 pout free. 

HI -FI AUDIO AMPLIFIERS 
1'25 mW 29/6 14 Watt 07/6 
3 wal t 52/8 2 Watt. 102 /8 
1 Watt 92/2 24 Watt, 107/8 

TRUE HI -FI FROM CRYSTAL P.Us. 
TSL 

CONSTANT VELOCITY 

EQUALISER 
This remarkable new 
T8 development 
enables quality al- 
most as good ae the 
finest profeeaiooal 
magnetic pick -ups 
to be obtained from 

metal or remote 
type.. With it, even cheap record players become 
(trst -class Instrument,. With good equipment result' 
are astonishing. Ideal for B.S.R., 
Collaro, Garrard and Aoo,. With 
plugs for mono or stereo. 3 years' 
guaranteed. Ready for use. POST FREE 

301- 

MAT MICRO-ALLOY 
TRANSISTORS 

GOLD- PLATED 

Phenomenal Performance 
A revolutionary advance In trsnale 
for technique and performance. Will MAT 7/9 
operate up to 150 My /e with current 100 
gainas of better than 250. With a 
.Ingle "MAT ", stage gaine as high ae MAT 7 /9 
1,000 times are possible. Absolute 120 
minimal voltage and current collector 
requirement.: ultra low- nolse, gold- MAT 8/6 
plated leads. FUI.I. DATA SHEETS 101 
FREE. Also "22 Tested Circuits 
using MA TS- capering .9 WP., Bi/L MAT 8/6 Personal and TV opplkslion. (sise 121 
10) r ì {in.) 5/. post free. 

10% HI -STAB RESISTORS 
1 and t W. 10 fl to 10 meg, ed. each. 
5/- per dos. Slate values required. Specially 
recommended for transistors. 

THE FANTASTIC 

SINCLAIR `SLIMLINE' 
VEST -POCKET RECEIVER 

* MAT 
TRANSISTORS 

* AMAZING 
RANGE AND 
QUALITY 

* LESS THAN 
2,1 elm. 

* SUPER 
SENSITIVE 

All part. Thle fantastic receiver, 
(except bat.) using latest Micro -Alloy 

come to Transistors bringe m 
on)lees stations (rued. 
vet with truly superb 

quality and penaitIvit r. 
A beolntely self -contained 

POST FREE with printed circuit 
board and all parts ter 

Whit i III easy building. With 
spacial ear -pacer. 

49/6 

MO ruction.. 

EVERYTHING FOR THE 
TRANSISTOR USER 

A DT. I40 New wonder traneietor 15 Britain's lerpew and moo varied .focks- 
with nut. off at 500 Melt. /- 4. R. with roar cm/Birkr, plense. 

HI -FI by JASON, LEAK, LORENZ, QUAD, RADFORD, TSL, WHARFEDALE, W.B., etc. 

JACKSON 
the big name in PRECISION components 

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

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

"00" Twin Condenser 

Designed for use in 
miniature transistor 
receivers. The front 
(aerial) section is 208 pF 
to provide coverage for 
medium waves, and the 
rear section is 176 pF, 
which may be padded to 
match the oscillator - 
very robust yet light- 
weight. Front area 
Ilin. x I}iin. x lin. 
deep. 

JACKSON BROS. (LONDON) LTD. 
(Dept. P.W.) KINGSWAY -WADDON, 
CROYDON, SURREY 
Phone: Croydon 2754 -5. Grams: Waiflco, Souphone, London 

HOUSING 
HI -FI? 

This is one of a wide range of furniture for 
every hi -fi purpose- speakers, equipment, 
tapes and records. Soundly designed, superbly 
finished, sensibly priced. Send for illustrated 
catalogue and name of local stockist. 

One of the Record Housing range of 25 models 

Lowline Quintette: 33 gns. 

f,/,OUIS/NG 
Dept. P. W.10), Brook Road, London N22. 

Telephone: BOWes Park 7487,'8 
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The Practical Wireless 

OHM'S LAW 
CALCULATOR 

A time -saving aid for every 

enthusiast 

By F. P. Rozee 

iHE relationship between voltage, current, 
re sistance and power is of the utmost im- 
portance; a full understanding of the terms 

and the ability to manipulate them rapidly is the 
first essential of radio engineering. The relation- 
ship is known as Ohm's Law and the importance 
of this law to the engineer cannot be overstated. 

As arithmetical operations are somewhat tedious 
and mental calculations are unreliable, a mech- 
anical means of computing, with an accuracy better 
than the tolerance of practical components, 
becomes necessary. 

The Ohm's Law Calculator presented with this 
month's issue of PRACTICAL WIRELESS has been 
designed by the author for readers of this publica- 
tion. It will be found to be a valuable addition to 
the workshop and a useful companion to the 
Parallel Resistor Calculator presented with the 
April 1963 issue Of PRACTICAL WIRELESS. 

Ohm's Law, using the terms E, I and R, only 
holds good for d.c. circuits, but it can be used at 
low frequencies where the load is almost purely 
resistive. 

A mains dropper resistor, although wire -wound 
and thus to some extent inductive, would, at 
50c /s, behave more or less as if d.c. were being 
applied. Computations using the calculator may 
be made at mains frequency for any resistive loads 
such as fires, heaters, etc. 

A word about filament lamps and valve heaters; 
these will have a very low resistance when cold, 
only at their working temperature will the 
resistance agree with the working voltage and 
current. 

The range of voltage, resistance and current 
encountered in radio and television engineering is 
far greater than in most other branches of elec- 
trical work. Depending on the type of equipment, 
voltage may range from a few microvolts to several 
kilovolts, current from a few microamps to several 

amps and resistance from an ohm or so to several 
megohms. It is necessary to cater for all of these 
possibilities and for this reason a range extension 
chart has been printed on the calculator. 

The Two Scales 
An inspection of the calculator shows that it 

consists of two scales. Scale " A " being the inner 
or slide and scale " B " the outer. Scale " A " is 
used for current only and is marked on a log- 
arithmic scale from 1mA to 1,000mA, this being 
the current range that is most likely to be 
encountered. 

Scale "B" is used for resistance, voltage and 
power ratings. It is marked 1- 1,000, and for 
voltages would be regarded as 1 to 1,000V. For 
resistance; using the left -hand pointer on scale 
" A ", the fixed scale covers from 1 to 1,000kí2, 
while with the right -hand pointer, the range is 
from 1 to 1,000,12. 

For power rating, using the left -hand pointer, 
scale " B " covers from 1 to 1,000mW, and with the 
right -hand pointer from 1 to 1,000W. The whole 
of this latter range is not likely to be required, the 
largest resistor that would be used is probably a 
60W component, where 200V are dropped in a 
300mA heater chain. Power dissipations below 
100mW are rarely of interest as a 1141W is the 
smallest component normally available. 

To Find Voltage or Current 
Where the unknown value is that of either 

voltage or current, set the known resistance against 
the appropriate pointer. The unknown voltage is 
then revealed directly above the known current, or 
the unknown current directly below the known 
voltage. 

Examples 
Known values, 20012 and 10mA. Set ohms 

pointer to 200, read 2V above 10mA. 
Known values, 8k11 and 5mA. Set kilohms 

pointer to 8, read 40V above 5mA. 
If it is found that with the appropriate pointer 

on the value of resistance, either the known voltage 
is not above some part of scale " A " or that the 
known current is not below some part of scale 
" B", it will be necessary to use the other pointer 
and refer to the range extension chart. 

Examples 
Known values, 50k1Z and 100mA. Set the 

kilohms pointer to 50, it will be seen that 100mA 
is not below any part of scale " B ". Set the ohms 
pointer to 50. We now know that the ohms pointer 
must indicate in kilohms, the chart (under the 
column headed " ohms pointer ") shows that this 
could be in association with either microamps and 
volts, or milliamps and kilovolts. As we have 
100mA, it must be then, that the figure 5 revealed 
above the 100 is kilovolts. Therefore 50kí2, 
100mA 

Known values, 2.5M1) and 200µA. The chart 
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shows that in association with microamp, megamp 
could either be set against the ohms pointer and 
the answer be in kilovolts, or megohm could be 
set against the kilohms pointer and the answer be 
in volts. As the first does not allow 200 to appear 
against scale " B", the second is used. Set kilohms 
pointer to 2.5 and 500 is revealed above 200. 
Therefore 2.5MS2, 200µA =500V. 

To Find Resistance 

Where the unknown value is that of resistance, 
set the known current in scale " A" directly below 
the known voltage in scale "B" and read the 
resistance from whichever of the pointers is on 
scale " B ". If this is the right -hand pointer the 
answer is in ohms and if the left -hand pointer, in 
kilohms. 

Examples: 
Known values, 8mA and 4V. Set 8 on scale 
A" against 4 on scale "B" and read 5001.2 

from the ohms pointer. 
Known values, 3mA and 120V. Set 3 on scale 

"A" against 120 on scale " B" and read 40kt2. 
Should either or both of the known values not 

fall in the ranges 1- 1,000mA or 1- 1,000V, refer 
to the range extension chart, this is quite easy to 
follow. 

According to the top line of the chart, if scale 
" A" is used for microamps and scale "B" for 
microvolts, the resistance reading is in ohms and 
will be indicated by the kilohms pointer, and so 
on down the chart to amps and volts where the 
resistance in ohms is indicated by the kilohms 
pointer. 

Should the ohms pointer be on the scale when 
microamps and microvolts are associated, or 
milliamps and millivolts, or amps and volts, the 
indication would be in thousandths of an ohm. 
When microamps and kilovolts are associated, the 
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kilohms pointer would indicate from 1.000Mí2 
up, about equal to an open circuit. 

To Find Power Rating 

It is necessary to know both the voltage and 
the current in order to find the power dissipated in 
either watts or milliwatts (to accommodate the 
formule P =E' /R and P =I'R would require an 
extra sliding scale and make the calculator unduly 
complicated): 

Should either voltage or current be the un- 
known value, finding this using the method des- 
cribed earlier, will take but a moment. The known 
voltage is set against the left -hand pointer and the 
power in milliwatts read directly above the known 
current. If the current is not below some part of 
scale " B" the power is in excess of 1W and it 
is necessary to set the right -hand pointer to the 
voltage, when the power in watts is read directly 
above the known current. 

The extension chart includes a multiplying or 
dividing factor on certain ranges. Where no 
factor is shown the power dissipation is negligible. 

Resistor Voltage Ratings 

The reader is reminded that resistors have a 
maximum voltage rating. This is not troublesome 
on the lower resistance values. With a 100kí2 
component 1.6mA =160V which is approximately 
3W, so 160V is the maximum that would he 
applied if the power rating were observed. How- 
ever with a 5Mí2 component, the full 3W rating is 
met by 1.1kV at 210µA, and 1.1kV is well above 
the voltage rating for a 3w carbon resistor. 

The following figures will serve as a rough guide 
to the maximum voltages for carbon composition 
resistors: 4W -250V, 3W -400V, 3W -600V, 
1W -800V, 2W- 1.2kV. 

Manufacturer's data should be consulted where 
possible as the construction, composition and 
certain techniques in production are among the 
factors that impose these limits. 

TEST GEAR TECHNIQUES 
-continued from page 545 

provision of a connecting terminal for a marker 
is lacking, the marker signal can be loosely 
coupled to the wobbulator signal input lead. 

Miscellaneous Points 
There are one or two small points to be noted 

when using an oscilloscope for alignment. 
Inversion of the trace, vertically, while presenting 
no real problem, can be confusing. Simply reverse 
the Y input leads to invert the image. Horizontal 
reversal is rather more difficult to detect, and 
requires a frequency shift of the wobbulator input, 
to determine whether a rise or fall produces the 
correct lateral shift. Used in conjunction with the 
marker, this method soon becomes familiar to the 
operator. 

As a final reminder -the response curve 
displayed is linear, with reference to amplitude - 
and due allowance must be made when comparing 
with a published curve, which may be drawn to 
a logarithmic (decibel) scale. (r 

THE PRACTICAL WAY ... 
to make sure of your regular copy of 

PRACTICAL WIRELESS is to place an order with 
your newsagent. Do it now! The order form 
below is included for your convenience. Simply 
complete it and hand it to your newsagent next 
time you call. 

To 
ORDER FORM 

(Name of newsagent). 

Please send 'reserve PRACTICAL WIRELESS (2i -) 
every month, commencing with the next issue. 

NAME 

ADDRESS 

DETACH AND HAND TO YOUR 
NEWSAGENT 
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Brand 

checked 

VALVES 
AC/HL 4/6 
AC/P4 6/- 
ACB/PEN 

6/- 
AR8 5/- 
ARP3 8/- 
ARP4 8/6 
ARP12 2/8 
ARP21 7/- 
ARP24 3/8 
ARP34 4/- 
ARTP1 6/- 
ATP4 2/3 
ATP7 6/8 
AU7 60/- 
884 10/- 
B884 47/6 
13119 26/- 
11135 25/- 
B143 15/- 
B196 20/- 
BT83 86/- 
CC:34 21- 
CIC 8/- 
('.L33 9/- 
C1,71 3/. 
C'V77 6/- 
CV102 1/- 
(V103 4/. 
41'264 12/6 

4014 7/- 
l'c4015 6/- 
11 in25 10/- 
1X4046 40/- 
0Y31 6/- 
DI 1/8 
1141 8/8 
1477 4/8 
1)A30 12/6 
DA F70 7/. 
DAM 7/- 
D 04 4/- 
UETS 8/- 
DET90 2/- 
ll F91 3/- 
14F92 8/- 
DF96 7/. 
DK92 7/. 
DE96 7/3 
DL92 6/- 
DL93 8/- 
DL94 6/- 
1)L96 7/- 
DL919 15/- 

new individually 

and guaranteed 

E80F 25/- 
E1148 2/8 
E1232 9/- 
F.1266 50/. 
E1415 80/- 
E1524 12/6 
E2134 18/- 
FASO 1/8 
EA76 7/- 
EABC80 6/8 
EAC91 8/8 
EAF42 8/- 
EB34 1/6 
EB91 8/- 
EBC33 8/- 
EBC41 7/9 
EBC90 5/- 
EBF80 7/8 
EB1,89 7/9 
EC53 12/8 
EC70 6/- 
ECOS 20/- 
ECM 8/- 
1.11A;A1 4/6 
ECC82 4/6 
ECC83 8/- 
ECC84 7/- 
ECM 8/- 
ECC91 4/- 
ECF80 7/9 
EC1'82 7/9 
EC7H3 8/- 
ECH42 9/6 
ECH81 7/- 
ECL80 6/6 
ECL82 8/- 
ECL83 10/- 
E01,86 11/- 
EF36 3/6 
EF39 4/- 
EF41 8/- 
EF50 1/6 
E1154 8/3 
EF55 7/- 
EF70 4/- 
EF7I 7/6 
EF72 6/- 
EF'73 6/- 
FF'74 7/- 
F.F80 6/6 
EF85 6/- 
BEAR 7/- 
EFA9 8/- 
EF91 2/9 
EFea a/- 

EF95 5/- 
EF183 9/- 
EF184 9/- 
EL!! 8/9 
EL34 12/- 
EL36 6/- 
EL41 8/- 
EL42 8/- 
EL60 9/- 
EL84 8/8 
EL85 9/- 
EL91 4/8 
ED)! 6/6 
E1180 7/6 
E1184 8/6 
EN31 10/- 
E8U208 e/- 
EYb1 8/- 
EY-86 7/- 
EY91 8/- 
E''/,40 6/6 
F,Z41 6/8 
EZ80 e/- 
11281 8/- 
F16057 5/- 
F'/6061 5/- 
F'/6063 9/- 
FW4/5008/8 
GI /2360 9/- 
G1/371K 

1B/- 
(550/2G 5/- 
G%32 9/- 
1163 7/- 
131,300 100/. 
HK54 22/8 
HL^-K 2/6 
13 L23 8/- 
H L23DD 6/- 
111.41 4/- 
11E8 16/- 
HVR2 9/- 
K3A 10/- 
KT32 8/- 
KT33C 4/- 
KT44 5/9 
KT63 4/- 
KT66 12/9 
FTR7 15/- 
0T76 8/8 
KTW61 5/6 
KTW62 6/8 
KTZ41 8/- 
KTZ63 8/- 
LP2 10/- 

M8100 9/- 
518142 12/- 
518190 b/- 
MH4 3/8 
MIA 4/- 
611,6 8/- 
MB/PEN 8/- 
N78 12/- 
NGT2 10/- 
OB3 7/- 
003 6/6 
003 6/-' 
OZ4 4/- 
P2 10/- 
PCC84 6/6 
PCC85 7/6 
PCC89 10/8 
PCF80 7/- 
PCF82 8/8 
PC3.A2 8/- 
PCL83 9/- 
PCL84 7/- 
PCL86 10/- 
PEN26 9/8 
PEN46 8/- 
PEN220A 

PL36 9/- 
PLBt 8/- 
PL8'2 8/3 
PL83 6/3 
PL84 8/- 
PM24A 6/- 
PT!! 10/- 
P12511 7/6 
PX4 14/- 
PX25 9/- 
PY32 9/6 
PY'80 8/8 
PYel 6/6 
FY82 6/. 
PY8:3 7/. 
PY800 10/- 
PZ1.35 9/- 
PZ1-76 12/- 
44 P21 6/- 
QP25 6/- 
Q 95/10 6/6 
Q2.14202 8/- 
QV04/7 

8/- 
R3/10 2/- 
REI.2t 25/- 
RX 235 10/- 
BP? 3/6 
BP41 2/- 
BPe1, 2/- 
BF210 8/8 
BTV280/40 

12/6 
BTV280/80 

50/- 
8U2160A4/9 

T4I 8/8 
'l'1^22 6/- 
TP25 15/- 
TT11 8/- 
TT15 80/- 
TTR31 60/- 
TZ20 16/- 
TZ05-20 4/- 
U12/14 8/- 
U17 6/- 
U18 8/8 
U25 10/- 
11213 11/- 
1127 8/- 
U62 6/- 
U801 20/- 
YABC80 7/- 
UBC41 7/- 
UBF80 8/- 
UBF89 7/6 
UCH42 7/8 
UC1181 8/- 
UCL82 9/- 
CC1.83 11/- 
U141 ^/- 
UL84 7/- 
UU9 6/6 
UY41 8/- 
UV85 6/- 
V1507 18/- 
V1924 18/- 
Y2027 13/6 
VMP4G 12/- 
VP^_3 3/- 
VP133 10/- 
VR99 8/- 
VR305/30 

5/6 
VR150/30 

6/- 
VT4C 20/- 
V1139 8/- 
VX3256 4/- 
W21 6/- 
X68 7/6 
Y63 6/- 
Y66 4/- 
Y66 8/- 
Z800U 20/- 
ZA1 8/- 
1A3 8/- 
1A5GT 5/- 
1050T 7/- 
ID8GT 8/- 
1E70 7/8 
1F2 8/- 
10601 8/- 
11,4 8/- 
1LA6 6/- 
1LC6 7/- 

11E14 4/- 
1N4) 4/- 
1E70 4/- 
1114 6/6 
1115 6/- 
184 6/- 
185 5/6 
1T4 8/- 
2A3 6/- 
245 6/- 
2A6 7/- 
2026 8/- 
2C26A 8/- 
2034 2/8 
2043 42/6 
2046 30/- 
2051 12/- 
2021 6/- 
2D21W 8/8 
2X2 8/- 
3..14 4/- 
3A/167/M 

3B7 6%- 
31124 5/- 
31328 16/- 
:3E29 60/- 
304 6/- 
384 6/- 
:1V4 8/- 
5A173G 5/- 
5A174G 6/- 
5B/257M 

19/- 
6R40Y 9/- 
5T4 8/- 
5U4G 5/- 
5X40 8/6 
5V41: 8/- 
MG 3/. 
5Y3GT 6/- 
6Y3WC/T6 

9/- 
524 8/8 
5240 ^/- 
6A B7 4/- 
64.1:7 3/- 
6405 8/- 
6407 6/- 
64.116 10/- 
0421. 8/6 
61427 8/- 
OAK! 5/- 
6ÁK6 6/- 
6ÁK7 6/- 
641.5W 7/- 
6AM5 2/6 
6ÁM6 4/- 
6AQ5 7/- 
6AQbW 9/- 
6A06 4/- 
ß486W 9/- 
SATO 9/- 
SACO 7/- 
6AX4 8/- 

MANY OTHERS IN S 

6B4G 8/- 
6117 5- 
61180 2Ì6 
6BA6 6/6 
613E6 5/3 
6BR7 12/- 
6BW6 9/- 
6C4 2/6 
6050 4/- 
6066 8/- 
6080 8/- 
6CH6 5/- 
606 8/- 

6F60 6/3 
6F5GT 5/9 
6F6G 4/- 
6F7 6/- 
6F8G 6/- 
012 4/6 
6E13 6/- 
6F32 4/- 
6E33 3/8 
6060 2/6 
6111 8/- 
6111351 1/6 
6J4 9/- 
6J4WA 10/- 
625 3/6 
8J5G 8/- 
628 8/8 
6J6W 6/- 
6J70 5/. 
6K60T 8/- 
6K7G 2/- 
6K7GT 4/9 
6K80 5/- 
6K811T 8/3 
618M 8/8 
6123 12/- 
61.319 6/- 
61,6 9/- 
6L60A 7/0 
fiL60 6/- 
61.70 4/6 
6L'34 4/6 
611)20 6/9 
6N7G 5/9 
61,17 8/- 
60711 8/- 
6E7 8/- 
68C7 5/6 
68C70T 5/- 
6807 5/- 
68117 8/- 
68J7 6/- 
66.1701 5/8 
68J7Y 6/6 
6E307 4/6 
68L7GT 8/6 
6BF5GT 5/6 
68N7 4/6 
68Q7 6/- 
6887 2/- 
6U4GT 9/6 

6V60 4/- 
6V6üT 6/- 
6V6M 8/- 
604 5/- 
6X50 6/- 
6X50T 6/6 
6Y6G e/- 
6-301.2 10/- 
624 6/- 
7117 7/6 
705 7/- 
7C6 7/. 
7C7 6/- 
7117 7/3 
7Q7 7/- 
7V7 6/- 
724 4/6 
1302 2/6 
902 8/- 
11E3 17/6 
12A6 2/6 
124.117 6/- 
12AH8 11/- 
12AT7 4/6 
12AU6 9/. 
12AU7 6/- 
12AX7 6/6 
12A Y7 10/- 
12BH7 7/8 
1308 8/- 
12E1 17/- 
1'2H6 2/- 
12.15111 2/6 
12K70T 4/6 
120824 7/6 
I2Q7üT 4/6 
128A7 7/- 
12917 4/- 
12807 8/- 
128117 3/. 
128J7 6/- 
1'28K7 8/6 
1290 7018/- 
129L7015/9 
1288701 

6/9 
129E7 6/- 
1229 2/- 
14L7 7/- 
15142 8/- 
1903 10/- 
1906 9/- 
19111 6/- 
204.2 17/6 
20P4 17/8 
21136 9/- 
251,6131 7/9 
25Y5 8/- 
30 6/- 
30016 10/- 
30E5 8/6 
30E11 9/8 
30P19 11/- 
30PL1 10/6 
30PL1310/8 

35L6CT 8/- 
351 17/6 
3523 8/- 
35Z4GT 6/- 

38 4/- 
41511) 4/- 
13A 7/6 
68 8/- 
69 6/- 
75 6/6 
76 

6ï- 
78 9/- 
80 

66 
82 8/- 

8512 7/6 
88 6/- 
9001 8/- 
210VPT 

7 pin 2/6 
220PA 7/- 
220TH 4/- 
225DD 9/- 
307A 6/8 
3508 ß/- 
357A 70/- 
368A ó/- 
393A 15/- 
446A ß/- 
705A 15/- 
71511 60 /- 
801 6/- 
803 22/6 
805 30/- 
807BR 6/- 

813 65/- 
815 40/- 
829A 30f- 
8-28 B 60/- 
8308 4/- 
832 15/- 
837 9/- 
843 6/- 
866A 19/- 
954 8/6 
966 2/6 
956 2/- 
957 5/- 

4. 
161968 2 /- 

1616 8/- 
1619 6/- 
16'25 6/- 
1626 8/- 
1629 4/6 
2061 6/- 
40430 18/6 
4063 8/- 
5654 9/- 
5663 9/- 
6670 9/- 

5704 9/- 
5726 8/0 
6058 7/- 
6064 7/- 
6065 6/- 
6073 7/- 
6120 4/. 
6516 8/- 
7193 119 
7475 8/- 
8013A 25/- 
9001 8/- 
9002 4/6 
9008 6/- 
9004 2/6 
9006 2/6 

TeCB. bea 

1.0118 20% 
CV996 15/- 
CV1630 601- 
CV1690 

(09J) 55/. 
E4103/B/4 

E4604/82/158- 
88/- 

VCR97 28/- 
VCR13880/- 
VCR138A 

35. 
3FP7 25%- 
5CP1 25/- 
5FP7 46/- 
6FP7A 26/- 
7BP7 80/- 
121)P74.90/- 

Photo 
Toba! 

03108 9/- 
(4816 12/8 
931A 65/- 
60970 86/- 

&PeeW 
Vane! 

ACTO £8 
4.CT26 225 
CV62 70/- 
CV-126 35/- 
CV193 30/- 
CV980 1/6 
281477 £l0 
KR6/8 70/- 
U16 25/- 
11324 26/- 
8J/92/E 

£87/10/- 
7284./B 60/- 
7264. 80/- 
7264. 27/6 
4033L 20/- 

OCE include Cathode Ray Tuba and Special Valves. U.E. orders below £1 P. A P. 1 / -; over £1, 2/.; over £3, P. a P. free 
C.O.D. 1/6 extra Overseas Postage extra at cost. 

115.10.0. As above but rack mounted 
model, 614.10.0. 
Individual frequency coils for above 
LI each set or set of 9 E8. Either model, 
carriage 61.10.0. 
Original mains power pack for H.R.O. 
110/220 v. A.C. Brand new in original 
packing, 45' -. P. & P. 4/ -. 

"CONNECT AND FORGET - 
CANNOT OVERCHARGE" "ESS- 
TRON" MARK I AUTOMATIC 
BATTERY CHARGER. Initial charging 
rate 6 -7 amps. The charging rate auto- 
matically adjusts itself to the charge in the 
battery. Automatic current and voltage 
control. Patented application of magnetic 
amplification to battery charging. Indi- 
cator lights show battery fully charged, 
receiving charge, incorrectly connected or 
faulty cells. Mains voltage 200/250 v. 
Built for 6 or 12 v. batteries. Measure- 
ments 7 x 5 x 51ín. Weight 81 lb. 
Price 67.19.6. P. & P. 3'6. 

CHR HIGH RESISTANCE HEAD- 
PHONES. New, 16/ -. P. & P. 1'6. 

CONNECTORS FOR TCS 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with origina 
plugs on both ends. New 11.17.6 each 
P. & P. 2'6. 

MARCONI COMMUNICATION 
RECEIVERS. CR.ISO. Frequency 
coverage 2 -60 Mc /s in 5 bands. Two IFs. 
Ist 1,600 kc /s, 2nd 463 kc /s. Image signal 
protecting over 40 dB up to 30 Mc /s and 
20 -40dB from 30-60 Mc /s. Self checking 
calibration (built in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
bandspread. Metering and visual tuning 
indicator. Bandpass from 100c/s to 10kc 
in 5 stages. Acoustic filter associated with 
IOOc /s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. In 
as new guaranteed condition with original 
mains power supply unit E70 or without 
power supply unit 660. Carriage 301 -. 
P.C. RADIO'. mains power supply 
unit for above, 901 -. 
CR. 150;2. Frequency coverage 1.5 -22 
Mcls in 4 bands, all other features as in 
CR. 150. Price 235. Carriage 301 , 
P.C. RADIO'. mains power supply unit 
for above, 90'-. 
CR.150'3. Same as CR.150 with additional 
separate antenna trimmer on front 
panel, crystal controlled Ist oscillator 
for fixed frequency reception, muting 
switch (during transmission), wide band - 
pass extended to 13 kc /s. In as new 
guaranteed condition with original mains 
power supply unit 275 or without power 
supply unit 665. Carriage 301 -. 
P.C. RADI O's mains power supply unit 
for above. 90' -. 
H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack), 

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

Shepherd's Bush 4946 

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. Hermeti- 
cally sealed. Built on miniature valves and 
incorporating its own vibrator power 
supply unit driven by a 6 v. battery (2 
point connector included). The set pro- 
vides for reception from rod, open -wire 
or dipole aerial with built -in loudspeaker 
or phone output. Dimensions: Length 
12ín., width 8in., depth 9in. Weight 23 lb. 
In as new, tested and guaranteed condi- 
tion, [23.10.0, including special head- 
phone and supply leads. Carr. LI. 
CARBON INSET MICROPHONE. 
G.P.O. type 2'6. P. & P. I /6. 

PANEL METERS 
0 -500µA 2 4in. round D.C.... 301- 
0-25mA 21in. round D.C. ... 12/- 
0-30mA 24in. round D.C. ... 12/- 
0 -I0OmA tin. square D.C.... 9/- 
0 -IOOmA 21in. round D.C.... 10 1- 
0 -150mA 21in. round D.C.... ... 10 /- 
0-200mA 21in. round D.C.... ... I0'- 
0-250mA 2 }in. round D.C.... ... IO'- 
0-300mA 2 }in. round D.C.... ... IO'- 
0-500mA 2 4in. round D.C.... 10 /- 
150-0-1500mA 31ín. round ... 29/- 
0-4amps Thermo 2}in. round 8/- 
0-6amps Thermo 24in. round ... 81- 
O- 20amps Thermo 2 4in. round ... 8/- 
0-15 v. 2 }in. round A.C. .. ... 17/6 
0 -20 v. 21in. round A.C. .. 17/6 
0 -500 v. (Shunt) 21in. round D.C.... 20'- 
0-600 v. 2 }in. round D.C. ... ... IS'- 
0-5KV electrostatic 3 }in. round ... 85'- 

Postage 2f- extra. 
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SENSATIONAL NEW 1963 DESIGNS - BY CONCORD 
LOW PRICES * * * PICTORIAL STEP -BY -STEP PLANS * * * EASY AS A.B.C. 

THE NEW "COSTA BRAVA" THE RINGOBURGLARALRRM 
THENEW4- STAGE "MINUETTE'r 

426 CLEARANCE 32J6 
earth or aerial re- No 

noire& All-transistor 
Radio. 
W-colutlooaryINTER- 
NAL FERRITE 
AERIAL and moving 
roil speaker makes this 

sensational pocket -else radio the best money- 
saving bargain of all time. Powerful, superb tone and 
clarity. matures perfect reception for W your favourite 
programme.. rtone ace.mpAnty one canblaesemyble withll nor r 

simple PRINTED CIRCUIT PLAN. Bend 48/6, pine 
2/a P. & P. (C.O.D. S/- wire). Satisfaction Guaran- 
teed. (All parta available eeparately) FREE 
HIOH SENSITIVITY HIDE -AWAY EAR -PIECE 
GIVEN WITH EACH SET. 

Build this newly 
designed MIN - 
DETTE" 4- 
STAGE transistor 
set to very strong 
ready drilled 
U L T R A - 
MODERN CASE. 

... 
Mae only 6x 31 x lin. Uses three transistors and diode 
and SELF- CONTAINED LOUDSPEAKER. Very 
sensitive. Ideal for once, bedroom, holidays, etc. 
Months and months of listening off 1/5 battery. Can 
he built FOR ONLY 32 /6. including PROPER CAGE. 
miniature speaker, ete. SIMPLE AS A.B.C. PIC- 
TORIAL STEP -BY -STEP PLANS etc.. plus poet and 
packing 1/6 (t'.O.D. 2/. antra). Parts sold separately. 
priced parts list i!. 

BIG P 

NOW! 
Made to retail at 7 gvs. you can now buy this famous 
Twin -gong Alarm for only 87 /6-but only if you 
too now . . stocks are strictly limited. Easily 
installed and operated. Switches on or off at any 
time. Fantastic FINAL reduction to clear (mini. 
room order of 3). Car. Free. Free liter- 37'6 at ore sent with each alarm. 

PROFITS FOR 
YOU IF F YOU BUY 

FREE HIGH SENSITIVITY HIDE -AWAY 
EAR -PIECE GIVEN WITH EACH SET 

THE MINUTE 
TRANSISTOR 
RADIO 

MIAMI 
ONLY 32/6 
Unbelievably small- 
Outrageously cheap. 
You will be amazed at 
the fine quality of tone 

ad volume et this peat little radio. Otly a fantastic 

a 
8 

nti oe tronligsA on t/t5 bbraVe Simple 
ao aeesnst, l with each set ORLY 82111 YES 32 /13l 

Bulk purchase of bank- 
rupt stock ensures 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 hold. 10. Easily and simply 
fitted to any car dashboard. Works off 6 or 12 
rolte. Retail Price 44/S. Special Claranoe offer only 
cold In minimum lots of 6. 
Carriage free. yy 

126 each. 
Plos 1/ P. 4: P. (C.O.D. Of- entr i 

gimp 

serefli oes even daily. Peirta avDailable CONCORD ELECTRONICS 
c o D extra. Parts can be bought 

FABULOUS ST. TROPEZ Mk.6 
Pocket Radio 

ONLY I8 /6 
NO MORE TO PAY 

This fantastic offer will 
amaze you -the compact 
ST. TROPEZ measuring 
41 n 8 x 1LIn. receives per 
fectly in bedroom, office 
or garden -over all medium 
waves including Luxem. 

hour bourg. Under 5d. pe 
running eoet. ANYONE 
can, assemble it using our 

1e A.B.C. plan (P. A P. 210 extra) 

(Dept. 14/18) separately. Demonstration. daily 

wparately tt required. 2(0, l'hureh Road, I4uvC, Sussex Oatisfaction guaranteed. 

;SPEAKERS 
by GOODMANB, ELAC, 

PLEBSEY, etc. P,4P. 
. eon 

square 1 - 1/6 
Y x 41n. elliptical 13/8 1/6 
S rem ., 16/6 2/- 

10 x Stn. ,. 231 2/- 

GRAM -TAPE DECK 
MOTORS! 

!special offer 
of 

famous manu- 
facturers' 

HEAD ASSEMBLIES 
Bradmatic. as fitted to Collaro 
4Studlo deck: (Erase & Record/ 

¡Playback heads, complete on 
mounting plate). 
39 ./8 .MIXERS 
Limited number of 3- channel 
mixers (Hi- Impedance). 
89/8 each. P. & P. 2/- 

TUNING CONDENSERS 
800 pF Plus FM Twin gang 
(gear drive). 
10 /8 each. P. & P. 2/- 
BATTERY CHARGERS by 

"LINEAR" li auto.. 0/9 ea. 3 amp..75/- ea. 
P. &P. 4/- 

CAR AERIALS! 
High quality 3- section 421n. ex- 
tended, complete with fittings. 

t each. P. 
& Per lard extra. 

METAL RECTIFIERS. 300v. 
310 mA. Few only 9/6 each. 

P. & P. 2/ -. 
PYE Co -ax Miniature Plugs 
and sockets. 
We per pair. P. & P. 1/- pair 

OUR FAMOUS 

READIPACKS 
No.1 100 resistors kw to 5W 

lOohm to 50 meg. 
No. 2 25 condensers 1pf to 

1000pf 5% to 20% 
No.3 20 condensers 1000pf to 

01m fd 
No. 4 12 condensers .01mfd to 

lmfd 
No.5 23 141 -stab resistors 

1, 2 and 5% Ioohm- 25meg. 
No. 6 10 w/w Resistors Bohm - 

82K Ohm 
No. 7 4 Carbon controls vol- 

ume. tone. etc. 
All at 8/6 each. POST FREE 

SWITCHES FOR 

MULLARD CIRCUITS 
to specification and 

"Mallard approved" 
IRS 2V PeeAmp. 15 /S 
TR3 3V Prc -Amp. 15/8 
TR4 3V Pre-Amp. LO/Paso 

Fltr. 10 /e 
Tas 2V Pre -Amp. HI/Pw 

Fltr. 8/4 
TR6 3V Tape Amp. Rec /Play 18/6 
TR7 3V Tape M.P. Efts 7/4 

TRg Tape PreAmp. RetPiay 16 /e 
TRg Tape PeeAmp Euz /4 
TRIO Stereo PeeAmp. w leewr 18/6 
TR11 Stereo Pre-Amp. )h E 8/6 
TRIS Ste Pre -Amp. nl'rco- 

9/6 
I'. k P. l per eceh. 

TELE -RADIO (1943) LTD 
189 EDGWARE ROAD, LONDON W.2 

PADdington 4455 

u: ' 1 I 
CHAS. H. YOUNG LTD. 

AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25, 
6d. per yix d. K35B Telecon (round) 116 per yard. Post on above 
feeder and cable 116 any length. 
COPPER WIRE, 14 G., H/D 140ft. 179 -; 70ft. 896. P. & P. 216. 

Other lengths pro rata. 
RIBBED GLASS. Sin. aerial insulators, 119 each. Shell ins 2in. 
9d. each. P. & P. 21 -. Up to 12. 
CERAMIC FEEDER SPREADERS. 6in. type F.S. 10d, each. 
P. & P. 21 -. 
CERAMIC 'T" PIECES, Type A.T. for centre of dipoles, 
116 each. P. & P. II-. t 
2 METRE BEAM 5 ELEMENT W.S. VAGI. Complete in 

box with I - 2 }in. mast head bracket. PRICE 491., P. & P. 316. 

SUPER AERAXIAL CABLE. 75 ohms, 300 watts, very low 
loss, 118 per yard. P. & P. 2,-. 50 ohm, 300 watt coax, very low 
loss, 119 yd. P. & P. 21 , 
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 
Ham shack. 2216 post free. 
VARIABLE CONDENSERS. All brass with ceramic end 
plates and ballrace bearings, 50 pF, 519. 100 oF, 616. 160 pF, 

716. 240 pF, 816, and 300 pF, 916. All fitted with rear extension 
for ganging, P. & P. 11 -. Also Flexible Couplers. 11- each. 
B.I. 8 MFD. 1,200 v. D.C. Wkg. Capacitors, 12,6 each. 
METERS. 3éin. with 2 }in. scale, 0-10 mA, IS1 -, 0 -100 mA, 
P. & P. 116. 
THERMO, 2 }in. square, 0 -4 amp, 7t6 each. P. & P. 116. 

170 -172 CORPORATION ST. 

BIRMINGHAM 4 
Telephone: CEN 1635 
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EGG CRATE LINING 

SIR,- Recently I was loaned a copy of July 1951 
P.W. by a friend. In this issue is an article 

describing how to make use of papier mâché egg 
crates as a lining for loudspeaker cabinets of the 
bass reflex or infinite baffle type. 

Having a loudspeaker enclosure which suffered 
badly from cabinet resonance, I tried this idea and 
found that the quality of absorption and irregular 
surface of the egg crate lining allowed 10W of 
audio power to be fed into the loudspeaker, with- 
out the troublesome " booming" which had 
occurred previously. I should like to take this 
opportunity to thank Mr Simmons who wrote this 
most useful article. -R. W. MOTH (Tettenhall, 
Staffordshire). 

LANGUAGE BARRIER 

SIR, -I absolutely agree with Mr. Dhenau when 
he says in his letter (PRACTICAL WIRELESS, 

July) that Esperanto " would be an untold boon" 
to wireless communication. 

I should like to add that I too know from 
personal experience that it is much easier to under- 
stand and be understood by a foreigner using 
Esperanto than broken English. Quite apart from 
the obvious fact that it is a neutral language, one 
cannot fall into errors and ambiguities of speech. 
It is impossible to detect the nationality of a 
reasonably fluent Esperantist, and this surely helps 
to break down the barriers of language. -Miss E. 
STOREY (Hexham, Northumberland). 

NOVICE LICENCES 

SIR, -For some months now I have followed 
carefully all the correspondence published in 

P.W. with regard to the licensing of individuals to 
operate transmitters, and I am convinced that the 
issue involved is far wider than the question of 
whether or not "novice licences " should be 
introduced. 

As a member of a free and democratic society, I 
believe that every citizen of the U.K. should be 
able to look upon the use of the ether as his right 
as an individual and not as the privilege of the 
initiated few. To refuse anyone permission to use 
such a convenient method of communication in 
this day and age is not only narrow- minded but 
also dictatorial. 

Whilst we are always pleased to assist readers with their 
technical :difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of the cover. 

The Editor does not necessarily agree with the opinions expressed by 
his correspondents 

Of course there must always be limitations on 
power, frequency, etc., but such things are easily 
enforced and whereas only limited rights prove 
acceptable, the complete rejection of these rights 
is criminal. 

No one would deny that, in view of the good 
name of amateur radio, established over the years, 
and in consideration of the pioneer work of early 
hams in " opening up " new bands, the privilege 
of working certain frequencies should remain 
exclusively theirs. However, that is no excuse for 
forbidding the man -in- the -street the use of part of 
the spectrum and, if we are to be logical about 
this, we cannot expect every individual to sit and 
pass a highly technical examination beforehand. - 
R. L. J. STEVENSON (Carlisle, Cumberland). 

Sir, -1 would be grateful if any reader could sell or 
loan me ... 

... a manual or any information on 
the G73 wavemeter. -F. MIRDON, 13 Bridge 
Street, Risca, Newport, Monmouthshire. 

the manual of the Bendix RA -1B 
receiver. -M. J. LANG, 4 Lynton Road, Burnham - 
on -Sea, Somerset. 

... the September 1961 issue of P.W.- 
R. D. SAXTON, 165 Gloucester Road, Patchway, 
Bristol. 

the handbook for the oscilloscope 
No. 11 (A.A. Predictor Mk. 1). -J. E. GRIFFIN, 113 
Gladys Avenue, North End, Portsmouth, Hamp- 
shire. 

. data or circuit diagram of the 
R.1392D receiver. - W. SMITH, 6 Salisbury 
Crescent, Blandford Forum, Dorset. 

CORRESPONDENT WANTED 

SIR, -As a regular reader of PRACTICAL WIRELESS 
and an enthusiast of amateur radio and tele- 

vision, I would like a correspondent in England of 
about my own age (16 years). I will answer all 
letters received. -RON SWALLOW, JNR., 1 Chauvel 
Street, North Ryde, Sydney, N.S.W., Australia. 
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BOOK REVIEW 
RADIO AND LINE TRANSMISSION: VOLUME 2 -- 
By G. L. Danielson, M.Sc.(Tech.), B.Sc. A.M.I.E.E., and 
R. S. Walker, Grad.I.E.E., Grad.Brit.I.R.E.; published by 
Rifle Books Limited. 
245 paps, 224 diagrams, 51in. x 81in. Price 22s. 6d. 

THE whole of the syllabus of the City and 
Guilds of London Technicians' Certificate 
examination in Radio and Line Transmission 

B is covered by this volume. 
Communications students preparing for this 

third year examination will find that the authors 
have catered for their requirements using the same 
well- defined style as in their first volume of this 
series. As readers of volume 1 will know, both 
authors are particularly qualified to write on this 
subject; Mr. Danielson is the Head and Mr. 
Walker a Lecturer of the Telecommunications 
Department of the Norwood Technical College. 

The range of subjects dealt with is substantially 
the same as volume 1, but the treatment is deeper; 
where general introductory statements often suf- 
ficed in the earlier book, fuller explanations and 
mathematical proofs are now given. The text still 
continues to be mainly of a descriptive nature, and 
the standard of mathematics required is no higher 
than ordinary level G.C.E. 

For those not familiar with the syllabus of 
Radio and Line Transmission B it should perhaps 
be explained that it embraces both general 
principles and practical aspects of components 
employed in communications equipment. 

CORRIGENDA 
An Electric Timer 

Referring to Fig. 1 (page 131 June issue), 
the batteries should be transposed: BI (3V) 
feeds the buzzer (Zl) and lamp (LP)); B2 
(22.5V) supplies the main circuit. 

This article was written by D. Gibson and we 
apologise for misprinting the author's name. 

Making Tin Plate Chassis 

In Fig. 1 (page 73 May issue) tinplate of 16 or 
28s.w.g. was specified in error for 26 or 28s.w.g. 
Bearing in mind the simple tools employed, the 
technique described in this article is applicable 
only to the thinner gauges of tinplate. 

Double Conversion Communication: Receiver 
(1) Referring to Fig. 2a (pages 50. 51 May 

1963 issue), L6 should be redesignated "L6A " and 
the following item should be added to the com- 
ponents list (page 141 June 1963 issue): 

L6A 2nd oscillator coil (Repanco R03). 
On page 142 (last line but one) the reference to 

" second oscillator coil L5 " should be amended 
to read "LOA". 

(2) The correct type for V13 is VR150 /30 
(Brimar) or QS150/40 (G.E.C.). 

Kenilworth Public Address Amplifier 
In the components list (page 320 August 1963 

issue) the resistors are described as 5W types; this 
was a misprint for W. 

JUST TO PUT YOU IN 
THE PICTURE 

TO a steadily increasing band of practical 
enthusiasts TV no longer signifies passive 
viewing of BBC or ITV programmes, but a 

branch of communications offering opportunities 
for experimental and creative work, just as sound 
radio has provided for many years past. 

Television DX hunting, or the reception of 
distant TV stations. can be a fascinating hobby 
where one's knowledge of v.h.f. and u.h.f. propaga- 
tion conditions, operating skill, location and -of 
course -a certain 'amount of luck! all contribute 
to the bag of stations received. A standard TV 
receiver can be modified for DX hunting without 
much difficulty -and there is at the moment a 
plentiful supply of secondhand receivers on the 
market at rock bottom prices. A commentary on 
DX TV now appears regularly in our companion 
journal Practical Television. This interesting 
feature lets you know what the other fellow has 
received and gives guidance on seasonal condi- 
tions. and transmitting frequencies and times of 
operation of the quarry. 

Why not build your own TV camera? Starting 
in this month's Practical Television is a series of 
articles describing the construction of a closed - 
circuit TV camera suitable for use with any 
domestic TV receiver. This camera_opens up all 
kinds of possibilities for home entertainment, as 
well as more serious applications in picture 
production. No prior knowledge of camera circuit 
technique is needed -everything essential is fully 
explained in these articles. 

Of course if you are a little more ambitious 
there is no reason why you should not build and 
operate your own TV station. Amateur TV trans- 
missions are permitted on 70cm and on shorter 
wavelengths by licensed operators -and there is 
still an element of pioneering in the establishment 
of contact and the exchange of pictures with 
fellow hams on these ultra high frequencies. The 
background to TV ham activities will be discussed 
in the November issue of Practical Television and 
subsequent articles in this new series devoted to 
Amateur Television Transmission will provide 
full constructional details for a 70cm convertor. a 
complete receiver, a transmitter and a camera unit; 
aerials and ancilliary equipment for the TV ham's 
station will also be described. 

So if you are looking for some further interest 
in the realm of electronics and communications to 
help occupy the long Winter evenings that loom 
ahead. may we suggest that you get into focus and 
start scanning the pages .of Practical Television 
right away! 

Despite our opening paragraph Practical Tele- 
vision is not oblivious of the millions of broad- 
cast viewers. In fact many of its pages are devoted 
regularly to the servicing and maintenance of 
domestic TV receivers. Commencing shortly will 
be a series describing an all -transistor dual-standard 
TV receiver for the home constructor. 
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UNIVERSAL AVOMETERS 

Guaranteed perfect working 
order. Supplied complete with 
leads, batteries and instructions. Model "D" 34 range 28.19.6 Model "7" 50 range £11 0.0 Registered Post 5/- extra. 

R.C.A. HEADSETS 
Low impedance, comfortable 
headband. Suitable for AR88, 
CR100, etc. Brand New, 15/6. P. & P. 1/6. 

MICROAMMETERS 
0-500 microamps. Din. circular flush panel mounting. Dials engraved 0-15.0 -600 volts. BRAND 
NEW. BOXED. 15 / -. P. & P. 1/6. 
230 /250 VOLT A.C. MOTORS 
41 z 3in. dia. 90 watts, 5,000 r.p.m. lin. spindle. Brand New. 22/6 each. P. & P. 2/ -. 
FIELD STRENGTH METERS 

Frequency cov- 
erage 1 to 250 
Mc /s. Fitted 
with 200 micro - 
amp meter.Sup- 

plied with 
telescopic 

aerial.ear. 
piece and - instruc- 

tions. 88/8 post paid. 
FIELD TELEPHONES TYPE "F" 

Suitable for many applications. 
Generator bell ringing. 2 One 
connection. With batteries and 
wooden carrying case fully test- 
ed. 24.19.6 per pair. Carr. 5/ -. 

HEAVY DUTY 
AUTO TRANSFORMERS 

0-115 - 230 volt step up or step down 
Brand New. boxed. Ex U.S.A. 
3,000 watt. 27.10.0. Carr. 101 -. 
7.500 watt. £15, carr. £1. 
MINIFLUX TAPE HEADS 
Set of three record, playback. 
erase. Only 29/6 set. P. & P. 9d. 

PANEL METERS 
100µA 24' F.M. D.C. 
100µA 34' F.M. D.C. 
1 mA 24' F.M. D.C. 
30 mA 24' F.M. D.C. 
3010/30 mA 24' F.M. D.C. 
350 mA 24' F.M. D.C. 
15 amp. 34' F.M. D.C. 
5/0/5 amp. 34' F.M. D.C. 
300 v. 24' Proi. A.C. 
300 v. 24' F.M. A.C. 
500 v. 2i' F.M. A.C. 
120 v. 31' F.M. D.C. 

Postage extra. 

62/6 
25/- 

12/6 

10 /6 
39/6 
25 /- 

19/6 
25/- 

32/6 

SILICON RECTIFIERS 
400V. p.i.v. 4.7 amp 7/6 
200V. p.i.v. 6 amp 5/6 
800V. p.i.v. 500 mA 5/6 
400V. p.i.v. 500 mA 3/6 

70V p.i.v. 1 amp. 3/6 
OA 202 miniature silicon 
rectifiers 11- each. 

Discount for quantities 
Please add postage. 

G.LTM_ 

R.C.A. AR.88 D. RECEIVERS 

New release, limited number 
available. Frequency cover- 
age 550 Kc /s to 32 Mc /s on e 
bands. Operation 110 /230 
volts A.C. Offered in excel- 
lent used condition. fully 
checked and guaranteed per- 
fect order. £45 each. Carr. 12. 

P.C.R.2 COMMUNICATION RECEIVERS 
Excellent performance for modest outlay. Frequency coverage 
on three bands 800 -2,000 metres. 190 -550 metres, 6-22 Mc /s. Output 
for phone or speaker. Supplied in perfect condition 25.19.6 each. 
Carr. 10! -. The receiver can be supplied with an internal power 
supply to operate on 200 /250 volt A.C. at 39/6 extra or plug in 
external power supplies are 35/- extra. Full circuit supplied. 
AVO WIDE RANGE SIGNAL GENERATORS 
Frequency coverage 50 Kc /s to 80 Mc /s in six turret operated 
ranges. For use on standard A.C. mains. Packed in original 
transit cases with accessories. Supplied in as new condition, 
fully checked before despatch. £15. Carriage 10 / -. 

NATIONAL H.R.O. RECEIVERS 
SENIOR MODEL. Supplied complete 
with full set of 9 coils covering 50 Kc /s. 
to 30 Mc /s. Each receiver thoroughly 
checked and available as lollows:- 
TABLE MODEL. As new condition 225. 
TABLE MODEL. Good used condition 
RACK MODEL. As new condition 

222.10.0 
RACK MODEL. Good used condition 

218.18.0 
NB -Rack model is identical to table model with extended front 
panel to fit a 19in. rack. Carriage £1 extra. 
200/250 volt A.C. power supplies for all above receivers, also sold 
separately, 59/6. carr. 5/ -. 

HALLICRAFTER S -36 V.H.F. RECEIVERS 
F.M. /A.M. 27 -143 Mc /s. 110 volt A.C. (transformer supplied for 
230 v. A.C.) Improved version of S -27. Tested 
before despatch. Brand new boxed with in- >f40 each 
struction manual. Carr. £2 

LAFAYETTE BRAND TAPES 
First grade quality, brand new 
guaranteed. Discounts for bulk 
purchases. 
51n. 600ft. std. .. 8/6 
5in. 900ft. L.P. .. 10 /- 
51n. 900ft. L.P. 

'Super Mylar' 12/6 
51n. 1200ft. D.P. , 15!- 
71n. 1200ft. std. .. 12/6 
Tin. 18W1t. L.P. ,. 15/- 
7m. 18001t. L.P. 

'Super Mylar' 20 /- 
71n. 2400ft. D.P. ,. 25 /- 
Post 2/ -. Over £3 post paid. 

MULTIMETERS BRAND 
LOWEST EVER PRICES Supplied with Leads, Batteries and Instructions. 

1,000 0 /VOLT 20,1100 0 /VOLT 
0/15/150/1,000 v. A.C. and D.C. 0!10 /50/250/500/1,000 v. A.C. and 
0/150 mA. D.C. D.C. 
0/100 K (1 etc. 0/50µA/0/25/500 mA. D.C. 
39/6. P. & P. 116. 0 /50K /500K /5 meg., etc. 97/6. P. & P. 2/6. 

30,OOC 0 /VOLT 
0/111110/50/250 /500/1,000 v. D.C. 
0/10/50/250 /500 v. A.C. 
0/50µA10/10/250 mA. D.C. 
0 /10KI1 meg./10 meg., etc. £5.10.0. P.P. 2/6. 
30,000 0 /VOLT 
0/1/1/21/10/25 /100 /250/600 /1,000 v. D.C. and A.C. 
0!50µA15 /50/500 mA /0 /12/ amp. D.C. 
0 /60X /6 meg. /60 meg.. etc. 28.17.6. Post paid. 
50,000 0 /VOLT 
0/10 /50/250/500/1,000 v. D.C. and A.O. 
0/25pA/2.5/25/250mA. D.C. 
0 /10K /100K /1 meg. /10 met. eta. £7.10.0. P.P. 2/6. 
100,000 0 /VOLT 
512.5/10/50/250 /500/1,000 v. D.O. 

2.5110/50/260/1,000 v. A.O. 
10/25µA/2.5/25/250 mA /10 amp. D.O. 
20K/200K/2 meg. /20 meg. ohm, etc. 
26.19.6. Post paid. 

yo 

4'o.'Y.1f.:: 

MARCONI 
CRI00 8 RECEIVERS 

BRAND NEW 
Packed in original transit cases 
and complete with handpook/ 
manual. 60 Kc /s to 30 Mc /s. 
200/250 volt A.C. operation. 
Tested before despatch. 

£35 Carriage N. 
A few CR.100 receivers available 
in good used condition. £21 Carr. £2. 

COLLARO /MAGNAVOX 
STUDIO TAPE DECKS 

Latest 1963 model. Fitted with 
latest bradmatic heads and inter- 
lock button. Brand new.guaran- 
teed, with instructions and 
fixings, £10.10.0. Carr. 5/ -. 
MINE DETECTOR No. 4A 

Will detect all types of metals. 
Fully portable. Complete with 
instructions, 39/6 each. Carr. 
10/-. Battery 8/6 extra. 

OSCILLOSCOPES 
All guaranteed perfect working 
order. 
COSSOR 1035 £45 
nOLARTRON D.300 £30 
SOLARTRON CT.316 £75 SOLARTRON CD.518 £75 
SOLARTRON CD.568 £75 E.M.L W M.5 £100 E.M.L WM.SA £110 Carriage extra. 

L.T. METAL RECTIFIERS 
All full wave, bridge connected. 
Brand new. 
12/18v.1.5A. 3/9 24/36v. 8A. 27/6 
12/18v.2.5A. 6/3 24/36v. 15A. 45/- 
12/18v. 4A. 8/3 36/48v. 2A. 19/6 
12/18v. 6A. 12/3 36/48v. 4A. 29/6 
12/18v. 10A. 22/6 36/48v. 6A. 32/6 
12/18v. 15A. 37/6 48/60v. 2A. 21 /- 
24/36v. 1A. 7/3 48/60v.10A. 82/6 
24/36v. 2A. 13/6 

Please add postage. 
L.T. TRANSFORMERS 

All primaries tapped 200/250 volts 
1 Battery Charging. 3.5. 9 or 17 volt, 1 amp.. 9/8. Ditto 2 amp.. 
14/3. Ditto 4 amp., 1/6. 9 or 17 volt, 6 amp., 26/ -. 
2 Model Type 3, 4, 5, 6, 8. 10. 12, 
15, 18, 20. 24 or 30 volt, 2 amp., 
18/6. Ditto 4 amp.. 30/ -. Ditto 
5 amp., 37/6. Add Postage. 

MINIATURE MODEL 
ACCUMULATORS 

Lead Acid. BRAND NEW. 2v. 
1.5 A.R., 4 x 14 x lin., Ilb.. 5 /6. 
P.P. 1/3. 12v. 0.75 A.R., 4 x 3 z 111n. 
2Ib., 15/8. P.P. 1/6. 

MINIATURE PANEL 
METERS 

For l;fn. dia, panel hole. 
0-601.(A 39/8 0-1 mA 27/8 
0 -500µA 32/6 0-5 mA 27 /6 

0-300 v. D.C. 27/6 "S" meter 35/- 
TWIN MOTOR BARGAIN 

200/250 volt A.C. Twin concentric 
spindles operated independently. 
Either motor reversible. 1440 r.pm. Brand New. Boxed. 
Only 12/6 each. P. & P. 2/6. 

Hours of Business: 3 LISLE STREET, 9 a.m. -6 p.m. Half Day Saturday 
34 LISLE STREET, 9 a.m. -6 p.m. Half Day Thursday 

-41M4..`KW!'''1`.'i 

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

''3 -34` LISLE STREET, LONDON, W.C.2 

www.americanradiohistory.com

www.americanradiohistory.com


556 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS October, 1963 

RECEIVERS & COMPONENTS 

TRANSISTORS now half- price. 
Unmarked but tested packets of 16; 
unmarked untested packets of 40; 
duds suitable as diodes packets of 
S0. All packets 1O/- each postage 
1 / -. Four packets post free. C.W.O. 
K. R. WHISTON (Dept. PWT), New 
Mills, Stockport. 
SPEAKER REPAIRS, Cones /Fields 
fitted. Clock coils wound. L. S. 
REPAIRS, Pluckley Ashford, Kent. 

NEW VALVES: GUARANTEED! 
EBF80 
EBF89 
ECC81 
ECC82 
ECC83 
ECL80 
ECL82 
EFBO 
EF85 
BEM 
EL84 

7/3 
7/6 
4/3 
4/9 
6/3 
5/9 
7/9 
4/3 
5/- 
6/9 
6/- 

EY51 
EY88 
EZ40 
EZ80 
PCC84 
PCC89 
PCF80 
PCF82 
PCL83 
PCL84 
PL36 

6/6 
6/6 
6/- 
5/6 
6/3 
8/- 
6/3 
6/9 
9/- 
5/9 
9/3 

PL91 
PY33 
PY81 
PY82 

UCt7R5 
UCH42 

Ú851 
6XW8 

7/9 
10/. 

61- 
5/6 

619 
7/6 
7/6 

413 
Postage 6d. per valve extra. 

B.A.E. for full lists and discounts. 

LEWIS ELECTRONICS li GLENìWOOD GARDENS. GANTS 
HILL, ILFORD, ESSEX. 

Telephone: Crescent 5685. 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
In the U.K. Line Output Trans - 
formers, Frame Output Transformers, 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Some Day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
for quotes. Day and Night Telephone 
GIPsy Hill 6166. 126 Hamilton Road, 
West Norwood, 5E27. 

EX- GOVERNMENT AMPLIFIERS, 
1,155 Receiver, many Valves, Micro - 
phones, 500V Megger, etc. Phone: 
C2 iE 6105 after 7 p.m. 

Glasgow Electronic Services 
ILL OLD DUMBARTON ROAD, GLASGOW. CS 

/.lopes. WEST 2643 

SINOAL LAMPHOLDER8: Adjustable bracket 
type, panel mounting, takes MES Bulbs. For 
panels up to .181n. thick. Red, Green, Amber, 
or Clear. 1 /10. PANEL ENCLOSED HOLDERS: 
Totally enclosed, front or rear aoeese to bulb. 
MES bulbe. Red. Oreen, Amber, Blue or Clear. 
For panels up to .25:n. thick. Chrome metal 
parte, 5 /4. MINIATURE PANEL ENCLOSED 
HOLDERS: As above but smaller, takes LES 
bulbe, SIB. PANEL NEON INDICATORS: Self- 
contained resistor for direct mains operation. 
Moulded body. Red only, push fitting, 41 -. 
MINIATURE NEONS: Wire ended long life neon 
suitable direct wiring Into equipment with 
appropriate aeries resistor. (270K for Maine), 
SI -. PILOT BULBS: Lilliput type, 6.5V 1W or 
13 /14V .75W, 1/7. Standard Round MRS type., 
And grade bulbs, an follows at 9d. ea.-2.5V .2.A, 
3.5V .154 3.5V .3A, 4.5V .3A, 5V .15A, 6V 
.06A, 8V .115A, 6.5V .15A, 6.3V .3A, 6.5V .45A, 
8V .154 8V .24 12V .1A. 12V 2.2W. Also 
available 20V .IA and 24/28V 2.8W at 1 /7. 
FUSE HOLDERS: Panel mounting, for liin. 
Fovea Moulded body, 4/ -: Miniature type, or 
tin. Fume, also 41 -. MULTICORE CABLE: 
Standard types: 7/.0076 conductors covered by 
.021n. P.V.C. Whole tinned copper braided and 
P.V.C. sheathed overall. Cores individually 
coloured. 4 -way 2/ -, 8-way 2/7, 12 -way 3)6, 
20 -way 4/6, all per yard. Miniature type 7).004 
conductors covered .Olin. P.V.C., otherwise 
similar to above: 4 -way 1 /10. 6 -way 2 /S, 12 -way 
3 /., all per yard. MICRO SWITCHES: Small 
reliable switches. SPDT contacte, rated 5A 
250V A.C. Button type, 6F. Lever type, 619. 
60 OHM CO-AX CABLE: 1/5 per yard post paid. 

Send for our latest Bet -86- poet pald. 

?vow of lhuham4: r!u474 n00 Order; C.O.D. 7/- 

,,fro.. Fvtoee raira. toe,.. nfOGrn'iee .awed, 
oder 13 rotai value. 

RATES: 7/3 per line or part 
thereof, average live words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Massager, "Practical Wireless," 
Tower House, S.nslhampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

Al POST-FREE BARGAINS. Guaran- 
teed Secondhand set Tested Valves: 
EF80, EB91, 10F1 Bd. each, 3 for 1/6; 
L63 2 / -; ECL80 2/8, 3 for 6/; PZ30, 
PY81, EL38, PL33 3/6; PL83, PL82. 
PY80, PY82, PCF80 4 / -; KT 36, N37. 
B36, PY31, U281, U282, 20P1, 27SÚ 
4/8; EB41, EBC41, ECC81. ECC82. 
EL42, PL81, U31. ÚB41, ÚF41. UF42, 
ÚL41, UL44, UL48, UY41. 6013, 1002, 
6L20, 20L1 51 -; 30P4, 53KÚ, EL33, 
PL36, 1./07 7/-. Thousands of Valves 
in stock, Including obsolete types. Ex- 
Service, reclaimed and all new S.V.A. 
types and makes. Al RADIO COM- 
PONENTS, 14 The Borough, Canter- 
bury, Kent. 

EXCEPTIONAL VALUE: Picture 
Tubes, brand new. Mazda 19in., 
CME1901, Mullard 191n., AW47- 90/91. 
£4/10/ -; Mullard 231n., AW59/90. 
£6 /10 /-; carriage (insured) paid. 12 
months' guarantee. Note: All brand 
new. We also supply most other 
sizes completely regunned at £4/17/8, 
guaranteed 12 months. TOMLINS. 156 
Lewisham Way. New Cross, 5E14. 
TID 3857. 

MARCONI CANADIAN RECEIVER 
NO. 52 (Brand New) 

AMATEUR SHIPPING BROADCAST 
Magnificent 10 Valve Receiver. 3 wave 
band 1.75- 16Mc /s. (19 -170 metres), with 3 
valve Xtal calibrator, speaker and phone 
outputs, complete for 230/240 AC mains or 
12V DC. Fully tested before dispatch. 
BRAND NEW 212.19.6. Carr. 51. 
W.B. No. 19 Mk. 3 TXRC. 2-8Mc /s. with 
economy power pack 12/24V DC. Excellent 
condition, 80) -. carr. 25/ -. Set only 55/ -. 
carr. 15/ -. all parts available. 
COMMAND RECEIVERS. BC454 -B (3- 
6Mc /s.), BC455 -B (6- 9.1Mc /s.) each at 90/ -, 
post 51 -. BRAND NEW. 
ROTARY TRANSFORMERS. 12V DC 
Input, 300V, 120mA output, note size only 
44 x 2in.. 15/ -. post 2/6. 
MOVING; CO :L II/phones, BRAND NEW. 
Chamois padded with lead and jack plug. 
15/6. post 2l -. 
SET of VALVES for 52 receiver, 13 in all 
with vibrator. 1g/6. post 2/6. Ditto for No. 19 
set including 807. 22/84 post 2/6. 
HRO POWER PACKS. 115/250V AC. 
251 -. NEW 351 -. post 5 /-. 
Many other bargains. List 6d. Stamp 
inquiries. 

A. J. THOMPSON 
"IsILING LODGE" 

CODICOTE, HIT('HIN. HERTS. 
Phone: Codicote 242. 

RECEIVERS & COMPONENTS 
(continued/ 

" HEATHKITS" can now be seen in 
London and purchased on easy terme. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD.. Dept. PW7 /9, 126 
Hamilton Road, West Norwood. 8E27. 
OIPsy Hill 6168. 

RECEIVERS 
MARCONI B28 /GRIBO. Good working 
order and condition. LI8.10.0, carriage LI. 

RI132, 100 to 120 Mc /s. 10 valve superhet, 
ideal for "Satelite" reception on 108 Mc /s. 
Good, clean condition, £4.10.0, carr. 12)6. 

CANADIAN MARCONI 52. Tested 
and working, £5.10.0, carnage LI. 
Power Unit ZEI f, for above, L2, carr. 
10,-. 

VHF Superhet. Ex- Police, approx. 
80 to 90 Mc /s, built -in power unit and 
6in. speaker, L3 ONLY, carriage paid. 
No circuit available. 

G.W.M. RADIO LIMITED 
40/42 PORTLAND ROAD 

WORTHING, SUSSEX. 

" TELECOMM " vhf-am. Monitor 
Receivers, fully transistorised, Type 
TVR, weight 3lbs. Two models 80/ 
90Mc /s also 80/100Mc/s. Brand new, 
£30. RADIO COMMUNICATIONS 
COMPANY, Crewkerne, Somerset. 

RESISTORS, brand new assorted 
values wattages. 3/8 50, 5/6 100. 50 /- 
1.000. post paid. BROAD (RADIO 
ENGINEER). The Haven, Stodmarsb 
Road, Canterbury, Kent. 

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 

51 a 3 a 111n. 

DATA 55 
5 SEMI- 
CONDUCTORS 
5 STAGES 
MOVING COIL 
SPEAKER 
50 /_ P.Pt.210 

exra. 
Battey 2/S entra. 

DATA 427. 4 TRANSISTORS. 2 65/.. 
DIODES. 7 STAGES. MOVING COIL 

SPEAKER 
Battery 5/3 extra. P.P. 2/9 extra. 

All Parts Supplied Separately 

"DATROLA" traneietnr ELECTRONIC ORGAN 
Complete and ready to play, with in- 

.rniooe and music. sise 14f z Oia. 

ß5.19.6 poet free. 

DATA ELECTRONICS LTD. 

6 HILLSIDE GDNS., EDGWARE, 
Middlesex 
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RECEIVERS & COMPONENTS 
(continued) 

E. R. NICHOLLS 

No. 1 BUMPER PARCEL 

100 Assorted Resistors. 
50 Assorted Condensers. 

1 Sin. 3 ohm Elac Speaker. 
1 Isolating Transformer. 
4 Terminal Blocks. 
2 Rotary Toggle Switches. 
1 Small Chassis containing 60 com- 

ponents. 
2 Westectors. 
2 Thermistors. 

100 Cartridge Fuses. 

No. 2 BUMPER PARCEL 

1 Pair Test Prods, retractable with 
leads and spares. 

1 7 x 4in. 3 ohm Speaker. 
6 Assorted Valves. 
8 Assorted Potentiometers. 
8 Assorted Valve Bases. 
2 5-way Plugs and Sockets with leads. 
4 Mixed Plugs or Sockets. 

100 Cartridge Fuses. 
1 Inductance Varlometer. 

One for /- Post Free, or any two 
parcels 35/- Post Free. 
20.t. Steel Telescopic Mast. 50 /-. 
High Stab Resistors 6d. each. 
List now ready for Paper Block 
Condensers, Voiles, Oscillators, Test 
Sets. S.A.E. Please. 
AR88 Jack Sockets with Isolating 

Switching. 4/ , 
Crystal Adaptors, 1 /6. 

amp Cartridge Fusee, 5/- per 100. 
D.P. D.T. Toggle Switches, 3 amp. 2/61 

5 amp, 3/6. 
Mulrhead 600 pF fixed condenser at 

6 kV working. 
Red Bezels for Panel Lamps. 1/- doz. 
Cyldon 500 + 500pF Tuners. 2/ -. 
Assorted Instrument Knobs. 5/. doz. 
3 assorted Thermistors, 7/6. 
Plessey H -way Plug and Socket ex 

new unit, 5/ pr. 
Low Loss H.C. Locking Coax Plug and 

Socket. 3/- pr. 

EX T.V. VALVES. 
MONEY BACK GUARANTEE 

ECL80 EY86 PCC84, PCF80, PL81, 
1íY81, all at 5/- each. 

Paper Block Condenser, 4 mFds at 
600 volts, 4/6. 

Mixed New Resistors, } watt. } watt. 
5/- per 100. 

Transistors 0C201 A.LD. Tested. 100%. 
15/- each. 

Tantalum Castanet Sub Min. Disc 
Capacitor, 50 mFd -at 70 volts 
working, Si- each. 

Copper Laminate Board, single or 
double sided. 5/- per so. ft. cut to 

your size. 
Electro methods printed circuit con- 

nectors, 31 -way, 4/0. Gold- plated 
contacts. Other sizes in stock. 

19 Set Variometer, 5/, 
Special 0.5 ohm w.w. Resistor Sub 

Min. Cd. each. 
Contract clearance of Speakers, 3 ohm 

P.M. bin. 5 / -, 61n. 6 / -, 7 x 41n. 
7/-. 8in. 8/-. 101n. 14/6. 

TRADE ENQUIRIES WELCOME FOR 
ANY ITEMS ABOVE. 

Mall Orders and Retail Shop: 
44 LOWFIELD ROAD, 

off SHAW HEATH 
STOCKPORT. CHESHIRE 

FOR SALE 

EXCEPTIONAL. Transistor Portable 
Tape Recorder. value £8/19/6, com- 
plete with crystal microphone. ear- 
phone, spools, tape, batteries, instruc- 
tions, presentation box (extra tapes 
IOOft 4/01. Ideal gift. £8/19/8. Satis- 
faction guaranteed. Postage, packing 
2/6. TOMLINS. 156 Lewisham Way, 
New Cross. SE14. 

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: ed. 
stamp G3CHS. 45 Green Lane, Purley, 
Surrey. 

LOWEST PRICES - HIGHEST 
GRADES - ALL FULLY 

GUARANTEED 

OUR LATEST SCOOP A.E.I. 
XU6I I Silicon Diode Rectifiers * 
Size of a fag end. 350 mA, only 5/- 
each. SO /- doz. Limited Stocks. 
Diodes GEC, GEX94I /2 or MAZDA 
Sub. Min. XD201 only 9d. each, 

6/- doz. 

MOLLARD TRANSISTORS 
0C44, 0C45, OC81, 00810, 3/6 each, 
361- doz. OC170, OCI71, 4/- each. 
44/. doz. 0C26, 0C35, 12 /- each, 

1301- doz. 

Sub. Min. I.F.S. (3) + Osc. Coil 
460 /475 Kc, 10 /- set. 

MAZDA TRANSISTORS 
X2103, XA 102, XA 112, 2/- ea., 20/- doz. 
Red Spot Audio or White Spot R.F. 
1/. ea., I0 1- doz. XCI41 I I watt Audio 

6/- each, 641- doz. 
1,001 Other Snips. S.A.E. List 
UNBRANDED MAZDA TRAN- 
SISTORS. XA102, XA112, XB103, 

XB113, 1/3 each, I2 /- doz. 

B. W. CURSONS 
78 Broad Street, Canterbury 

Kent. 

FOR SALE. Hundreds copies pre and 
post war ' Practical Wireless " eta. 
Box No. 50. 

FOR SALE R1155L, new valves, good 
condition £8. Also Power Pack £3. 
W. ILEY, Riverside Cottage, Bolin«ey, 
Perranporth. 
RED SPOTS 1/8, White 1/8, Mullard 
0C44 5/3, 0045 5/6, 0071 3/9, 0072 
6 /3, 0081 6/ -, 0C170 6 /9, OC171 8/ -, 
postage extra. Transistor Notes 1/ -. 
M. E. SUPPLIES. 8 OTanville Street, 
Sheffield 2. 

SPECIAL OFFERS - No iNTRREOT TERMS 

GARRARD Autonlim Changer Cash *7.17.0 
or lel- dpt. and 12 pymt. of 11/9 monthly. 

GARRARD AT6 /EV26A Cash 912.5.6 
or 25/5 dpt. and 12 pymta ai 18/4 monthly. 

ARMSTRONG AF208 Cash 421.4.0 
or 42/. dpt. and 12 pymt.. of 81/10 monthly. 

ARMSTRONG Stereo 55 Cash *28.18.0 
or 99 /. dpt. and 12 pymte. of 44/11 monthly. 

A.L. STANFORD Ltd. (Dept. 029) 
Phone: elio 5003. 

98 WEYMOUTH TERRACE, LONDON Lt 

557 

FOR SALE 
(continued) 

Receiver Type 1íL'.0. Mains input, 
stabilised power supply. Made by 
Marconi. Crystal controlled 14 valve 
set. Instructions for simple modifica- 
tions and circuit with set. 
ALL THIS FOR £3.10.0, post paid. 

ON STOCK NOW 600,000 High Stab 
Resistors. ERIE. 30 ohms to 1 meg 
insulated }w, 4w, 1. 2, 5 %. Welwyn 1w, 
iw. 1, 2, 5 %, 10 ohms to 10 meg. Example 
i or iw Welwyn 5% 6d., 2% 8d., 1% L -. 
Every order of 8 resistors packed in a 
linen finish component storage box with 

7 compartments, 12 resistors 2 boxes, 
etc. 

SPECIAL OFFER SubMln. Coax Plug 
and Socket, made by M.E.C., 4/6 
also other Stems include Adaptors. 
Connectors, Junctions. Elbow Plugs, 
all by M.E.C. 

Complete list on application. 

Type 55 Power Pack. Stabilised Mains 
Input. Outputs below. 

+200 volts at 120 mA, stabilised, DC H.T. 
-120 volts at 15 mA, stabilised, DC Bisa, 
4.25 volts at 3 amp, 5 volts at 2 amp. 
6.45 volts at 18 amp. 115 volts + 115 voila 

90 /- SEND FOR FURTHER DETAILS. 

BREAKDOWN UNITS 
Transmitter Receiver Control Box 
containing 7 instrument knobs, 4 toggle 
switches, 3 rotary switches, 20 small 
potentiometers 2 Plessey Sockets, 
cases rough but components O.K. 
6/- each. post paid or 2 for 10 /-. 

Control Box Type 725. New in Sealed 
Boxes. Containing 6 Dble. Throw Dble. 
Pole Toggle Switches, 1 Low Voltage 
Reversing Motor with Reduction Gear 
Train, 3 Potentiometers with Muirhead 
Control Knobs, 2 Sealed Relays, 1 Meter 
Wafer Switch, 1 pair Min. Plug and 
Socket, in smart Alloy case, 26/, 
post paid. 

Control Box for Photo Flash, Mk- 1, 
containing 4 Toggle Switches, 2 Panel 
Lamps, 1 11 -way bbank Wafer Switch, 
2 Digital Counters, Electro magnetic 
0 to 99 with 100 ohm coil, 4 Press -butt 
Switches, etc. 18/ -. post paid. 

Filter Unit, Type 504. New. boxed In smart 
alloy case. Setable from 34 Mc /s to 86 Mols, 
with 6 Digit Counter. Complete Unit. 1.3)6. 
post paid. 

MISCELLANEOUS 
Diamond H Sealed Relay. 150 ohms. 4 pole 
double throw. 5 /6. 115 volt AC Relay, P.O. 
Type H.D. 4 make 7 break, 716. Chrome 
handles Bin., 4/- pr: 441n., SI- pr.: 3641n., 
10 /- pr. 
Mixed Valve Bases. 5/- for 24. includes 
latest PTFE types. Perspex 360 degree scale 
!Olin. die. x iin., 4/6. Perspex Disc 
die x Sin., 2 /6. 
Government Valves. KT33C 3/-, EB34 3)6, 
504 4/ -, EF39 2/-, ECH36 51-, L63 3 /-, 6V6 41-, 
6J5 3/ -, 8.37 41-, 68N7 4/ -, 6X5 5/-, 807 6/ -, 
G233 3/ -, 12E1 6/ -, 5Z9G 5/, 6AC7 4/-, 0T1O 
41-, 6AM6 3)6. All Post Free. 
Capacitors. Plessmin. 2 mFd. .25 mFd, 
100 volts, 2/- each. Plessey Tantalum. 
5 ran st 8 volt, 1/6: 10 mFd at 150 volt, 2/- 
each. Min. Paper Dielectric .01 mFd 150 9d.. 
.01 mFd'at 400 L- each. Lead through cans- 
Mot., 1000 pF 750 volts. 3)6. 
Latest Type Panel Lamps, MES red bezel 1/6 
Arco Electric Panel Indicator Lamps, red. 
olear. amber, 4/6. 

E. R. NICHOLLS 
Mall Order and Retail Shop: 

N LOWFIELD ROAD 
OH SHAW HEATH. STOCKPORT -- _ cEEKsHiRs 
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FOR SALE 
(continued) 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Hi Fi 15 watts. 
Valves ECC83, 
ECC83, ECF82, 
EL84, EL84, 
EZ81. Four jack 
inputs. Six con- 
trols: two vol- 
ume, bus, treble, 
tremolo speed, 
depth. Remote 

plug. 3 and 15 ohm outputs. Real value. 
Kit E8, ready built Ell. Similar 30 watt. 
Valves ECC83, ECC83, ECF82, EL84, EL84, 
EL84, EL84, EZ81. Kit El 1, ready built 114. 
Similar twin input less tremolo IS watt 
(Illust.). Kit E6.10.0, ready built E9. 30 
watt, Kit L9.10.0, ready built L12. 

Add cary, 716 any amplifier. 
Send for free leaflet. 

STROUD AUDIO 
Bath Road, Stroud, Glos. 

250 " 12 DRAWER UNITS ", New, 
ex- works. £41151 -, carriage paid 
(mainland). Each drawer 51in. wide. 
Sin, high, 101in. long. Stove enamel- 
led green, heavy gauge perfect steel. 
12 dividers free. Catalogue free. 
(Dept Z4). N. C. BROWN LTD., 
Eagle Steelworks. Heywood, Lancs. 

240. °ELECTRIC POWER ANYWHERE 

OffinIDfrom 121' CAR BATTERY 
so* AMERICAN DYNAMOTOR UNIT 

Input 12, oo leer 200/250, ,115011220 CTö. 
hllltl ler TELEVISION. POSEO TOOLS led all 

I.Neal AC/DCEIICIIICAL IODIPWNT.line 
weeded elreulu.Priee ONLTte e. nniasl. 
Sod stamped melee/ IIr loll illutrnll lilaila 
W 'SCIENTIFIC PROMS. CLEVELEYS,Uln. 

FANTASTIC 
SUMMER OFFER! 

ELECTRIC 
SOLDERING IRON 

Lightweight but robust, firm 
Pistol Grip handle. 240 v. A.C. 
Solid copper bit. Complete 
with 4tft. twin flex lead and 
2-pin plug. Indispensable for 
every home handyman. A OSI.y 
boon to model makers and a 9/6 necessity for every wireless 
enthusiast. Offered to you at 
this new amazing price. P. & 

C. H. SERVICE, Dept. P.W. 
Lusted Hall Lane, Tatsfleld, Kent. 

WANTED 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WANTED 
(continued) 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House, 
Mannville Terrace, Bradford 7. 

WANTED: TEST GEAR, Meters. 
Valves, Components, Communication 
Sets, Amplifiers. Letters only. HUG - 
GETT'S LTD., 2 -4 Pawson s Road, 
West Croydon, Surrey. 
WANTED: NEW VALVES and Tran- 
sistors, any quantity. S. N. WILLETS, 
43 Spon Lane. West Bromwich. Staffs. 
Tel.: WES 2392. 

NEW VALVES WANTED 
Any type, any quantity 

CASH PAID 
R.S.T. Valve Mail Order Co., 

2I I A Streatham Road 
Mitcham, Surrey 

Telephone: MITCHAM 6202 

MISCELLANEOUS 
KITS BUILT, repairs, alignment. 
S.A.E. Leaflet for details. KINDER. 
6 Hooker Road, Heartsease, Norwich, 
Norfolk. 
YOUR KIT -Amplifier, Radio. etc.. 
professionally assembled, wired. 
tested. Moderate charges. Prompt 
attention. Write to M. JOHNSON. 
Ivy Oottage, Astwood Bk., Redditch. 
READY BUILT KITS: Mercury 6 and 
Contessa £11; Sprite, Pandora. 6 gns.; 
Capri £8/10/; Good Companions 
9 gns. and £10/51 -; " P.W.6 " 8 gns,; 
Scala 7 gns.; Milan £8; guaranteed. 
Two PP3 type batteries 3/11. List 3d. 
Quick, post free delivery. M. L. 
COLTON, 21 Maplewood Dr.. B'pool. 

ELECTRONIC MUSIC? 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes! It has 5 octaves. 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 2) Maude Street, 
Darlington, Durham. Send 23d. stamp. 

AERIALS 
MARCONI COIL AERIAL TUNING 

SYSTEM 
Last few of these poplar aerial 
matching units, containing 140ft 
drum of copper aerial wire and in- 
sulators feeding into a tunable 
matching unit, enabling your TX or 
RX to work to its best efficiency. 
originally used for the 52 TX -RX. 
LAST FEW NOW ONLY 27/8 carr. 5/ -. 
19 SET PARTS, all brand new. J. T. 
SUPPLY receiver power supply kit. 
200 -50 mains to 275V d.c. and 12V 
LT, choke smoothed, lead and con- 
nector to set, 45/ -, p.p. 5/ -. CON- 
NECTORS 12 -12 pin flongl 8/8, short 
lead 0/ -, 12 pin plug and flex 5 / -, 
6-6 pin (long) 5/ -, 6 pin and flex 316, 
post long 1/6. others 9d. CONTROL 
BOX 61 -, Mk 2 improved date double 
type 8/8, p.p. 1/6. M!c and Phone 
headset, 17/8, P.P. 1/6. 

J. T. SUPPLY, 
Dept. N, 150 MEADOW LANE, LEEDS. 

SOUND RECORDINGS 

A UNIQUE BUY! Recording Tape, 
top brand, 51in., 1.200ft 18/6; 7in., 
2.400ft D.P. 28/8, P. and p. 1/6 per 
spool. Bargains in all sizes. S.A.E. 
for list. E. C. KINGSLEY AND CO., 
132 Tottenham Court Road, London 
WI. EUSton 6500. 

SERVICE SHEETS 

SERVICE SHEETS, Radio and Tele- 
vision. 3/8, post paid. VEST AND 
EMERY, 17 Hallgarth Street, Durham. 

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 Bank, Preston. 

SERVICE SHEETS, Radio and TV, 
4/- each. List 2/ -. All orders 
dispatched on day received. Also 
Manuals for sale and hire. List 1 / -. 
S.A.E. please, SULTAN RADIO. 29 
Church Road, Tunbridge Wells. Kent. 

WHY TOLERATE DELAY when we 
can supply your Radio or TV Service 
Sheet by return of post at 4/ each. 
plus postage. List 2/ -, S.A.E. with 
inquiries, please. Mail orders only to 
S.P. DISTRIBUTORS, 44 Old Bond 
Street, London WI. 

TRADE SERVICE SHEETS offered 
by retired engineer. If I haven't got 
it you won't get lt. All 4/- each by 
return. Please include large S.A.E. 
Mail orders only. ETIZIONI, 80 
Merrion Avenue, Stanmore, Middx. 

FAULT FINDING FILES showing 
common faults that each receiver is 
prone to and other useful servicing 
information 2/- each, Mail orders 
only. S.P. DISTRIBUTORS, 44 Old 
Bond Street, London WI. 

S.E.S. Service Sheets for all TV. 
Radio, including Transistors. Tape 
Recorders, Echo Units, Amplifiers. 
Record Players and Autochangers 
etc, also various domestic appliances. 
List 1/- S.A.E. Mail order only. 
SUN ELECTRICAL SERVICES. 38 
St. Georges Road, Hastings. 

SERVICE SHEETS for all makes of 
Radio and TV, 1925 -1963. Prices from 
11- with free fault- finding guide. 
S.A.E. enquiries. Catalogue of 6.000 
models 1/8. 125 Radio/TV sheets 
covering many popular models 21/, 
Valves, modern and obsolete. Radio/ 
TV books. S.A.E. lists. HAMILTON 
RADIO, Western Road, St. Leonard's, 
Sussex. 

METAL WORK 

METALWORK. All types cabinets, 
chassis, racks, etc., to your Specifica- 
tions. PHILPOTT'S METALWORKS 
LTD.. Chapman St., Loughborough. 

Cases, Chassis, Frames, etc., anything 
in metal. Send your drawing for quota- 
tion. 'One-off's' with pleasure. 

Stove enamelled any professional finish. 
Steel Shelving, Drawer Units, etc. 

Moss Watson 
40 MOUNT PLEASANT STREET 
OLDHAM, LANCS. MAIN 9400 
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SITUATIONS VACANT 

PUBLIC SCHOOL MAN under 25 
,required aì Trainee for Electron:c 
and 'Or Mechanical Engineering 
design and development work on 
machines to make fibreglass products. 
Starting salary £936. Write giving 
details of education, interests and 
experience to FIBRELITE INDUS- 
TRIES, Trafford Hal., Chester. 

CITY AND GUILDS (Electrical, etc.) 
on " no pass -no fee " terms. Over 
95% successes, For details of Electri- 
cal Engineering, Applied Electronics. 
Automation, eic., send for our 148 - 
page handbook, free and post free. 
H.I. E.T. (Dept. 242M, 29 Wright's 
Lane, 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) aes f 
TV and Elin ectronicsa'1 

br, nchwrite ofor Ra 
148 - 

page handbook -free. 
2420), 29 Wright's Lane, London, W8. 

A.M.I.Msçh.E., A.M.BrIt.I.R.E., City 
and Guilds, G.C.E., etc.. brings h:gh 
pay and security. "No pass -no pay" 
terms. Over 95% successes. For 
details of exams. and courses in at: 
branohes of Engineering. Building, 
Electronics. etc., write for 148 -page 
handbook -free. B.I.E.T. (Dept. 242B), 
29 Wright's Lane, London. W8. 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES IN 
MINUTES from that great book "The 
Principles of TV Receiver Servicing ", 
10 /ß all book houses and radio whole- 
salers. If not in stock from Secretary, 
I.P.R.E.. 32 K.dmore Road, Oaver- 
sham. Reading, Berks. 

COURSES 

CITY AND COUNTY OF BRISTOL, 
EDUCATION COMMITTEE 

BRISTOL TECHNICAL COLLEGE 
Principal: E. Poole, B.Sc. (Eng.), M.I,Mech.E. 

M.1.Prod.E. 
SCHOOL OF 

MARINE RADIO AND RADAR 
Senior Lecturer: F. E. Barltrop 

(ex. A.S.T. Ramble.) 
MARINE RADIO OFFICERS 

A full-time course for prospective Radio 
Officers In the Merchant Navy leading to the 
2nd and ist class P.M.G. Certificates, and the 
M.O.T. Radar Maintenance Certificate, is 
provided, and entry may be made In January, 
May and September of each year. 
Fees: 

Under 18 years of age: C2 per College year. 
Over 18 years of age: Information from 

Registrar. 
A six -week Course of Pre -Sea Training is 

also held, and entry Is normally bra com- 
pletion of the Radar Course. 

For further particulars apply: 
Registrar, Bristol Technical College, 

Ashley Down, Bristol 7. 
Please Quote ref.: PW. 

EDUCATIONAL 

BECOME r' TECHNICALLY QUALI- 
FIED " in your spare time. Guaran- 
teed Diploma and Exam., Home -study 
Courses in Raditi,_ TV Servicing and 
Guilds 
Maitenance, 

Highly informative 1S 
page Guide - FREE 
COLLEGE (Dept. 363), 148 Holborn. 
London ECl. 

EDUCATIONAL 
(cuntinued) 

/idilio 
lelr'rltiso/s 

ít Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
P.M.G.'s certs., etc. Also Prac- 
tical Courses with equipment. 

All books supplied. 
Write for FREE prospectus 

stating subjects to 

I .C.J. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.I I 

THE Incorporated Practitioners in 
Radio and Electronics II.P.R.E.I Ltd. 
Membership Conditions booklet 1/, 
Sample copy of I.P.R.E. Official 
Journal 2/ post free. Secretary. 32 
Kldmore Road, Caversham, Reading, 
Berks. 

-b ± 1b2 -4ac 

DON'T FUMBLE 
' with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

11E10 Dryden Chambers, Oxford II 
St., London, W.I. 

Name_._.--_____... - --_- 
Address 

eeuc111u s 

2a 

RADIO OFFICERS see the world. 
Immediate sea -going appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1963. Day and boarding students. 
Grants and Scholarships available. 
Stamp for prospectus. WIRELESS 
COLLEGE, Colwyn Bay. 

itv repairing hauls and 
TV Sets as a job or an 
spare time business. Ow 
practical course will show 
you the way. No previous 
experlebee 1s required. 

SEND FOR 
FREE BOOK 
TODAY! 

RADIOSTRUCTOR 
Dept. G77 READING, BERKS 

HAVE YOU EVER 

SEEN T.V. TROUBLES? 

That is "Pin -Point T.V. Troubles in 10 
minutes" we mean! Thousands of Practical 
Television readers already own and use "T.V. 
Troubles" every day. Designed for use by 
amateur or expert, this amazingly practical manual shows you how to Said the trouble in 
any T.V. oircuit FAST I 

A simple cross -Index tells you where 
you'll told cause of trouble, handy check 
charts then help you accurately locate 
the EXACT trouble spot! You will elimi- 
nate hours of aggravation, eut out waste 
time, because this new Coyne system will 
help You get right down to the heart of 
the trouble In minutes. 
Over 700 trouble spots are covered in the 
340 cross -Index pages. Included are 50 time 
saving check charts as well as 290 diagrams 
and photos together with explanations of 
circuits and designs. 
YOU CAN USE THIS BOOK RIGHT ON 
THE JOB-NO NEED TO MEMORIZE ! 

This Pin -Point Book was designed espec- 
ially for on-the-job trouble shooting. You 
simply turn to the indexed section. locate 
the circuit description and check -charts, 
and In minutes you have the trouble spot 
located and ready for repair. 
NO COMPLICATED THEORY OR 
MATHEMATICS. Just practical circuit 
description, service methods and trouble shooting techniques to help you make 
faster t.v. repairs. 
EVEN AN EXPERT CAN SAVE TIME 

BY USING "T.V. TROUBLES" 
Here Is a way to reduce "thinking time ". 
All the logical reasons for each problem 
are stated In black and white -you use 
your skill to take It from there I 

Don't miss out any longer. Time wanted 
now locating t.v. faults could be saved by 

reference to 
problem answer book. 

lightning 
ourtrial 

copy stow, then when you decide to keep It 
(as we are sure you will), pay only 5/- per 
week until completed. 

The price? Only 18 /6 plus postage. 

FREE ELECTRONIC DATA HAND- 
BOOK WITH EVERY ORDER 
IRONCLAD GUARANTEE 

This book must be able to earn you more 
than its cost within two weeks or your 
money refunded! 

FREE TRIAL OFFER! 
'1 rat'.IY n!M.1 GI- PER WEEK ! 

To SIM -TECH TECHNICAL BOOKS 
Dept. WTTI 

West End, Southampton, Hants. 

Please send 'T.V. Troubles" for a full seven 
eT, tree trial. It not delighted I may return the 

manual, post paid, without further obligation on 
my part. Otherwise I will pay cash or 5/- weekly 
until paid. (No extra for Interest if paid regaivly.) 

Tick here if enclosing full price (we pay 
postage). Same 7-day money back guarantee. 
Postage charges 1/e extra. Overseas customers 
pleue send full amount (including Ireland). 

Name 

Address 

City County 
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FANTASTIC BARGAINS IN 
BRAND NEW GUARANTEED 

ELECTROLYTICS 
BY FAMOUS BRITISH MAKERS 

Every constructor must have first -class 
electrolytic capacitors to work with. A 
terrific bulk -purchase by Bear Hudson 
buyers enables us to offer these by 
Plessey, T.C.C., Hunts, C.C.L., etc., etc., 
at less than- half price. Two years' 
guarantee. From I mFd to 6000 mFd, 
I to 1000 volts D.C. working. Typical 
value-8+8 mFd, 500V. D.C., list 
121 -, our price 416. 

Send for list. Orders over 201- post free. 
Under, add 6d. for each 5/- for postage. 

SPECIAL CONSTRUCTORS 
PARCEL - £I0 VALUE FOR 35 

In assorted useful values. 

Another bargain bombshell from 

BEAR HUDSON, LTD. 
63 GOLDHAWK RD, SHEPHERD'S BUSH, London, W.I2 
Next to Goldhawk Rd. Stn. Metro. Open all day Sat. 

Phone: SHE 2581 and 4794 

COMMUNICATION RECEIVERS 
CR10018MOD. Covers 80 kc /s -30 Mc /s in 6 bands. 11 valves 
2 R.F. and 3 I.F. stages. Crystal gate, B.F.O., etc. Ready for 
200/250 volt a.c. mains. 21 watts output for 30 speaker. BRAND 
NEW. in original packing. £35. carr. £2 S.A.E. for illustrated 
details. 
HKO SENIOR RECEIVERS. Complete with 9 coils, £17.10.0. 
S.A.E. for full details. 
PCR -3 RECEIVERS. 3 -wave bands, medium wave and 2 

short wave, from 120 -13 metres. Good condition, tested 8 gnu. 
Carr. 10 / -. A.C. mains internal power supply £2 extra. 

SILICON RECTIFIERS. Type lEA2 (1 x fin.) will handle 260 volts 
at up to 500 mA. Replaces any TV metal rectifier, 7/6. 

MOVING COIL PHONES. Finest quality Canadian with 
Chamois ear muffs and leather- covered headband. With lead 
and jack plug. Noise excluding, supremely comfortable. 
BRAND NEW - 22/6. post 1/6 

AVO WIDE RANGE SIGNAL GENERATORS. Six turret oper- 
ated ranges covering 50 Kc /s to 80 Mc /s, For use on standard A.C. 
mains. Packed in original transit cases with accessories. Post -war 
type in new condition. £15. Carriage 10 / -. REAL BARGAIN. 

RECEPTION SETS 11220/R220. Consists of TWO identical 
receivers in one cabinet. EACH receiver is complete with 14 
modern miniature valves (3 x GARS. EF91, 3 x EF92, 2 x EB91, 
2 x 12AT7, QS70/20, EL91 and 5U4G) its OWN stabilised AC mains 
power supply and speaker. Intended for reception of one fixed 
frequency between 60 -100 Mc /s according to crystal used but 
ideal for modification to 72 Mc /s or 144 Mc /s. Price complete 
£7.10.0 (Carr. £1) or individual receivers (less cabinet) 
£3.19.6 (Carr. 7/61. Circuit supplied. 

AR-88 SPARE VALVES. Complete set of BRAND NEW indivi- 
dually boxed original valves (14), 50 / -- P. & P. 2/6. 

RCA AR-88 SPEAKERS. 30 8in. P.M. speaker in heavy gauge 
black crackled steel cabinet 11 x 10 x 6in., with rubber feet. A 
SUPER QUALITY unit. BRAND NEW. for ONLY 65/ -. P. &P. 5 / -. 

AR-88 VIBRATOR PACKS. For 6 v. operation. Complete with 
vibrator and OZ4 rectifier. BRAND NEW in original cartons, 17/6. 
P. & P. 5/ , 

MULTIMETER SPECIAL MODEL CT 500. 20.00011 /V. 
DC volts: 0 to 2.5- 10- 50- 250 -500 -5.000 (20x0 /V). AC volts: 0 to 
10-50 -250- 500 -1.000 (1OK0 /V). DC Current: 0 to 5012A, 5 mA, 
50mA, 500mA. RESISTANCE: O to 12K 11, 120K 0, 1.2M 0, 12M O. 
Mid scale 60, 600, 6K. 60K ohms. Decibels -20 to +62. In neat 
moulded case 55 x 36 x llin., with leather carrying handle, com- 
plete with batteries, leads and Instructions. BRAND NEW. 
Fully guaranteed. 95/ -. P. & P. 2/6. 

CHARLES BRITAIN (RADIO) LTD. 
II UPPER SAINT MARTINS LANE, LONDON, W.C.2 
TEMpie Bar 0545 Shop Hours 9 -6 p.m. (9 -1 p.m. Thursday). 

Open all day Saturday. 

VALVES 

SANIE DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS j11T4, DK96 VDL96 
91, DF91, ÚK91, DL92. DL94 Set üi 4 10 r25 

/6 

1A7 9/- 
7/8 

1R5GT 8/6 
1NR55GT 8/9 

1T4 31- 

3Q4 518 

3V4 5/9 
5U40 4/6 
5V4G 8/- 
5Y3GT 51- 
6Z4G , 8/9 
8AL5 2/- 
6AM6 : 3/3 
6AQ5 , 8/- 
6AT6 4/9 
6BA6 5/3 
6BE6 5/3 
6BG6G 13/6 
6BH6 5/9 
6BJ6 5/6 

6FD 26/6 

6FI3 9/8 
8F14 9/6 
8F23 9/6 
6K7G - 1/6 
8K7GT 4/3 
6K8G 4/3 
6K8GT 7/9 
BLBG 6/- 
6LD20 5/6 
6P25 8/- 

6Q GT 7/8 
BSL7GT 5/9 
6SN7GT 4/9 

6U4GT 9/8 
6V6G 3/11 
6V6GT 6/6 

6X5GT 8/9 
6/30L2 8/6 
7B7 8!- 
7C5 7/9 
7C6 

619 

7Y4 6/- 
10C1 9/6 
10C2 13/- 
10LD11 10/9 
12AT6 4/9 
12AT7 4/3 
12AU7 4/9 
12AX7 4/9 
12K7GT 4/3 
12K8GT 8/9 
12Q7GT 4/3 
12Z3 8/6 
14S7 14/6 
19BG6G 13/6 
2oL1 15/- 
20P4 14/9 
20P5 14/9 
25L6GT 81- 
25U4GT 10/6 
27SU 17/6 
30FL1 10/- 
30L15 10/3 
30PL1 10/- 
30PL13 10/6 
35A5 14/- 
35L6GT 7/9 
35Z4GT 4/11 
50L6GT 7/- 

185BT 19/6 

ÁZ1TH1 
1716 

B36 5l- 
CBLl 121- 
CL33 9/6 
CYI 12/6 
CY31 5/9 
DAC32 8/6 
DAF91 41- 
DAF96 6/8 
DCC90 6/9 
DF33 8/9 
DF91 3/- 
DF96 6/6 
DH76 4/3 
DH77 4/9 
DK32 9l- 
DK91 5/- 
DK92 6/9 

DL33 7/3 
DL35 6/9 
DL92 5/- 
DL94 5/9 
DL96 8l6 
EABC80 8/- 
EAF42 8/- 
EII91 2/- 
EBC33 5/- 
EBC41 7/3 
EBF80 '7/3 
EBF89 6/9 
EBL21 9/3 
ECC40 7/6 
ECC81 4/3 
ECC82 4/9 
ECC83 7/- 
ECC84 8/3 

ECC85 
ECF80 
ECF82 
ECH35 
ECH42 
ECH81 
ECL80 
ECL82 
ECL86 
EF37A 
EF39 
EF40 
EF41 
EF42 
EF80 
EF85 
EF86 
EF89 
EF91 
EF92 
EF184 
EL33 
EL41 
EL42 
EL84 
EM34 
EM80 
EM81 
EM84 
EM85 
EM87 
EY51 
EY86 
EZ40 
EZ41 
EZ80 
EZ81 
KT32 
KT61 

7/3 

7/9 

8/3 
6/9 

7/9 

89 

l7Ì3 

4/3 

8/9 

313 

8/9 

7,9 
8/6 

7/3 
6/9 

83 
B/6 

8/. 
6/- 

7/6 
4/8 
4/8 
5/8 
7/8 

MU14 5/- 

Nlö 13/6 
71- 

N37 101- 
PC95 9/- 
PC97 8/8 
PCC84 8/3 
PCC85 7/6 
PCC89 8/- 
PCF80 5/9 
PCF82 6/9 
PCF86 8/- 
PCL82 7/3 
PCL83 9/- 
PCL84 51- 
PCL65 8/6 
PEN A4 11/8 
PEN36C 8/- 
PL36 8/9 
PL81 7/6 
PL82 5/6 
PL83 5/8 
PL84 8/9 

PX25 8/6 
PY32 9l- 
PY33 101- 
PY80 5/9 
PY81 5/9 
PY82 518 

R16 178 6 
TH21C 12/6 
TI1233 18/- 
1.122 

15Ì- 

L4 8Ì- 
U47 9/9 
1150 4/6 

READERS RADIO 
24 COLBERG PLACE, STAMFORD HILL 
LONDON N.16 STA. 4587 

1152 4/3 

U191 11/- 
U281 9/6 
11282 14/6 
U291 9/- 
U301 12/6 
15801 18/- 
UABC80 5/9 
UAF42 8/- 
UBC41 8/11 
UBF80 7/9 
UBF89 7/3 
UBL21 13/6 
11092 7/6 
UCC84 9/9 
UCC85 6/9 
UCF80 10/3 
UCH42 7/6 
UCH81 '7/6 
UCL82 19 
UCL83 10/3 
UF41 7/3 
UF89 6/3 
17L41 7/9 
UL44 10/6 
UL48 9/6 
UL84 6/3 
URIC 7/3 

L21 118/6 
UY41 5/6 
UY85 4/9 
VP4B 9/6 
VP41 5/- 
W76 4/- 
W77 2/6 
W729 14/- 

Post 6d. per valve 
extra. 

Any Parcel Insured 
Against Damage in 

Transit 6d. extra. 
Any C.O.D. Parcel 4/3 

extra. 

LEARN ELECTRONICS 

BY BUILDING 
by 1. Schroeder. 

EASY -TO -BUILD PROJECTS 
Chassis for experiments no -tube 
no- battery receiver. 2 and 4 tran- 
sistor amplifiers. 2 -tube broad- 
cast and shortwave receiver. All - 
transistor short -wave receiver. 3 
transistor pocket radio. Simple 
stereo amplifier. Antennas and 
lighting arresters. I long -wave and 
short -wave coils. 
271 -. Postage II -. 

WIRELESS SERVICING MANUAL 
by W. T. Cocking. New 10th Ed. 
251 -. Postage I13. 

PIN -POINT TRANSISTOR. 
TROUBLES IN 12 MINUTES, 
by L. E. Garner Jr. 4716. Postage I13. 

ELEMENTARY TELECOMMUNI- 
CATIONS EXAMINATION 
GUIDE, by W. T. Perkins. 1716, 
Postage 9d. 

RADIO VALVE DATA, 7th Ed. 
Compiled by "WW ".61- .Postage IOd 

THE AMATEUR RADIO HAND- 
BOOK, an R.S.G.B. Pub. 341 -. 
Postage 21 -. 

UNDERSTANDING AMATEUR 
RADIO, by A.R.R.L. I81 -. Postage 
113. 

NEW 1963 CATALOGUE 11 -, 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKIST 

of British and American Technical Books 
19 -21 PRAED STREET 

LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9-6 p.m. 
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D. & B. TELEVISION 
, PIM8t. F; t l(INI I.IHI't'I.1.,. F'NUNK: l'HI'. .,v 

131 & 131a, KINGSTON ROAD, 
SOUTH WIMBLEDON, LONDON, S.W.19. 

",11 PA Rk' OCR PRICER WITH 4.VI' OTIILRS" 

For the FINEST SERVICE in he COUNTRY. We are open from 9 
8 p.m. -1 p.m. ou WEDNESDAYS. For any information or prublews yuu hove, 
call or phvur, we ale always plrased to help. 

LINE OUTPUT TRANSFORMERS AND SCAN 

COIL SPECIALISTS 
ALL TYPES fN STOCK. See Previous Lon or rend S.A.E. Enq,driee. 

FERGUSON 992- 994 -998 -998 L.O.P.T.e. BRAND NEW 27/8 each. P.P. 2/. 
PEE SCAN COILS and L- O.P.T.,. V4, VT4, V7, VT7. Used part in perfect 
working order 26I each. P.P. 3/6 

90° SCAN COILS BRAND NEW. 12 /8 per pair. P.P. II, 
110° SCAN COILS, 191- per pair. Y.Y. 3/ , 
MISCELLANEOUS SURLPUS L.O.P.T.e. NEW 81.0.0 each. P.P. II -. 

FIREBALL TURRET TUNERS. 98 Mc/e. Ex. Equipment. Perfect, 581- each. 
P.Y. 3/ -. 

CYLDON AND BRAY HEAD TURRET TUNERS, 38 Mc /e. 10/- each. 
P.P. 3/ -. 

SURPLÚS AND SECONDS C.R. TUBES 121n. 26/-, 141n. 46/., 171n. 66/ -. 
All Guaranteed. Carriage 25/- extra. 

MAINS DROPPERS, modern Bat type, 1/9 each. P.P. 6d. 

SURPLUS MAINS DROPPERS. ROUND. 100 ohms, 42Q ohms, 110 ohms. 
Tapped 200 V., 234 V. 250 V. (Brand New) 1/8 each. P.P. 3d. 

EDGE TYPE PRE -SET POTS. 600 K., 1 meg., 100 K., 250 E., 2 meg., 
9d. each. Unwed. P.Y. 3d. 

98 Mc /a. NEW CHANNEL COILS, 1/8 pair, moat channels. 

VALVES CHEAPEST IN THE COUNTRY, SEND 
FOR LISTS, S.A.E. PLEASE 

GLASS RADIO DIALS. Long and Medium Wave. 1/6 each. P.P. 9d. 

RADIO DIALS, V.H.P. PERSPEX Volume Tone Tuning, suitable for car 
raNios (newt, 1/- each. Y.P. 04. 

RADIO DIALS. Long and Medium Wave. Approx. 241n. diameter. Printed 
Black /Red on Gold. 6d. each. P.P. 31. 

PERSPEX DIALS. Direct Drive Type. Black /Red on Gold. 1/8 each. P.P. Sil. 

CO -AXIAL SOCKETS ON PANEL. NEW. 8d. each. P.P. 91. 

M.E.S. NEW DIAL LAMP HOLDERS. Sd. each. 

E.H.T. LEADS, complete with Cavity Clip, 8d. each. P.P. 34. 

SLOW MOTION INDICATOR SPRINGS. 1/- reel, Y.Y. 3d. 

TAG STRIPS (17). 64. each 

WE CAN ALSO SUPPLY ALL TYPES OF NEW AND USED L.O.P.T.I, SCAN 
COILS AND T.V. SPARES FOR ALL MAKES AND MODELS. SEND S.A.E. 
FOR YOUR REQUIREMENTS FOR RETURN POST QUOTATION. 

TRANSISTOR RADIO CABINETS. 'I'wo,Toue. Very attractive, 2 sixes. 
54 x 31 x Ilia. or bl x /11 x 1liu., will take 24 x 310. Speakers. ONLY 5/8 each. 

RADIO CABINETS. Finished in Grey covering, 13 a 74 x 610. Very smart, 
10/- each. Y.P. U. 

REPLACEMENT RECORD PLAYER MOTORS. Tapped. 200V., 230V.. 260V., 
12/8 each. Y.P. JI. 

SERVICE SHEETS 
Although we ore new in this geld, we ran now supply almost any service eheel 
from stork. And if not we will get íi for you. Radio ami 2. I'. 4/. each. P.P. 3d. 

THESE AND MANY MORE BARGAINS ALWAYS AVAILABLE. 

CALLERS ALWAYS WELCOME. 

WE ARE PLEASED TO ASSIST WITH ALL YOUR PROBLEMS 

NOTHING IS TOO MUCH. IF WE HAVE NOT GOT WHAT YOU WANT, 
WE'LL DO OUR BEST TO GET IT. 

TERMS: S.A.E., ALL ENQUIRIES C.W.O. C.O.D. 5/- EXTRA. 

POSTAGE ON VALVES ed. RAM 

SATISFACTION ABJURED. 

RETURN POST SERVICE (SUBJECT TO STOCK). 

561 

AN (AEI PRODUCT 

Heats up from cold 

in 2# mina 

25 watt model 

for radio work 

6 ft. flexible lead 

with cordgrip 

Will give a lifetime 

of service 

Heat concentrated 

in bit 

Anatomy of a Superior 

Soldering Iron 
The Solon range of electric soldering irons includes 15 and 25 

watt models for radio, TV and electronic equipment; 65 watt 
models for household and workshop use. Larger models up 

to 240 watt also available. 

Select a 

Otrnii 
IRAQI MARK 

Used in industry for over 30 years 
Obtainable from your usual radio or electrical supplier 
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ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prac- 
tical and experimental uses. 
12 volt 36 watt AC /DC SBC 6/6. P. & P. 1/ -. 
12 volt 60 watt AC /DC SBC 8 /6. P. & P. 1 -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 /6. P. & P. 3/6. 
Set of 4 colours FLUORESCENT Paint. 
Red. Orange. Green and Blue in ; oz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs. 9/6. P. & P. 1/6. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY 37/6- 
The ideal instrument for workshop, lab, or 
factory. This wonderful device enables you 
to freeze" motion and examine moving 
parts as stationary. We supply a simple 
circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable You to easily and quickly construct 
a unit for infinite variety of speeds, from 1 

Sash in several seconds to several thousands 

pric down to 37/6 plus 
modified circuits bring 

NSP2 CV2290 STROBOTRON FLASH - 
TUBE made by Ferranti, brand new. LO. 
base. Price 15 / -. P. & P. 1 / -. 

MAGNETIC COUNTERS 
10 IMPULSES PER SECOND 

Very latest High Speed type 
ex P.O, guaranteed perfect, 
type No. 100B, coil 2.300 ohms. 
for 48 volt D.C. operation (will 
work on 36 volt), overall size 4 x 
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. 

I117f6131 

VARIABLE VOLTAGE 
TRANSFORMER 

Input 230 v. A.C. Output 
0-260 v. at 2.5 amp. Fully 
shrouded. New. 25.19.6. 
inc. carriage. Also available 
from stock. 5, 8. 10 and 20 
amp. Write for details. 

(Im- 
po rted). d). 12 /6 each P. & P. 1 /6. 

(1m- 

SIEMENS H.S. RELAY. Very latest type. 
sealed. 1196E. 1,700 ohms plus 1,700 ohms, 
single C/O contacts. Price 16/8 each, plus 
1 / -P. &P. 
S VOLT 40 A.H. ACCUMULATOR, in 
metal case with leather carrying handle. 
New. Price 27/8. carriage 8/ -. 
500 MICROAMP SUB- MINIATURE M/C 
METER. liin. diameter, flush mounting, 
single hole fixing. Scaled 0-1 mA. Supplied 
with Resistor for use as tinA if required. 
29/6 Plus II- P. & P. 
230 VOLT A.C. GEARED MOTORS 
Type B16G 80 r.p.m. 

. 
.26 lb. inch. 21.19.6. 

P.P. 2/ -. Type 016G 5 r.p.m.. 1.7 lb. inch, 
22.9.6. P.P. 2/6. Type DISC, 13 r.p.m.. 1.45 
lb. inch. 22.12.6. P.P. 2/6. 

LIGHT SENSITIVE SWITCH 
Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell. Relay, 
Transistor and Circuit, etc., price 25 /- 
plus 2/6 P. & P. Additional ORP.12. 

supplied 
plus 
eparately./ 

P. (Regret IIOL 
uppl 

AVO METER MODEL 7. Individually 
tested on all ranges and guaranteed. In- 
clusive of Test Leads. 211.0.0. P. & P. 5 /-. 
MINIATURE LEAD ACID ACCUMU- 
LATORS. (Brand New). 2V. 1.5 A.H. Size 
4 x li x lin. Wt. approx. f lb. 16/6 for 3, 
P. & P. 1 /6. 12V. 0.75 A.H. Size 4 x 3 x 1;1n. 
Wt. approx. 2 lb. (can be used as double 6V). 
15/6 each. P. & P. 1 /6. 

TRANSISTORS 
OC30 10 /- 0075 7/- 
0041 7/- 0076 61- 
0045 5/- 
OC45 9/- 

M/Pair 
0071 5/- 
0072 71- 
OC72 14/- 

M/Pair 
0073 6/- 

OC77 91- 
OC139 12/- 
00170 9/8 
OC171 10/6 
00200 10/6 
0C201 21/- 
Get 104 6/- 
Get 105 101- 

Get 114 5/- 
Get 573 12/6 
Get 573 25 /- 

M /Pair 
1N135A 4/. 
2N458 201- 
28005 301- 
2S013 1001 - 
SB345 7/6 
TK2OB 4/- 

SERVICE TRADING CO. 
All Mail Orders also callers. 

47-49 High Street, Kingston on Thames 
Tel: Kingston 9450 

Personal callers only 
9 Little Newport Street, London W.C.2 

(off Leicester Square) 
Tel: GERrard 0576. 

RADIO BOOKS 
BASIC ELE&'TRONI( S 

TESTED SHORT WAVE RECEIVER 
CIRCUITS USING M.A.T.s 5/6 
TESTED SHORT WAVE SUPERHET 
RECEIVER CIRCUITS USING MICRO - 
ALLOY TRANSISTORS 6/6 
22 TESTED Circuits using 

Micro Alloy Transistors 5/6 
AT A GLANCE Valve and T.V. 

Tube equivalents 4/- 
BRITISH Transistor Directory 9/- 
OSCILLOSCOPE Book 5/6 
USING an Oscilloscope 7/- 
OSCILLOSCOPE Equipment 5/6 
MULLARD Transistor Radios 5/6 
MULLARD Ref. Transistor Circts. 13 /6 
EXTRA Equipment Tape Recorder 6/6 
COIL Design and Construction 5/6 
TRANSISTOR Audio Amplifiers 6/6 
TRANSISTOR Circuits for Radio 

Control of Models 8/- 
RADIO Servicing Instruments 5/6 
BOY'S Book of Crystal Sets 3/- 
SERVICING Transistor Receivers 8/- 
ELECTRONIC Novelties 5/6 
ELECTRONIC Gadgets 5/- 
RADIO Valve Data "Wireless World" 7/- 
BEGINNERS' Guide to Radio 8/6 
MODERN Transistor Circuits for 

Beginners 8/- 
TRANSISTOR Test Equipment 4/- 
TRANSISTOR Circuits for the Con - 
structor (Bradley) Nos. 1,1, 3 and 4 4/- each 
All books include postage. List S.A.E. 

SELRAY BOOK CO. 
60 HAYES HILL, HAYES, BROMLEY 
KENT. Tel. HURetway 1818 

PADGETTS RADIO STORES 
OLD TOWN HALL, 
KNOWLER HILL, 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

ARMY SET TYPE 19 Mk. 3. Complete 
with one 6X8 valve, four 617. one 6B8G and 
one 8V6. The Receiver side of the set is 
complete in every way including the 500 
micro -amp. meter. The valves and a few 
parts in the "B" set have been removed. 
The set is very clean inside but the outer 
case is soiled. We are offering a first class 
receiver at the special price of 32/ -, carr. 10/ -, 
two for 60/-,carr. 15 / -. Set less Valves 12/ -, 
carr. 
Valves Removed from TV Sets. Tested 
on Millard Valve Tester, and are 100°ó as 
new. Three months unconditional guar- 
antee. POST FREE. 
ECL80 2/- í0C2 5/- 6/- 
ECC82 5/- 10F1 11- 4/- 
EY51 2/6 10P13 5/- 5/- 
EBF80 4/6 10P14 5/- 4/- 
EB91 9d. 20D1 3/- 4/8 
EF91 90. 20P1 5/- 4/6 
6SN7 2/9 20L1 5/- 1/8 
6F1 1/- 153T 61ß 5/6F14 SI- - 

U382 
Ed- 

- 4/- 6F34 sl- 
6F15 5/- g.IG b1- 6J 3/- 

PY80 
PY81 
PY82 
PZ30 
PCF80 
PCC84 
EAC91 
PL83 
PL33 
B36 
N37 

6LD20 5/- PL81 6/- 11801 8/6 
PCL82 6/- PL82 5/- U12 4/- 
EF80 1/6 or 101- per doz. Grade 2 EF80 for 
test purposes, 4/- doz. 
New Valves Ex. Units. POST FREE. 
ARP12 1/6, 6 for 5/6, box of 50 20 /, 1T4 2 / -, 
ARS 2 / -, ARTP2 2 / -, APT4 2 / -, APP37 2 / -, 
61(7 2 / -, 6X8 4/ -, 5U4 3 / -, 6SN7 3/ -, 6V6 3/ -, 
6V6GT 4/6, VR150 /30 2 /8, 6C4 2/ -, EL91 119. 
EF91 l/9, EF50 L-, e/- doz.. 6F6 2 /6, 5Z4 5 /6, 
6X5 4/6. 
P.M. Speakers. Removed from TV Sets. 
All perfect condition. Rola and Plessey, 
6 x 4in., 5/.: Goodman and R. and A., 7 x 410. 
6/-; Rola and R. and A. 61ín. round, 3/6; 
6in. Dish, round. 5/-; 8in. round, 6/ -. Post 
on any speaker, 2/ -. 
TV Tubes Picture Tested. Reclaimed 
from TV Sets. 12ín. 17/ -, 14111. 30/ -. Carr. 
7/6. 12 months unconditional guarantee. 
TYPE 46 SET complete with valves, less 
coils, crystals, and send- receive switch, but 
otherwise complete in new condition. 816. 
Grade two 4/8. Post 3/9. 

Mixed Mains Droppers. Removed from 
TV chassis. 10 /- per doz. Post free. 
New Boxed 12 Volt Vibrator Power Pack 
with spare vibrator and leads. 18/6. Carr 6/ -. 

Tube unit complete with meter and VCR138 
tube and valves 3818. Carriage 10/, 

October, 1963 
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= Lewis 
have the 
Cabinet E 

E 11111111111111111111111111111111111111111111111 E 

E for you 
We can supply any cabinet Si 

E to your own specification 
This is only one example of- 
THE LARGEST RANGE 
OF CABINETS IN THE 

E COUNTRY 
Equipment is also our 

E speciality. 

The Lowboy 
E Price 24 gns. 

J 1111111111111 I111I I1I I11I I I1111I I I I11I11I I Ill 11 111111111111' 

IMMED radio 
100(P103) Chase Side, Southgate, E 

London, N.14. Pal 3733/9666 
Send today for the two new 

E Lewis Catalogues 
-. Designed to assist your choice of = E cabinet and equipment. 

THE New Lewis Radio Cabinet Cata- E - logue -the most comprehensive ever - 
= prepared. THE unique 64 page equip- _ m ent catalogue. 
E Please send your two new catalogues 
= enclosed is P.O. for 3/6 which will be 

credited against any purchase I make. = 
E Name _._- _-------- 

Address - 
BLOCK CAPITALS PLEASE 

iiI I I I I I I I I I I I I I I I i I l I I I I I I I I l I I I l I I l I I I l I l I I I I I I I l I I l I l I lli 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1963 PRACTICAL WIRELESS 563 

of this famous Catalogue 

NOW READY ! 
This is the 4th Edition and 8th 
Re- printing of our Catalogue. In 
addition to enlarging it we have 
re- arranged many sections for 
easier reference. Customers who 
purchased earlier editions will 
need no encouragement to obtain 
this one. To new customers we 
would point out that of 5,000 
items listed all but 14 are 
actually in stock, and that 
this unique catalogue is 
backed by a Mail Order 
service second to none! 

POST COUPON TODAY 
Enclose P.O. 316 

100 
of useful formulae. 

PAGES plus a page 

Over 800 illustrations. 

Over 5000 components 

clearly listed and priced. 

OBTAINABLE ONLY 
FROM 

HOME RADIO 
LTD. 

187 London Road. Mitcham, Surrey 

ONLY 

2'6 
PLUS PosT 
AND PACKUNG 

NAME 

ADDRESS 

17 INCH 
14 INCH ems \í 

£11.10.0 
£7.10.0 How do we sell at 

12 months' Full . I '' this low price? 
written I, Sets are ex Rental. 

Guarantee. ' 
t Already well main- 

tained. Exchange ,[, JI We regun 
allowance - 

cubes ourselves. 
1 Legs 3916 per set. Valves and Parts 

Shown working all - 
are manufacturers 

channels in Shop. surpluses. All sets 

Personal coilection have a written 
advised. f 

guarantee covering 
Ins. and Carr. ° [Ube, valves and 

14in. 20f- all components. 
17in., 301- I Only Duke's can 

offer this. 
TV TUBES Regunned 

21in. 9916 17w. 7916 
IS, 14 and 12in. -S9'6 

Guaranteed One Year 
Ins. and Carr., 101 -. 

Add 101- refundable on OLD 
TUBE. 110° Tubes in Stock. 

Tested Service Tubes 

IS 
/121, 31/74, 36/24, 141, 

- I4KP4andothers. Carr. 
Satisfaction Guaranteed. 51 -. 

TELEPHONE L 
HANDSETS 15/6 pair. 

G.P.O. standard pat - 
. tern. House co Work. 

shop, garage, inter - 
office, etc. Works off 
any small battery. 
P. & P. 4,6. 

SPEAKERS 

i4 
7/g each 

6in., Bin., Tin. x 4in. 
all ' Money back guar - / anteed. Other 

- ' f// sizes, few only. 
'c Ex. mfd. salvage. 

-- P.P. 2'3. 

TAPE CABINETS 20/- 
To fit B.S.R. and Collard 
Studio Decks. Carriage 51.. 
Vol. Control slw with side knob. 
Miniature Transistor set type. 
21- each. 12 for 201 -. Post 
for one, 6d.; 12 for 1 /6. 

EXTENSION 
SPEAKERS 19/9 
2 -tone covered cabinet, bin. 
PM speakers, switch and flex. 
Ideal for kitchen, sick -room, 
etc. P.P. 3(3. 

VALVES 9d. each. 40-El 
Thousands of Valves available 
P.P. on 1 -4 6d., 12 116. 
LATEST LIST (stamps only). 

Stamp for 
FREE 
LIST 

DUKE &CO.(LONDON)LTD. Phone 

621'3 Romford Road, Manor Park, E.12 ILFORD 
Liverpool St. -Manor Pk. -10 mins. 6001/2/3 

SPECIAL OFFER! 
OBTAINABLE ONLY FROM R. & T.V. 
THE 

Q L9ften- 
COMBINED 
PORTABLE 

AND 
CAR 

RADIO 
THE RADIO WITH 
THE STAR FEATURES 
* 7- transistor auperbet. Output 360 mW. * Twotone grey 
wooden cabinet, fitted handle with silver coloured fittings. 
Size 121 a 8¡ a 341n. * Horizontal tuning scale, else 11f a 21íe., In diver with 
black lettering. * All stations clearly marked. * Ferrite rod internal aerial. * IF 470 Kr /e. * Operated Iron) PPP battery. * Full comprehenalve instruc- 
tions and point -to -point wiring diagram. * Printed circuit board, hack -printed 
with all component values. * Fully tunable over medium and long waveband. * Car aerial socket. * Puns after sale service. 

PARTS LIST AND CIRCUIT UTACItAM 2 /5. FREE with pest& 

ONLYU . .0 POSTAGEU& PACKING 

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

RADIO & T.V. COMPONENTS LTD. 
21e HIGH STREET, ACTON, LONDON, W.3. 
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TEST METERS 20.000 OHMS PER VOLT MODEL TP -58 
(illustrated). Reads voltages up to 1,000 L.C. 
at 20,060 ohms per volt and A.C. at 10,000 o.p.v.; 
L.C. current to 500 mA; Resistance to 10 Mega. 
Capacitance to 0.1N.P; becibéls from -20 10 
+36. Size 3) x 51 o 11in. 55.19.6. 
2000 OHMS PER VOLT MODEL TP -10. Reads 
A.C. and L.C. volts up to 1,000; L.C. current 
to 500 mA; Resistance to 1 Meg.; Capacitance 
to 1jt,F; Decibels from -20 to +36; Output 
jack for Audio measurements. Size 3f z 5 x 
1)in. 53.19,8. 
30,000 OHMS PER VOLT MODEL 500, Reads 
voltages up to 1,000 D.C. at 30,000 ohms per 
volt, and A.C. at 15,000 o.p.v.; D.C. current to 
12 amps.; Resistance to 60 Mege: Decibels 
from -20 to +56. Sizes 3e /ts x 6%s z 21in. 
58,19.8, 

LAVOIE UHF WAVEMETER MODEL 105. 
Coverage 375/725 Me /e. Complete with cor- 
rect Calibration Chart. First -class condition. 
Battery operated and portable, size 11 z 8 z 
7010. ONLY 53.19.8 (carriage 7/6). 

C0880R TYPE 1035 DOUBLE 
BEAM OSCILLOSCOPES. A few 
only of these modem scopes, over- 
hauled and in perfect order ONLY 
846. Further details on request. 

AMERICAN DESK TELEPHONE. 
complete with handset. Non -dial 
type, but has internal bell. Ideal 
for extension or inter-corn. BRAND 
NEW. ONLY 80 / -. (Post 4/ -.) 

ACOB 89/1 STICK MIKE with 
eceened lead and table stand. 
ONLY 82/6. (Poet 1/6.) 

HRO SENIOR TABLE MODEL RECEIV- 
ERS. Complete with 9 coils sets covering 
50 Ke /s to 30 Mc /s. Used, very good con- 
dition, aerial tested. A few late Model ST 
with I.O. valves, 422.10.0 (carriage 30/ -) 

DOUBLE BEAM OSCILLOSCOPE TUBES. 
Another purchase of Type CV 1596, 
equivalent to Cossor 091) as used in 
Oscilloscopes by Comer (339 series) and 
Hartley A Erskine (13 series). Listed 512. 
Brand new in maker's crates, 56 /- (carr.5 / -) 

CRYSTAL DESK MIKE with screened lead and 
built -in stand. ONLY 13 / -. (Poet 118). 

P.W. "CELESTE 7" RECEIVER 

TOTAL 
BUILDING 

"POCK ET 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. 
easeforonlyg A 42 /6 (P. A F. 

components 
/6). Ten- 

page constructional book tree with 
parts or separately 1 /6. B.A.E. for 
parte price list, 

COST 

Build this latest 
P.W. seven tran- 
sistor portable. as 
described in June 
and July issues. 
Medium and Long 
waves, with output 
of 1 watt from large 
7 x 4 in. loud- 
speaker. Internal 
high gain aerial with 
car aerial socket. All 
components sold 
separately -parts 
list S.A.E. 

£9.19.6 

PCR COMMUNICATION RECEIVERS 
Manufactured by Pre and Philips. One of the Army's most versatile and sensitive 
seta RP stage and 2 of IF using 6 British I.O. type valves. Large 180 degrees 
Illuminated and Calibrated DIaL Flywheel tuning with locking device. Aerial 
trimmer. Tone and volume controls. Band switch from panel jacks for speaker 
or phones. In black metal case, size 17'L z 8'H x 10'D. Model PCR2 covers 
6.22 Mc /s, 200-550 metres, and 850.2,000 metres, 65.19.8. Model PORI. As 
PCRS but has 2 Short Wave Bands, 2.0-7.0 Mc /e and 7.0 -23.0 Mc /s and Medium 
Wave Band 190 -550 metres, ONLY 68.8.0. Every receiver aerial tested before 
despatch. Add 10/6 caer. Both types need, but excellent condition. Designed to 
operate from bulky external power supply, but any set can be fitted with 
BRAND NEW COMPONENTS INTERNAL PACK for 200/250 v. A.O. at 
extra cwt of 52. S.A.E. for illustrated leaflet. 

"Practical Wireless" 6 transistor Personal Receiver. '2 band printed circuit. etc. 
Building cost 57.19.6, "Pocket 4" Transistor Personal. Ideal for beginner. 
Building cost 42/6. All components sold separately, pria lists for stator of obord 
S.A.E. 
MINIATURE MOTORS. Ides) for models. Operates on 3.6 volts D.C. Bisa 
14 x 1 x 1° /,sin. plue Din. spindle. BRAND NEW, 5/- or 6 for 25 / -. 
20 /- CONSTRUCTOR'S PARCEL. Assorted colors wiring wire, solder, resistors, 
condensers, volume controls, tag panel. ALL NEW (Post 2/61. 
RESISTORS. 100 assorted values our choice. NEW I0 / -. 
CONDENSERS. 100 assorted mica and sllvermica. NEW 12 /e. 

HARRIS ELECTRONICS (LONDON) LTD. 
138 GRAY'S INN ROAD, LONDON, W.C.I Telephone TERminus 7937 
Please include carriage costs on ALL items. Open until 1 p.m. Saturdays. We are 
2 wins from High Holborn (Chancery Lane Stat and 5 mina bus from King's Crow 

TRANSISTORS FROM I13 
GREEN SPOT A.F. 3 volt. ONLY 1 73. 
YELLOW SPOT A.F. 6 volt 116. 

RED SPOTS. Now ONLY 119 each. 
WHITE SPOTS. ONLY 276 each. 

MICRO -ALLOY TRANSISTORS 
MATIOO 779, MATIOI 876, MATI20 779, 
MAT121 876. 22 Tested Circuits using 
Micro -Alloy Transistors 5f -. 

MULLARD TRANSISTORS 
OC70 676, 007 I 676, 0072 87 -, Matched 
Pr. 161 -, 0031 81 -, Matched Pr. 167 -, 0078 
BI -, 0C44 913, 0C45 9f -, OC170 9/6, 
OCI7I 1076, AF102 2716, AFI 14 1I/., AFI I5 
10 /6, AFII6 107 -, AFI 17 976, AFI24 
AFI25 1076, AF126 101 -, AF127 916. 
DIODES 0A70, 0A79, 0A81, 0A90, 
0A91 all 3r- each. BY100 13f -. 
SURPLUS DIODES CG3E I76. 
Miniature Type 3 for 27 -, 7/- doz. 
TRANSISTOR HOLDERS 3 or 5 pin II., 

REPANCO COMPONENTS 
TRANSISTOR TRANSFORMERS 

TT49 Interstage, TT45 Driver, TT46 Output, 
TT47 Driver. All 5r- each. 
FR2 Ferrite Rod Aerial 1216. 

DRXI Crystal Set Coil M. & L. 3 /., 
DRR2 Dual Range Coils 476. 
CHI Miniature R.F. Chokes 276. 
THE HIKER, 4 Transistor Portable. 
Step -by -Step Instructions I4. 

ALL SENT POST FREE IN U.K. by 

PETNERICR'S 
RADIO 

SUPPLIES 
22 High Street, Bideford, N. Devon. 

Tel.: Bideford 1217 
S.A.E. with ALL enquiries please. 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 39/6, 
complete kit. by post 2/6 extra. 
Tunable range 70-150 Mc /s. Write 
today for interesting literature, s.a.e. 
please. If a newcomer to Short Wave 
Radio, ask for free copy of world - 
famous "Globe -King" Short Wave 
Kits and other receivers. Stamp for 
post please, not s.a.e. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

BBC ITV F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft, 21f.. External 
S/D 30/ -. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array, 25/ -, 5 
Element, 35/ -. Wall 
mounting, 3 Element, 35/ -. 
5 Element. 45/ -. 
COMBINED B.B.C./I.T.V. 
Loft 1 +3, 41/3; 1 +5, 48/9. 
Wall mounting 1 +3. 58/3: 
1 +5. 83. 
63/9:1 +/95, 71/3. 

Chi mney 1 +3. 

F.M. (BAND 2). Loft SID, 12/6: "H ". 
30/ -. 3 Element. 5B /8. External units 
available. Coax. cable 8d. yd. Coax. 
Plugs 1/3. C.W.O. or C.O.D. P.P. 3/ , 
Send 8d. stamps for illustrated lists. 
Banta IV 625 line Aerials also available. 

K.V.A. ELECTRONICS (Dept. P.W.) 
3B, Godstone Road, Kenley, Surrey. 

JAG ELECTRONICS & CABINET MAKERS 
LTD. 

No. 9 WORKSHOPS GRAPES PLACE, 
SLOUGH, BUCKS. 

Valves 

EB91 
EBF80 
EBF89 
ECH35 
ECC81 
ECC82 
ECC83 
ECF80 
ECF82 
ECC84 
ECLBO 
ECL82 
EF80 
EF85 
EF91 
EL33 
F.L84 
EY51 
EY66 
E7.80 
F,Z61 
GZ32 
KT33c 
KT36 
PCC84 
PCF80 

and Line OPT. Surplus or Ex- 
Equipment. 

21- PCL82 4/6 6F1 3/- 
4/6 PCL83 5/- 6F12 111- 
5/- PCL84 6/6 13F13 5/- 
8/- PL33 7/- 6F14 5/- 
3/8 PL36 7/- 6F15 8/- 
3/8 PL38 10/- 6L1 71- 
4/- PL81 8/- 6L16 8/- 
4/8 PL62 4/6 61'25 5/- 
5/- PL83 5/- 6P28 8/- 
5/- PY31 6/6 10E1 3/- 
4/- PY32 7/6 10P13 6/8 
6/- 1'Y33 7/6 10P14 6/3 
2/- PY80 3/8 20131 4/- 
4/8 PY81 3/6 20F2 8/- 
1/8 PY62 3/6 20L1 8/- 
5/- PY83 6/- 20P1 7/- 

4/8 PZ30 7/- 20P3 7/6 
3/- U24 6/- 20P4 12/- 

4/6 1.125 8/- 20P5 7/6 
4/- U26 8/- 301'4 /- 
4/8 U191 7/- 6C9 10/- 
5/- 1.1301 9/- 10C2 10/- 
4/- U801 14/- 10C1 10/- 
7/- UBC41 5/- ECH42 8/- 
4/8 UCC84 7/6 UF42 2/6 
4/6 UCF80 7/6 UAF42 5/- 

Many other Types. 
TERMS: S.A.E. all enquiries C.W.O. Pos- 
tage on valves 6d. each. Send for list. 
CABINETS. Many types available including 
speaker, gram, tape recorder, and radio. 

TRADE ENQUIRIES INVITED. 

RES /CAP. BRIDGEA. & /p. 2/6 

Checks all types of resistors, condensers 
6 RANGES 

Built in I hour. Direct reading. 
READY CALIBRATED 

Stamp for details of this and other kits. 
Please write to: 

RADIO MAIL (Dept. PH) 
Raleigh Mews, Raleigh Street, Nottingham 

ll 
1 
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4 -STAGE 
REFLEX 

565 

RADIONIC 
CONSTRUCTIONAL AND 
EXPERIMENTAL SYSTEM 

(SELECTED BY THE COUNCIL OF INDUSTRIAL DESIGN FOR 
DISPLAY IN THE DESIGN CENTRE, LONDON) 

The Radio and Electronic construction system you have been waiting for. 
With top quality components mounted on colour -coded plastic bases, 
perforated transparent panel, perforated brass connecting strip and 
screw connection for positive contact you can quickly build any 
circuit and check it at a glance. Peak performances achieved. Already 
used by many schools and technical colleges for instructional purposes. 
NO SOLDERING -NO SPECIAL SKILL -NO MAINS - 
FULLY ENGINEERED -COLOUR -CODED MOUNTINGS - 
FIRST CLASS COMPONENTS -MU LLARD TRANSISTORS - 
PROGRESSIVE - FLEXIBLE - EXPERIMENTAL - IN- 
STRUCTIONAL -IDEAL RESEARCH FACILITY -RADIONIC 
NEWS LETTER. 
Set No. I. E5.18.6. Set No. 3. 010.19.6. 
14 Circuit Sheets. 22 Circuit Sheets. 
Diode Detector and two Ampli- High quality Push -Pull Amplifier 
fier stages; and 11,000 lines 7 x 4 inch 3 12 
Transistor Detector and Ampli- loudspeaker convert circuits I -20 
fier; Multi -vibrator. to loudspeaker operation. 
Regenerative Receivers; Amplifier can be operated from 
Earphone operation. microphone or gramophone pick - 
Set No. 2. E6.19.6. up. 
20 Circuit Sheets. Set No. 4. EI4.19.6. 
Circuits of Set No. I plus capacity 26 Circuit Sheets. 
reaction, T.R.F. and Reflex Builds high quality six transistor 
Receivers; superheterodyne receivers, as 
Earphone operation. well as circuits of sets 1 -3. 

Postage and Packing extra on each of the above. 
Sets or Separate Components available from authorised Retailers or 
direct from Radionic Products Limited. 
TRADE ENQUIRIES ARE INVITED. 
full Details and price lists from: 

RADIONIC PRODUCTS LIMITED 
ADASTRAL HOUSE, NUTFIELD, Nr. REDHILL, SURREY 

Telephone: Redhill (RL6) 5050 Telex: 21433 

FREE _ 
T O A MB / T/ O US ENGINEER s 

THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the blest 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.1.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 Csan ¿a5 a week, send for your 
copy of "ENGANEERING OPPORTUNITIES" 
today-FREE. 

WHICH IS YOUR 
PET SUBJECT? 

BAechanical Eng.. 
Electrical Eng.. 

Civil Engineering, 
Rsdlo Engineering, 

4utomoblle Eng.. 
Aeronautical Eng., 

Production Eng.. 
Building. Plastics, 
Draughtsmanship, 

Television. etc. 

GET SOME 
LETTERS AFTER 

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

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

A.M.I. M.I. 
A.1.0.5. 

A.F. R.AI.S. 
B.Sc. 

A.M. BrIt. I.R.E. 
City 4 Guilds 

Ben. Cert. of Education 
Etc.. eta 

PRACTICAL 
INCLUDING 

EQUIPMENT 
TOOLS! 

The tpscialúr Flee- 

Basic Practical and Theore- B.LE.T.fincorporor- tic Courses for beginners in EA/J.InuituruJ 
Radio, T.V. Electronics, Etc., NOW offert you a A.M.Brit.I.R.E. City A Guilds rrallaborarory. train - 

Radio Amateurs' Esam. ¡rig ar home with 
R.T.E.B. Certificate practical equipment. 
P.M.G. Certificase Ark for derails. Practical Radio 

Radio a Television Servicing B e l E.T. Practical Electronics 
Electronics Engineering SCHOOL OF Automation 

ELECTRONICS 

POST COUPON NOW ! 
Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write If you prefer not to cut page) 

NAME 

BRITISH 'INSTITUTE OF ENGINEERING l 

TECHNOLOGY (Incorporating E.MJ. Institutes) 
(Dept. SE /2I ), 29 Wright's Lane, London, W.8 SUBJECT OR EXAM SE/21 TNAT INTERESTS ME ---- - - - -- ---- - ---- -- 

ADDRESS 

THE B.LE.T. IS THE LEADING ORGANISATION OF, ITS KIND IN THE WORLD 
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LISTEN TO THE WORLD on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Recrnas speech and music 
horn all over the world. Price 
includes valve and one coil 
covering 40 -100 metres. Can 
be extended to cover 10 -100 
metres. Can be converted to 2 
or 3 valve and all -mains 
speaker use. Total Building 
Costs 35/- P. & P. 2/ -. 

R.C.S. TRANSISTORISED 
TAPE TUNER 

Wonderful reproduction of all your 
favourite programmes. Covers full 
medium wave baud. Special circuit 
incorporating ferrite rod aerial and 
tuning condenser gives COMPLETE 
STATION SEPARATION. Attrac- 
tive case size 3 x 21 x lin. deep. NO 
EXTERNAL AERIAL OR EARTH 
REQUIRED. Chassis and compo- 
nents colour coded for easy con- 
struction. All parts supplied with 
step by step instructions. 

ONLY t25 I & P 

(VT3 battery 2/6 extra). 

THE R.C.S. PERSONAL SET 
For Private Listening 

An amazing little set. with built -in 
ferrite rod aerial bringing in medium wave 
at wonderful volume. Sturdy case. 
Size only 2t x 31 x lin. Fits into the 
palm of the hand. Drilled chassis colour 
coded for easy assembly. Total Building 
Costs (including earpiece) P. &P. 30/- 2/ -. 

R.C.S. CRYSTAL RECEIVER 
Covering medium wave band. Ideal for the 
beginner! All components in- 8/e v P. & P. 
eluding case. 1/6. 
(Suitable headphones 9/6). Easily converted to 
1- transistor or 2 -stage transistor receiver. 
All parts available separately. Send S.A.E. for free layout plans 

and parts lists of any of the above sets. 

R.C.S. PRODUCTS (RADIO) LTD. 
II OLIVER ROAD, LONDON, E.17 

(Mail Order Only) 

90 DAY GUARANTEE 
ABSOLUTELY 

BRAND NEW VALVES 
ALWAYS IN STOCK 

DAF96 7/9 EY51 8/3 UAABC8028 /3 
D F91 5/3 EY86 8/3 UCH81 8/6 
DF96 7/9 EZ40 6/- UCL83 12/3 
DK91 6/9 EZ80 5/9 UF89 7/3 
DK92 6/9 PCC84 8/- UL41 8/- 
DK96 7/9 PCF80 8/- UL84 7/9 
DL92 6/9 PCL82 8/6 UU8 17/- 
DL94 7/- PCL83 10 /6 1T4 5/3 
DL96 7/9 PCL85 10/6 1R5 6/9 
ECC81 5/9 PL81 10/3 354 6/9 
ECC82 7/3 PL83 7/9 3V4 7/- 
ECC83 7/3 PY33 12/- 5Y3GT 7/9 
ECC84 7/3 PY81 7/- 6V6G 5/9 
ECC85 7/3 PY82 6/6 20L1 18/6 
ECH81 7/3 PY800 9/6 20P4 20/- 
ECL80 7/6 U25 11/3 30FL1 9/9 
EF80 5/- U26 9/6 30PL1 10 /8 
EF86 8/9 U191 11/9 30PL13 10/3 
EL41 8/- U301 17 /- 185BT 19/6 

IF VALVE NOT LISTED SEND S.A.E. 

AMPLIFIERS 
Individually made in our own workshop. 
From 500 m/w output to 75 watts output. 
These amplifiers can also be made to your 
own specification if required. Mono or 
Stereo. Please send S.A.E. for all enquiries. 
Cond - Resistors - Diodes 
Potentiometers - Speakers - Metal 
Rectifiers - All Types of Radio and TV 
Spares - L.O.P.T.S - F.O.P.T.S - Line 
and Frame Blocking Ocs., TX. 
We specialise in second -hand spares 
Technical Advice Always Available by Phone 
TERMS: C.W.O. plus 6d. postage per valve. 

C.O.D. S.A.E. for all enquiries. 
We offer Green Shield stamps 

Satisfaction Assured - Return Post Service 

WITWORTH T.V. SERVICE 
32a, All Saints Road, London, W.II 
Tel. PARK 9972 Open all day Mon -Sat inc. 

October, 1963 

O U o 
PRICE LISTS & INFORMATION ON 

Various Designs in 

Practical Radio Wireless R.S.G.B. 

Wireless Constructor World Bulletin 

SEND 6d. POSTAGE FOR 

OSMOR LTD 

CIRCUITS 

418 BRIGHTON ROAD 
S. CROYDON SURREY 
Telephone CRO 5148 

MULTIMETERS 
Fully Guaranteed. brand new, boxed with 
test leads, batteries, instructions. 
LOWEST PRICES IN THE COUNTRY 
1,000 o.p.v. 0-15- 150.1,000 v. D.C. and A.C. 
0- 150mA. D.C. Resistance 0.100K 35/, 
Post 1/6. 
10,000 o.p.v. 05 -25- 100 -500 -1,000 v. D.C. and 
A.C. 0 -100µA and 0- 250mA. D.C. Resistance 
0 -30K. 0 -3M., 72/8. Post 1 /8. 
30,000 o.p.v. 0 -0.25 -1- 10-50- 250. 500 -1.000 v. 
D.C. 0-10-50-250-500 v. A.C. 0. 50µA, 0-10-250 
mA D.C. Resistance 0-10K, 0-1M, 0 -10M.. 
99/6. Post 2/ -. 
50,000 o.p.v. 0-10-50-250-500-1.000 v. D.C. and 
A.C. 0 -25µA, 0- 2.5- 25- 250mA. D.C. Resis- 
tance 0 -10K, 0 -100K, 0 -1M, 0 -10M. Capacity. 
Inductance, dB ranges, 87.2.8. Post 2/8. 

Illustrated leaflet on request. 
18,000 o.p.v. 25 range Multimeter kit. with 
Weston 0 -50µA meter now reduced to 65/- 
post paid. Circuit etc., free, for stamp. 

PLANET INSTRUMENT CO., 

25, DOMINION AVENUE, LEEDS? 

THE AMATEUR RADIO 
HANDBOOK 

by R.S.G.B., 3rd edition, 34/ -, postage 2/6. 

Wireless Servicing Manual, new edition, 
by Cocking. 25/- 

. 
postage 1 / -. 

How to Listen to the World, new edition, 
by Johansen, 14/6, postage 1 / -. 
Radio and Line Transmission. by Daniel- 
son. Vol. 1.. 21/ -. Vol. 2.., 22/6, postage 1/ -. 
Beginners Guide to Television, new 
edition. 8/6. postage 9d. 
More about Loudspeakers, by Briggs, 
8/6, postage 11 -. 
Mollard Translator Radios, circuitry 
and Servicing, 5/-, postage 6d. 
Guide to Amateur Radio, new edition, 
by R.S.G.B. 3/6. postage 6d. 
Special offer of Micro Alloy Transistors, 
etc. Send for list. 
UNIVERSAL BOOK CO. 

12 Little Newport Street, London, W.C.2 
(adjoining Lisle Street) 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GET A CERTIFICATE ! 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure a recognised 
qualification or extend your knowledge 
of Radio and T.V. Let us show you how. 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. Chambers College pro- 
vides first rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms., 
Grad. Brit. I.R.E. Guide also gives 
details of range of diploma courses 
in Radio /T.V. Servicing, Electronics 
and other branches of engineering, 
together with particulars of our 

remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 

CHAMBERS COLLEGE 
(lncorp. National Inst. of Engineering) 

(Dept.46I), 148 HOLBORN 
LONDON, E.C.I 
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GUARANTEED 

* VALVES 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised. 

PRACTICAL WIRELESS 

POST 
1 Valve ed.. 2-11, 1 / -. 
TEES for 11 or more 

valves. 

3 MONTHS 
GUARANTEE 

la writing wltb 
every valve. 

FREE TRANSIT IN- 
SURANCE. eiattefaction 
or Money back Guaran- 
tee on Goode it returned 

within 14 daue. 

QT 
105GT 
165 7/- 6K50 6/- 
168 9/9 6K8OT 8/8 
1H6GT 8)9 8525 8/6 
1L4 81- 611 9/6 
11.06 413 OLI 7/6 
1LN5 4/86L80 8/8 26L6GT 7/9 
195GT 8/9 61.18 49 26260 8/- 
196 6/6 8L19 12 /6 2624G 71- 
105 6/3 61.020 7/9 26Z5 6/- 
164 7)6 857 7/6 20280 81- 
185 4/6 871 9/8 27811 17/6 
1T4 2/- 89813 8/6 SOC1 8/9 
2021 6/8 8928 9/9 30015 11/6 
SA4 4/- 8Q70 616 3095 6/- 
SAO 8/B 84702 S/- 8OFLI 8/6 
806 4/- 6870 9/- 301.1 6/6 
8Q4 7/- 69A7 6/9 801.16 8/9 
664 6/- 68C7 4/9 80P4 9/6 
684 6/6'6867 4/930918 7/0 
68402 9/6 68117 8/- 30919 18/0 
5T6 8/- 68]7 51- 3091.1 9/3 
5140 4/9 68K7 6/- 809118 9/6 
0Y40 7/6 88L7GT 619 3506 8/6 
6Y80 4/9 06117GT 4/6 S6LeOT 8/- 
MGT 5/6 6807 6/8 36W4 6/- 
62461 9/6 8887 3/8 862,4482 6/6 
624 9/- 8040T 9/6 862862 /- 
6Z4G 7/- 81184) 4/6 41 6/6 
6Z40T 9/8 8V802 8/- 46 8/8 
6/801.8 9/- 6X4 4/6 6086 7/9 
SAO 8/9 6160 6/- 5006 6'6 
6A7 9/- 1,6150? 5/6601.602 7/6 
6A80 7/91760 9/- 63111) 9/8 
SABOT 19/6 7117 7/9 61132 17/6 
SAC7 8/- 7C6 7/8 618PT 11 /- 
SAGS 9/9 708 7/6 021IT 18/6 
SAW 6/9 757 7/8 75 5/6 
9ÁK6 6/- 737 15/- 78 5/- 
8ÁL6 8/8 787 819 80 5/6 
SAMS 8/- 7Y4 6/- 83 9/8 
SAGS 6/- 7Z4 5/- 185BT 19/8 
SATO 6/- 868 8/- 18611TA19/S 
6A OB 7/- 1021 11 /8 807(A) 9/- 
OAV6 5/9 1002 14/8 807E 4/9 
587 8/5 1071 419 813 49/- 
81380 8/-11079 10/6'832 14/- 
611A6 6/610718 101- 868A 12 /6 
5888 6 /81101.611 14/6 954 3/9 
68616G 15 /=,10713 8/6 965 2/3 
6958 6/- 110P14 9/6 966 
5916 5/9110P16 7/- 1626 
6H57 8l8112Á6 2/8 6763 
6698 9/81124115 9/- 9001 
68W1 6/9 /EAT 6/6 9006 
SBW7 5/- 1E817 5/6 0003 
624 2/8 12Á11O 9)- ATP4 
506 5/8 12Á07 61- AZ81 
606 8/6 12AV8 6/9 AZ41 
609 11 /- 124X7 8/6 1138 
SCD60 17/8 1213Á8 7/- 010 
60118 8 /812BE8 819 
613E 3/3 12BH7 8/9 
IDS 9/61228 6/6 
008 8/- 12E1 17/6 

12198 1/9 
1245431 8/3 
12470T 8/- 
12K70T 4/6 
IRKS 9/9 
12X801 9/6 
120713T 4/8 

4/8 61E7 5/9,2001 8/9 DIM 9/- 
9/8 8X70 21-12072 9/6 01.82 6/- 
7/8 6K70T 4/8120L1 18/- DL94 8/6 

2071 '70 1)L98 -/e 
2093 12/6 EA50 118 
20P4 17/- EABC80 8/6 
2075 16/- EAC91 4/- 

EAF42 8/3 
E1184 1/3 
EB41 6/- 
EB91 8/2 

EZ40 8/8 
EZ41 8/9 
EZ80 5/9 
EZ81 8/- 
FW 4/600 7/- 
GT1c 12/0 
GZ82 7/6 
GZ34 11/8 
HK90 9/8 037 
HL41DD 8/6 050 
HN309 19/- 1152 

EBC33 4/9 HVR2 9/- 078 
EBC41 7I9KT32 e/9 1178 
EBC81 7/9 KT33C 4/-111107 
EBF80 7/8 KT88 14/-10191 
EBF88 9/6 HT44 8/-III281 
EBF89 7/9 KT56 17/8 
EBLE1 9/9 KT81 8/6 
EBL81 17/61KT83 4/8 
EC52 4/9'KT88 13/6 
EC91 4/6IKT78 8/0 
EC92 8/8 HT88 10/- 
ECC81 7/6 KTW61 5/9 
80082 4/- KTWO2 6/6 
ECC88 4/5 HTW88 5/9 
E0084 9/- HTZ83 11/- 
E0036 6/9 L63 8/- 
£0040 9/8 LN152 8/8 
90081 4/9161114 7/- 
E0082 4/9 987 10/8 
EC088 6/- N78 18/- 
ECC84 7/8 N108 13/- 
ECC86 7/6 516E 8/8 
ECC88 11/8 P41 8/8 
ECP80 8/8 761 2/9 
EC982 8/8 PAHCBO 8/- 
£CH21 1118 PC88 11/6 
ECH86 7/6 PC97 9/8 
ECH42 8/8 90084 8/6 
ECH81 7/- P0086 7/9 
BOMBS 8/8 P0088 11/9 
£CL80 8/8 P0089 8/8 
ECL82 81- PCC189 18/8 
ECL88 10/6 PCF80 8/9 
ECL85 10/8 PCP82 7/- 
EF2E 7/- PCF84 12/- 
5P88 8/8 PCF88 11/- 
EF97A 7/- PCL82 7/3 
EF39 4/8 PCL83 9/- 
B F40 11/- 
EF41 8/- 
&F42 8/9 

2/- EF60-9R1/e 
6/8 E760(A) E/8 
7/6 EP64 8/3 PEN48 4/6 
8/6 EF80 4/8 71.88 9/6 
4/9 EP86 8/- PL36 9/8 
6/9 EMI 7/0 1.1.80 17/6 
2/6 E789 8/9 91.81 8/9 
7/6 £791 e/- PL82 6/8 
7/- EP92 8/- PL83 e/8 
6/9 E7188 9/9 71.,84 718 
81- EF184 9/6 91.820 8/3 

E 118E 7/8 P6184 9/8 
ELSE 8/9 P14 1E/6 
EL33 7/- 1.122 9/- 
EL84 11/6 PY31 8/- 
E1.86 61- PY32 10/- 
EL88 12/8 PY33 11/- 
E1.41 8/- PY80 6/8 
51.42 7/9 PY81 6/8 
EL81 8/9 PY82 5/8 
E1.84 8/8 PY83 6/9 
EL85 9/9 PY88 9/- 
ELK 8/9 PY800 9/- 
81.95 8/8 PZ30 9/8 
EM84 8/9 R19 9/8 
51180 7/0 RL18 11/- 
EMI 8/8 8P41 2/8 
EM84 8/9 BP61 2/- 

9/8 9026 18/- 
15/-1802160 9/8 
78 T41 80 
7Ì3 TDD4 8j8 
9/8 014 718 

Old 
II22 
024 
U25 
II28 
O31 
1133 
035 

901.134 7/3 
PCL85 10/-103180 9/8 
PCL86 10/6 IIR1C 7/6 
PEN25 318I11II8 121- 

17177 9/6 
1108 18/8 
QY1N 11/- 
02E1 9/e 
0241 6/- 
0285 lb- 
V940 9/- 
VP23 2/9 
VP41 6/6 
VR105 618 
VR150 6/- 
W78 4/9 
W81 7l9 
161M 11/- 
163 8/8 
186 11/- 
108 7/9 
178M 11/- 
178 211- 
179 21/- 
181M 9/- 
1183 81- 
263 4/9 
288 8/8 

7/6 
68 

12Ì8 
10/8 
8/8 
71- 

I4l- 
12/8 
28/- 
4/9 
418 
518 
4/8 

12/6 
11/8 

9/8 
U282 15/- 
11301 32/8 
14309 6/6 
11929 9/8 
0839 11/6 
0404 8/- 
0801 19/- 
OAB080 7/- 
OAF42 7/9 
0841 7/- 
013041 7/8 
IIB081 7/9 
00780 7/9 
IIBF89 7/8 
IIBL21 12/- 
IIC92 8/8 
IICC84 12/- 
1700815 7/3 
IIC780 13/3 
IICHE1 9/8 
IICH42 7/3 
1701181 7/9 
11CL82 9/8 
1701.133 121- 
UF41 '/8 
17742 6/8 
11880 7/- 
0786 7/6 
1772.6 14/6 
17989 7/- 
171.41 1- 
IIL44 14/- 
11L48 9/9 
11L84 7/- 

CCH85 19/8 

Cá1 ^,9IB 

D77 3/8 
671 4/9 DAN 11/8 
ON 7/6 DAC89 9/9 
6780 410 DAF91 4/8 
8118 4/9 DAF98 7/3 
4714 9/6 D783 8/9 
5715 9/6 DF91 8/- 
8719 8/- 0788 7/3 
6782 4/9189A7 ./. 0797 7/8 
0138 4/- 12807 4/001188 8/6 
588 1/8 12807 8/6'D1178 4/8 
625 4/8 12827 510 0X32 9/6 
4250 8/- 1PSK7 4/8 DX91 6/8 
4250T 4/8128570T5/9 0K92 d- 
en 8/8 12807 8/8 0K96 7/8 £586 
617 8/8 1303 5/8 131,38 7/8 E981 
6270 4/9 1487 14/8 131.36 7/8 EY61 
617GT 7l6 19AQ5 "79 DIAS 9/- 1E986 
6080T 5l- 19B38 14/- D1,75 6/- EY88 

100'. 
TYPES 
NOT 

LISTED 
B.A.E. 
ENQB, 

wmwswilmem 

567 

Tus bes 
cwt. a Due. I- ,d. 

MOST MOLLARD, 
MAZDA, C08SOR. 
EMITRON. EMI- 
SCOPE, ORINAR, 
FERRANTI TYPES, 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY- - 
COMPARE OUR PRICES 

GUARANTEED NEW 1YPES 

e Mon 6e 12 Months 

12in. £2. 0.0 £3. 0.0 

14in. £2.10.0 £3.10.0 

15-17in.£3. 5.0 £4. 5.0 

21 in. £3.15.0 £5.15.0 

MW 81/74 
£3.15.0 
MW 31/24 
£4.15.0 
CRM 172 

MW 43/64 
£6.0.0 

SPECIAL TEMPORARY OFFER 
Due to huge Bulk Special Purchase 
we are offering MW 31 -74 Tole, at 
the unrepeatable price of 291-. MW 
36/24 ditto, 89 / -, P.P. 12 /8. The 
above are guaranteed for 6 months. 

P.M. SPEAKERS. S0 Top Slakes. 

6l'. 7/6 'i 4in. 8/6 Bin. 

VALUE! 
4 watt AMPLIFIERS 
excellent amplifier with 
high gain prounlo .t age, 
11193 driving 101'14 output 
stage, complete with lin. 
speaker. In attractive 
tone case. Tone control, 
negative feed -back, ready 
for immediate use. indivi- 
dually tested. Amazing 
volume and clarity. Ideal for guitars, record players, p.a. in small halls, baby 
alarms etc. Easily worth 5b. Our price whilst 
stocks last. Carr. 45 
Packing, etc. 7/6. 

100 RESISTORS 6/6 
Excellent. nues i -3 watt. 

100 CONDENSERS 10/- 
Minieture Ceramic and yilver Slica 
Coodeorere. 3 pF to 5,000 pl.'. LINT 
VA LI 1. OVER £5. 

32 POTS. Popular vans.. 5K to 
1/ Meg. l 'nosed. oozed, pre .4'C 
et. long .p.. switched, etc. Y VV 

CONDENSERS. -15 Mixed. Electrop lie. 
Many popular are. l.iet 10/. 
Value E5. 

mirk 
Price 

SILICON RECTS. 
250V 60umA standard TV replace- 
ment. 'I op qun,ity 8/6 ct iol 14/- 

3 VALVE AMPLIFIERS 
Kit ut uew parte. consulting chew/., 
mains and output transformers. valves 
(P61, 6G6G. 6X501 and all components. 
With lull instructions for making high 
gain amplifier with separate base and 
treble controls. negative teed- 29/w back etc. Truly unaaoalvalneat 

COAX. low ion, 6d. yd., 28 yds., 
11/8, 60 yds. 26 / -, 100 yds., 42/6. 
Coax 71.13., Ils. Wall outlet bole. 8/6. 

NEW SHOP 
BRIGHTON 

OPENING IN LARGE PREMISES 

11 -12 North Rd., BRIGHTON 
With Widest Stocks, Kemmel Pelee.: TV's, Radios, Valves, Tran- 
slators, 51-71 Equipment, Loudspeakers, Autoohangon, Cables, 

Components, H0. 

AM/FM RADIOS 
Fantastic offer. 7 valves plus 

diodes. Contemporary Cabinet. 
Top quality and Mnie6. A.F.C. 
P.V.C. Absolutely comp - £11 lete Guaranteed 3 months A 

PORTABLE RECORD PLAYERS. Take 
all axes Records, all speeds, amplifier, 
auto- changer Garrard new ' liu,liue" 
Gram. In two -tone Case. 13 gras. All absolutely new. 
PORTABLE RADIOGRAMS. Al above 
with 6 valve superhet radio. Med. and 
long wave Pautaettc value. 17 an.. 

ITELEPHONE C.O.D. ORDERS 

DISPATCHED THE SAME DAY. 

TRANSISTORS 
Guaranteed Top Quality 

Huge reduction.. Red Spot standard 
L,F. type now only 1/8: While Spot R.P. 
2/ -. Mallard Matched Output Kita 
fOC81D and 2- OC81n. 12 /8. Reeelvee 
Kita, 10(244 OC4612), 0CS1D, flAl- 
OCe1(2), six tranaiston. LL 
AF114 8/- 0028 12/8 0081 6/6 
Á9-115 7/6 0036 14/- 00810 6/6 
AF118 7/8 0044 5/6 00170 816 
A7117 7/- 0045 6/6 00171 8/8 
A7127 9/6 0072 5/5 X0104 8/6 

ENQUIRIES WELCOMED 
Quantity Prices or Quote for items 
not listed, particularly rare value. 

Post' 2 lbs. 2 / -. 4 lbs. 2/8 7 lbs. 3/6, 12 Iba. 4/ etc. (C.O.D. 2/- ertrai. ALI, ITEMS LESS 5% AND POST FREE IN DOZENS. Send lid. tot list Of 1,000 mlps 

TECHNICAL TRADING C 

RETAIL. SHOT' 
350 -352 FRATTON ROAD, PORTSMOUTH 

MAIL ORDER ONLY DEVONIAN COURT, 
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX 
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568 PRACTICAL WIRELESS October, 1963 

FROM STOCK We can supply a complete range of Valves, Crystals, Transistors, 
Diodes, Miniature and Standard Components. 

The largest range of Components and Equipment in the Country. 
Latest 68 page Illustrated Catalogue 2f- post free. Includes new HI -FI Section. Price Reductions. 

NEW MODEL 
TRANSISTOR PORTABLE 

SIGNAL GENERATOR 
PRICE 

£7.18.6 
With battery 

and test probe. 
P.P. 21 -. 

A 1st class 
Signal Genera- 
tor covering 
149 Kc /s to 

350 c/s in 8 ranges. Radio broadcasts and 
I.F., Amateur, VHF, Shipping, TV, etc. 
R.F., I.F., A.F., modulated 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. 

SUBSTITUTION BOXES 
Capacitor Box. Provides 9 standard 
values from 0.001 to 0.22 mfd at 
600 volt working, 2916. 
Resistor Box. Provides 24 standard 
values at I watt. 15 ohms to 10 meg 

37,6. 
Each box fully calibrated with insulated 
leads. Invaluable for service and design. 

TRANSISTORISED CAPACI- 
TANCE /RESISTANCE BRIDGE. 

I Ohm to 100 Meg. I pF to 100 mfd. 
(Appearance as Above Generator). 

Leaflet on 
PRICE E7.2.3. P.P. 2, -. Request. 

r Track Record /Playback Tape Heads. 
2 KU impedance, 1St -. 

SILICON RECTIFIERS 500mA 
100 PIV 3t- 1000 PIV ... 101- 
200 PIV 3,6 100 PIV I amp ... 4,6 
300 PIV 4,6 200 PIV 6 amp ... 12,6 
400 PIV 51- 

Complete list free on request 
100 Kc /s QUARTZ CRYSTALS 

2 Pin: OCTAL or RCA... I5f- ea. 
500 Kc /s 2 Pin .. ... ... 15,- 
455 Kc /s (AR88)... ... ... 12,6 
5000 Kc /s 2 Pin ... ... ... 10,- 
IO Mc /s 2 Pin ... ... ... IS,- 

Complete list free on request 

WATT 4 TRANSISTOR 
AMPLIFIER 

Improved 
Version. 
I} watt peak 
output. 
± 3dB 70 c/s 
to 12 Kcls. 
Output to 3 
ohm speaker 
9 volt oper- 
ated. 
Details on 
request. 

Built and 
Tested 
59/6 OR 
P.P. 1,6 

Kit of 
Parts 
5216 
P.P. 1,6 

FIELD STRENGTH METER 
Five channels cover I Mt /s to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
R.F. Indication and Earphone for A.F. moni- 
toring. Designed for checking all types of 
transmitters. Size 4 x 2} x 2 }in. Complete. 
Ready to Use, with instructions and 
telescopic aerial, 69,6. Post Free. 

TRANSISTOR 
BABY ALARM 

As previously adver- 
tised. 8.10.0 

TELEPHONE 
AMPLIFIER 

Speaker output 
from G.P.O. phone 

65.10.0 

WELL KNOWN "MINY" TWO TRACK 

TRANSISTOR RECORDER. Features 4- Transistor push -pull 
amplifier, 2 motors, single switch operation, pause, 

TAPE speed, wind /rewind, record /playback. Can be used 
horizontally, vertically, carried or table top. Take it 

RECORDER anywhere. 
Reduced from 12 gns. NOW £8.19.6. P. & P. 2,6. 

The best obtainable Fully guaranteed -complete with microphone, 
tape, batteries and fully detailed booklet. 

MULTI- 

' 

PT34. 
0/10/50/250/500 
volts 
0/1 /100 
0 /I00k 
Size 31 

451- 
A I 
supplied 
with 
test 
instructions. 
latest 
for 
Fully 

METERS 

- --^ 
. ` 

a. " . 
ter- 

fe .,.0, 
- , `:. 

10000 /V. 
/1,000 

A.C. /D.C. 
/500 mA. D.C. 
etc. 
z 21 x I }in, 

P.P. It6. 
I meters 

complete 
batteries 

leads and 
See 

catalogue 
full details. 
guaranteed. 

TH L33. 2000/S2V. 
(Illustrated.) 

0/I0/50/250/500/I,000 volts 
A.C. and D.C. 
0/50012A/10/250 mA. D.C. 
0/ 10k/ 1000k/ I meg. etc., etc. 
Size 5 x 31 x I }in. 
751- P.P. 116. 

IT1 -2. 20,0000/V 
0/5/25/250/500/2,500 volts 
A.C. /D.C. 
0 /50µA 0/2 4/250 mA. D.C. 
0/6k/6 meg. etc. 
Size 4} x 3} x {}in. 
5 gns. P.P. 1,6. 

TPSS. 2O,000ä /V. 
0/10/50;250/500/1,000 volts 
A.C. /D.C. 
0/50µA:0 /5 /50 /500 mA. D.C. 
0/10k/IOOk /I meg. /10 meg. 
etc. 
Size 51 x 31 x I }in. 

£5. 19.6 pipi 116 
EPIOK. 10,0000 /V. 

0/5/25/100/500/1,000 volts 
A.C. and D.C. 
0/ 100£A /250 mA. D.C. 
0/30µ/3 meg., etc. 
Size 3} x 4, x lin. 
8916 P.P. 1,6. 

EPIOK. 30,0000/V. 
0/1/1/ 10/50/250/500/1,000 
volts A.C. and D.C. 
0 /S0µA /10 mA. /250 mA. D.C. 
0/ 10k/ I meg. / I0 meg. etc. 
Size 41 x 3áx 1 1in. 

£6.19.6 P.P. 1 6. 

EPSOK.50,0000 /V. 
0/I0/50/250/500/I,000 volts 
A.C. and D.C. 
0/25µA./2 #/25/250 mA. D.C. 
0 /10k /IOOk /I meg. /10 meg. 
et 
Size 

c. 
6} x 44 x 2 1in. 

£9.19.6 P.P.21 -. 

500. 30,0000/V. 
0, / }/I/2 } /10 /25/100 /250 /500/ 
1,000 volts A.C. and D.C. 
0 /50£A /5/50 /500 mA. 0/12 
amps: short test etc. 
O/6011/6 meg. /60 meg. etc. 
Size 64 x 41 x 2 41n. 

p £8.19.6 P.P. 2, -. 

TRANSISTORS 
A SPECIALITY 

Let us quote. 

RADIO CONTROL 
Special Offer of Miniature 3rd Overtone 
27 -255 Mc /s Crystals. 

Usually Twice the Price 
I 51- 

Only 

TYPE 38, TRANSMITTER RECEIVER 
Complete with 5 valves. In new condition. 
These sets are sold without guarantee 
but are serviceable. 2216 P.P. 
7.4 to 9 Mc s. 216 
Headphones 7,6 pair. Junction Box 2,6. 
Throat Mike 4,6. Aerial Rod 2,6. 

DEAC RECHARGEABLE 
BATTERIES 

(a) 18 volt IOOmA /H 4 x Iin, diameter. 
Brand new sleeved, 301 -. 
(b) As above but 150mA /H, 351 -. 
(c) 3.9 volt 450mA /H, 1216. 
All types easily split into any multiple 
of 1.2 volt. Brand new. 

Crystal High Impedance Contac 
Microphone for Guitars, 12,6. P.P. 9d 

RUN YOUR RADIO OR AMPLI- 
FIER FROM MAINS 

BATTERY ELIMINATORS AND 
CHARGERS 

I. For PP3 or equivalent 9 volt 
Pocket Radio Battery, 1816. P.P. II.. 
2. For PP4, PP7, PP9, PPIO, 9 volt 
Portable Radio and Equipment 
Supplies up to 300 mA. 49,6. P.P. 2f -. 
3. De Luxe version of No. I also 
charges PP3 type batteries. 

241 -. P.P. IL. 
4. Rechargeable PP3 battery. Runs as 

long as 100 batteries. Complete with 
charger unit, 251 -. P.P. I1 -. 

e 

LIGHTWEIGHT 
HEADPHONES 

e 
2,000 OHMS g 

12,6 

4,000 OHMS 
14,6 

HIGH EFFICIENCY , 
METER BARGAINS 

50 Microamp tin. square MC , 

0/100 Microamp 2 1in. Flush Round 3216 f 

I mA2 #in. Flush Round ... ... 30, -. 
2 1in. Moving Coil double range Voltmeter 
centre zero. 30 -0 -30 and 3-0 -3 volts.! 
Ideal for transistor tester or voltage 1' 

measurements, 12,6. Post Free. 
0 /500µA 2in.... ... ... . IS,- 
0 /500µA 24in., flush -mounting. D.C. 20/. 
2}- 0 -2}mA, 24in. flush D.C. ... 12,6 9, 

0/ 15 volt M.1.24in. FR. A.C. ... 8,6 
Miniature Panel Meters 

*0 /5011A (D.C.) 39,6 *0/51nA (D.C.) 27,6 
*0 /500µA (D.C.) 32,6 *0/300V (D.C.) 2716 
.0/1 mA (D.C.) 27,6 Vu Meter 4216 
"5" Meter 351 -. All Brand New Boxed. 0 
* Available Clear Plastic Front or Black 6 

Moulded. State which. 

D.C. to A.C. CONVERTER. Converts 
12 volts D.C. i.e. Car Battery, up to 230 
volts A.C. 15 watts. Uses 2 power 
transistors in special circuit. Kit 62,6. 
P.P. I /6. A REPANCO Design. 

Henry's Radio Ltd 
PADdington 1008,9 

303 EDGWARE RD., LONDON W.2 
Open Monday to Sot. 9 -6. Thurs. 1 o'clock. 

PLEASE TURN TO BACK PAGE 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1963 PRACTICAL WIRELESS iii 

Practical Wireless BLUEPRINT 
SERVICE 

ALL of these blueprints are drawn full -size and although the issues containing descriptions of these 
sets are now out of print, constructional details are available free with each blueprint except 

for those marked thus ( *). 

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 
Each blueprint in this series contains details of two 

separate instruments or items of equipment. 

The Strand Amplifier ... 
The PW Signal Generator 

The Savoy VHF Tuner ... 
The Mayfair Pre -amplifier 

...} 

...} 
The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner ... 

The PW Troubadour ... ... 
...1 The PW Everest Tuner 

The PW Britannic Two 
...} The PW Mercury Six ... ... f 

The PW Regency 
The PW International Short Wave Two} 

RECEIVERS 

* 

* 

* 

* 

51- 

51- 

51- 

7/6 

61- 

51- 

The Tutor * 31- 

The Citizen * ... ... 51- 

Junior Crystal Set ... PW94 21- 

Dual -wave Crystal Diode PW95 216 

Modern One -valver ... PW96 216 

All -dry Three ... .. PW97 3'6 

Modern Two -valver PW98 316 

A.C. Band -pass Three ... PW99 4/- 

A.C. Coronet -4 ... PW I00 4/- 

A.C.,D.C. Coronet ... PW I01 41- 

The PW Pocket Superhet 51- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... ... 8/- 
The PW Monophonic Electric Organ 8/- 
The PW Roadfarer * ... ... 51- 

The PT Band Ill TV converter 116 

The Mini -amp * ... 51_ 

The PT Olympic * ... 716 

The PT Multimeter ... 51- 

SOME EARLIER DESIGNS 
THE following blueprints include some pre -war 

designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are no 
longer stocked by retailers. 

Experimenter's Short Wave ... PW30a 216 

Midget Short Wave Two PW38a 2/6 

Simple S.W. One -valver PW88 2/6 

Pyramid One -valver ... PW93 2/6 

BBC Special One -valver AW387 216 

A One -valver for America AW429 216 

Short -Wave World Beater AW436 316 

Standard Four Valve S.W. WM383 3/6 

Enthusiast's Power Amplifier WM387 3/6 

Standard Four Valve ... WM391 316 

Listener's 5 -Watt Amplifier WM392 316 

QUTERY COUPON 
This coupon is available until 4th October, !1963, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, OCTOBER, 1963. 

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House, Southampton Street. London. W.C.2. and printed in England by WATMOUGHS LIMITED. Idle, Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A /sla), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. East Africa: EAST AFRICAN STANDARD LTD. Subscription rate including postage for one year: To any part of the World £1.9.0. 
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iv PRACTICAL WIRELESS October, 1963 

COMPONENTS I SEE OUR NEW 68 PAGE 10 x 7 1in. I 
FULLY EQUIPMENT I CATALOGUE.LTTRANSISTORS 

ILLUSTRATED 
COM- 

PONENTS, VALVES AND CRYSTALS. I 
2/- 

POST FREE 

TOTAL COST 
OF ALL PARTS 

£9.19.6 P.P. 3/6. 

"THE CONTESSA" 
* COMBCNR 

RADIO 
ABLE AND 

AMAZING SENSITIVITY AND SELEC- 
TIVITY ON MEDIUM AND LONG 

WAVEBANDS 

* The easiest Superhet Radio to build on 
the market. Features clearly- marked 
printed circuit and packaged components 
with full illustrated building instructions. 
Full tuning of medium and long wave 
bands with unbeatable sensitivity and 
selectivity. Excellent tone and volume 
with over 600mW push -pull output. * Clearly marked horizontal station 
dial with slow motion tuning. Two colour 
Blue or Beige cabinets with Gold handles, 
grilles and fittings. Size 10.1 x 7} x 3:in., 
includes car aerial socket, recording 
sockets. * 6 Mullard Transistors and 2 Diodes. 

All parts sold separately. Guaranteed the Best Obtainable) 

Attractive Appearance -Reliable Design- -Quality Performance 

UNBEATABLE FOR QUALITY AND VALUE 
Fully Detailed and Illustrated Leaflet on request. 

"CAPRI" POCKET 

6- TRANSISTOR SUPERHET 
-- _ Size only 

4} x 21 x Ifin. 
REALLY 
POCKET 

SIZE! 
T h e m o s t 
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 
"CAPRI" gird to beat. Fitted Earphone/ 
Record Sol. _. Full tuning on medium 
waves wi long wave Light. All parts 
sold separa 
TOTAL; CO 796 OF ALL PAR i P.P. 21- 
(Battery 216 efctfa. Earphone 6/6 extra.) 

- ,lllustratéd leaflet on request. 
Slip it into your Pocket 

10 WATT TRANSISTOR HI -FI 
AMPLIFIER 

Replace that Valve Amplifier with this High 
Fidelity Amplifier. Coll for demonstration -any 
time. 

Built ready 
to use 

£5.19.6 
P.P. 21 -. 

OR KIT E5.15.6 
P.P. 21- 

(Mains Unit 
6916 extra) 

40 CIS TO 20 KC /S ± IdB 
LESS THAN 0.3 " TOTAL 
DISTORTION 
100mV INPUT FOR 
10 WATTS OUTPUT 
MAINS OR BATTERY 

Ideal for all Mono and Stereo Hi -Fi systems. 

Supplied complete with booklet showing preamplifiers, 
mixers, stereo, public address, etc. Can be used with 
any commercially available valve or transistor preamps, 
tuners, etc. Can be used with batteries -any voltage 
4} to 24 volts. 
Complete Booklet Free on Request. 
PERFORMANCE EQUIVALENT TO VALVE AMPLIFIERS OF 
FOUR TIMES THE PRICE AND MANY TIMES THE SIZE 

7- TRANSISTOR RECORD /PLAYER /RADIOGRAM 
AMPLIFIER 

Built and 
Ready to Use 

£5.19.6 

4 watt peak. 
Full Treble and 
Bass boost and cut. 
40 cis to 20 kas 

3dB. 
Inputs for Pick -ups, 
Radio Tuners, Mi- 
crophones, mixers, 
etc. 

15 ohm Speaker (8" x 5" 22/6 extra). 
12 to 18 volts mains or battery. 
Size only 6" x 2 4" x 2 ". 

P.P. 21 -. Ideal for mains or battery, portable or 
(Complete domestic record players, grams, etc. 
with full (Mains Unit 801- extra). 

descriptive Call for demonstration. 
Booklet) Booklet Free on Request 

FULL FUNCTION HI -FI TRAN- 
SISTOR PREAMPLIFIER 

6 position input selector- Treble- 
Volume -Bass -Filter controls. 
9 to 40 volts mains or battery. Without 
change in performance. 

12 db boost at 50 c/s and 15 kc /s. 
-15 db cut at 's and 15 kc/s. 

A new two transistor printed circuit 
preamplifier designed for use with the 
10 watt transistor Hi -Fi amplifier or any 
valve or transistor amplifier. Built and 
ready to use. Panel size 9 x 24- inches. 

Complete with cir- 
cuit and details 99 6 P.P21 

or kit 92/6. P.P. 21 -. 

"MINIRANGER" "QUINTET" 
3- Transistor Plus 2 Diodes. POCKET 
Smallest radio to build your-1 RADIO 
self. Printed circuit; full DiagramsFree. 

tuning. ONLY 3 x 2 x din.' I;In.S Transis- , Over 20 stations. Diagrams' tor, plus Diode h.,9 - - - Free. 
TOTAL 49!6 

116COST 

i'bMuWila'. 

LW 

7 9 6 P P.P. 2,- 
Both Models as Previously Advertised. 

All Parts Sold Separately. Booklets Free on Request. 
ALSO IN STOCK. Sinclair Slimline, 4916. P.P. 116. 

PW -6 Superhet, £7.19.6. P.P. 21 -. 

STEREO AMPLIFIERS -BRAND NEW 
(a) 2 watts each channel ... .. ... ... ... 7916 
(b) SA80 4 - 4 watts, full controls and inputs ... ... E9.10.0 
(c) 5A150 7 -+ -7 ,. ... ... E16.10.0 
(d) SA300 15 4-15 ... E32.10.0 
Items b, c and d, complete i cabinets with multi -range controls and 
inputs. Leaflets on request- Speakers -Microphones -Amplifiers. 

4- WAVEBAND 
COMMUNICATIONS RECEIVER. 

MODEL RX60. 
550 isc /s to 30 Mc /s.- BFO -AVC -Noise 

Limiter -Ban ds pread -"S "Meter -Telescopic 
Aerial. Full World Wide Coverage. 
PRICE With Full 

£33 P.P. 
NE 

7/6. stions. 
BRAND W IN 

In 
CART 
trucONS. ' PLEASE TURN PAGE 

P.W. CELESTE ... ... E0.19.6 Henry' P.W. SPINETTE E10.19.ó s Radio Ltd. ... ... '' 

303 EDGWARE ROAD, LONDON, W.2 
PADdington 1008 ¡9 

Open Monday to Sat. 9 -6. Thurs. 1 o'clock. 

We can supply from stock most of the 
components and items specified on 
circuits published in this and other 
magazines and radio books. Let us 
quote for your circuit. 

HI -FI SPEAKERS 
12in, 15 ohms, 12,000 Gauss 351 - 

13} x 8 1in., 3 ohm ... ... ... 3216 

8in., 15/16 ohm (8A7) ... ... 7816 

12ín. 15/16 ohm (CR30AE) ... IOgns 
BRAND NEW- GUARANTEED 
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